”‘qrdl.‘;‘.aj_ \‘UL«..:_{.(JU_;;

05> (lbaandigns 5o flolyly (A 3 3wl g il (3523 1S aS i
H9axe H5uS oale

" shn g Lad ' Ly aas O bl alals Lty

NN Sl VWY 1 2dls

e LS

- e

SR o abaos G sessa GRAS 31 s sslie by wigs ead Sl 5 LasadT B A Bl G s b
G5 Ay Sl ad (ghalad Yo o0y S Slea 4 Olale S aladl dalllas ol (labe 5 S O (pliasdisn slasiell
Olaale 5l ot ole Ko 51 Gy S @ilou sle S e el 5o 1y sl ool dnason SRl 5o SLe YV 54 Y (aalt) Jia
8550 5 S5 LDL-¢ HDL-C a5 0l a5l 53 5085588 slagsessn Oloas olaale 055 5 Bad (558058 058 58
03 -8 S I8 0 3550 (b (sala e wilan sle S )y Gliale (s 5 pdal 55l0 Bms upen 5 w0 S (sSel) 4 e
oo o ga sl yo o Lol (P> /-0) wialas L (55la e @5l S (sl o 3 (s g3 (slag 3o 58 cAlinse (slass S L wwlis
IS 5 aSibke YV 05 8 0 e 5l ua Sle @ 5 ¥ slass S 50 T3 5 (ualS sl a5 S € cus pduledl slass S 50 T4
(P<e40) ase il aald a5 S 51 il o a S e 4 5 Y slas s S 5o Sl st e 5o w53 (P<+/+0) sl las il 53l
a0 53 SR (P<-/-0) a s Sl 5o 8 S lae YV 5 aald slas s S 5 Jidis o Sl ¥ o5 8 5o a0 stda 0 5o HDL-C ke
03 olasi il (slas s S 5o 5 sl (P<4/00) 9 ol ran SIS 65 S st Hladne (EAK L R ja a Sle 4 65 S 0 age
5 5l fenly su aladl lad 4 o235 o 0 s Glanses s osled ol 5 ol HLad (a8 JES 6 S L dawlie
ol 80ls 158 580 a3 1) aalllas 5 5o laiite Glaie 4 Ll s S s 4 Lag] Sl s

S sl canl((Jgane 55 cale (gl 5508 (LA o 58 1SS Gilals

4o do

Geven ) daws (shds glad S sl 5 s
(SAig 0 sbOses e (2007, Geven et al. 2009
WJlesl pl 51 ol 505 G505 58 2 (STie Sl
Semy alsd Bl ccanl sl jasiie o4 s
O5emS| G pme 5 LaDgeyn pl das e OLE oS 305
Ol i 5 Comgy 33 gl $lp ol S S
@ .JJ)\.KL;« Al O5e s 9 kS slee Jle y O g
by 5 ALl Al (S sbadls S e dle
el 5 G g s 7 G5 s o

:\ﬂ): O B T P LS 5 WO e0 ol

Sl 3250553 348 0 Ses 3 S A5 Se s

Guyton and Hall ) s 15 555 Oljlse e plad )3 oS
Slapl & K b e 0sap58 53 A5 L5 011
el o (T3) 5,006 5 5 (T4) S5 05
S5 o) Candy 5 b Sl sy 1y il
o s ASs 5 (Guyton and Hall 2011) s,0s e
by palie 55 ol i 5 oY puae S sl o S 5T
OYAZ O 5 OWg55) W S e o ods o
Sos ale (oShre disys ek S Losas daals

Ghoolsle Ll LOT (ose 3 Al Ollse e

(J gt 0 33) E-mail: fatemi_r@scu.ac.ir

FA [ APAY Glicus) F o ylad ‘ﬁl 0,499 ‘O'J:" éa.f‘.n‘};uh ddas

.
S1aal Dl el oK1 (Kl 0SS ksl poke 03,8 LLls
S1oa Ol el oK1 (Kl oSl (A5 poks 09 8 sl

_ P v
el O o g oSN (S gl (G0 dSKEls (Al g, IS w5 gal 35



5 S
35 sane oS ol ganlad VY0l adllas ool s
o oale 58 aslizal o SN0 =Tor G55 (Go3sdoms
cele 1) DL Sl s plds, ald oo
TY sade gles s 5 (SLU cela VY 5 Ly,
SOESS 55, P e 4 pHV 5 ol S sl e o
ST oS sl g ol b 4 b Al s
535 OLSG Loy S Gl oo S iyl
23leD 5 C B A Glaos S pal STl a oo
deoloslss Jmon A 2 e Sihe TV 5 4 Lo
2 e a5 ol s Bl (D5 014D
Van der ) 4 a5 5b S S 4 A e gl ST
Solks o s ele & o283l ey J(van et al. 2005
Gz Olojen 5 ol oo 4 6,805 Al aala3 10
(axdas VO 05,8 o 5) Lo ale ol 3L 53 3 5)ls
walsl (3 wlie Ll s 5o Ol oy, Js A8 ol
Golile 3U 51 s ol G DS (G Sl e 5 5L
oS sadS Al Jas 4 S0 055 a Olale
AR o 2o L edle ) Al Spse @
> S8l Ay 5l S0 2l el 2 S
B R P A B U B ST BV Jy e
S8l Oles b iz slacsis Koo 52 (85
A S 88 sl gam s =Y sl 5o b el
JsdS g dS 5 5 T4 5 T3 (55,5 sl s, 50
A ol o 53 S 5 eyl LDL-c HDL-c (o
O35 s (g Seslll Olsle 5l (54 503 5l Al 0 53

A3 S 6 Seslhl 68w sas Obey 53 58 Olabs

bond g 5L el (S 031l b
(T4) oS 5,5 35,05 Slal gm0 andllas 3
e6 dondS (TG) S5 5 o(T3) (s ks 5
5 GSeilul e 53 eysl 5 S8 HDL-c (TC)

L 5o sl A il O LDL-C i

Lgiws bed 5 Dby o) (2lblb DU Lo

3ol GBS Sl e 3 S5 55 5 Olale
OYM o) Lyls a8 el Olabe
35wl 5 o by s, slalsese
b S 0> page B pimer 5 e plie (i
Hinton ) &,ls sdge » 2l Jolu oo gl Sl
.(and Di Giulio 2008

Wle Ol gl oyl lams 53 ean VT 51 5
Solosyl slagn San s b auds b
Shisss SOy e B 3 S5
.(Kirubagarana and Joy 1989) LS o sl I
o G S5 S Wles S Sl iy lallas
Pl LS sedd o Shas s ek 4 e L5
&35S sl (Coimbra 2005, Zhou 2000) X
5 T T e S sl il s o 1
SO, 58 (e 033 o8 fedly 5 A5S e a3
& oemes (Brechner 2000) Ljls 1y (sl 0
S ol iy fod 3l asee Slaawd Sl 31 Ko
ol pendlS 5 o ol 0sie Jo ol
5 oS s G, S pske als
Hinton and ) L35 o A4S Sludisgse —0 b
.(Di Giulio 2008

B e e R A
Al 02 Loyoss gl S8 posar 52 S Sllel
L Gl oS b0l 51 sl ssms Jsene S
5 asdlle slahg, S (S LOsao e Sl Sl cnilee
b 4 ol gadlas (il e ol BT 51 s BT
S S s M Gels g WS Gl s
Sl (o A58 Sl slaosesss b
Jesm ol 5l plple s S bl 0 olardse
G lel BB G e a8 el sl
Cooper ) Ai eslansl Ads 0 )88 Wl sk
(2005

AYAY licuay &F o lass ‘NJ 0,499 ‘O'J:’I éai‘};ub ddasfl Ve




c LAY F o des S 228 $)SeS S

03,5 aw 4 53 Ol Jldis oS (b a4 (P<r/)) 3L
S 058 4 amd Joulislss Jusn U b oo
53 T3 e o8 el Ji 53 ul (P</0)) 3 5oS
JS 08 ) ~ o e glaes S 0o ~ o o)
53 T3 ke g5 gal> 50 5o (P<e/en ) ol sl
(P<e/0) 35D 5 S 08 555l 2in Cop S

Mo e plecdsn Gl S Ol
© C 3B laos S 55 Jl gad>pe 53 b dSe s
P<e/ee)) 5p i Agboes S 5l (Golssre s
235 33 Gl o3 s a3 O S L s
5 JS slaes S s Al e nl 3 OF o (P<4/0Y)
e i (P> /00) A5 s ine Ot 56 Loy
5> O Jldde (p 568 5 sl e e 55 66 Jg xS
T R R
B S R R e A P T S VO
gl oz (P=2/VE G P oV 5 w) a0
ol 4 ag ol s AL e g gl e 3 pB J mdS
(P<2/v0)) sg 4o s D 5C A Glasy S 55 jhals
sl ey S pw Jsl sa>, 3 HDL-c clle
SRS Sk o 55 5 (P>/00) 5106 LS 1 (5l e
LeoalS ey S Ll x o i 5l ous
B 03,8 53 HDL-c cble oo ol 55 (P<e/ve))
Gl po 53 (P</00) 35 D s A laes S 5 i
Los S w3 LDL-C jltis p5s ga> 0 55 5 Jsl
e3> > o s (P>/00) il (g)ls pme D
ol Sl glaos S s Jol il b oaslis o
55 s me D5 C o slaey S 5o jilpl ol as il
(P<e/0y)

S glaes S s Jsl gal> e 3 SISl

Sk o 55 (P>4/00) Sl (g 5ls ome D] aalllae
Ssgme GRIRI LD 5B glaes S 53 SIS Hlie g
emer (P</00) s el en Jsl il e
Aoy S5l 5aSCosS 5 pss gl 53 SIS e
(P<+/+0) 55

VA | VYAY lieas) F o jlach cagh 690 ()l 3l oS jaols dlas

Ly 2 sl oS0 aAKilesl glacesS Sl eslinal
Gop a5 XS 15 e sy 1l ) @
okl > (Dynatech) |5, N1 (2l = N L g b gl
s, « HDL-c ‘ww-ﬂu;”‘\J.TCJTGCJaw A
Sk SIS S UV Gy essl e Bl s
)\ :)\}A Lf‘w BEEE) LS L;JSBJ‘JJ‘ )\J.:..\.S\ JS}K
5 oslial Ope3l ol oS8 AKaLST slaes
el Convergyes 100) o s olKiws Jaw =W
5l eslizal b LDL-C jldde cpimes A odil o (0L
U ST T v TS S N VY PRVt R g

.(Friedewald 1972)
LDL-c = TC — (TG/5 + HDL-c)

bl o,

S5l 3 eslizal b asdllae cpl 5 edel s & il
23S 5 bl s 5 aas 5,5 SPSS -V #
Mean+SEM) las glax £ Sle &5 © e
)\ Lﬁn)ﬁ O M| O Lg‘j" GV N dl-;-'
0o Ad eslinal S5 0050 w5 ANOVA (el
S epss s sl el o3 bl a el skt
34 P<e/vd &S LS’)‘}" BE ‘h..:jg oslazul Lﬁj Q}AJT
R G P S P NS Y

Fecdad

303 e S D oS gl ol ns (A
£33 Sl pm 53 g3 S Sl 1y belyslss Jes
055 5 0s 2spie A S o Al (pss ele)
Olan 3l o OLLS (508 uly Sl o 4 S
5 sl gl 53 pd e edalin | Jsd 0 S 6 S
L sl Sl 5 JaS slaes S o 035 nKle 3
(P>2/00) sl OLis

g 0> sl s e i Gsese l (
23 P edalie S8 Glds s slalsese

u:,.alS )Lq.; o LQLAA:)J§ &LQJ BE T4 (}3 Lgé.l:-f



e g L 3 Ol o=y o bl Wbl L5 0m

EH

< (50 v 0 cerreR? e e BT e 1m0 (Qu/ed)
h i SRS @ D QR FEN e 0 h TS F R A 0 e oy s 5D g FRESEED o e

8 'He .E_ﬂ.ﬂr...l‘m.niu-. _..Ih.__.-._ n.l.ﬂ-.-_ml_ ml.aln___n_..l.lilu. n_"w...-..._-....t_..:h.qim..__.ﬁﬁ._ﬂnh_.__m.rm.wﬁnqw_\—m_.ﬂ..__.rq __.___+_“. _.._._.__._._s_llﬂa.

VPAY Glheaay F o jlasd agd o500 (ol il oSl paala dlaa ] VY

£ {ipRu) ekl 14 N FA NT ) R VL Y. el VFMA el FL b AFA GAATFAL
557 (pydu) T ea SIAFELL AATFRAL SAIATFRAL LA FRAL e VFAS L A VFALL gV T4

(ipyBw) 1077 SAFAY ALFAD LTS ot VFSA VIVFAY AFVA BTV FVY
pAw)>qaH | ovFisd ven b FO4 asVAFAA vaa® VFBAL MIAFTL MATFLS «@IOFAL SI4FNA
{ip/u) 2 - LE ST WY DAF4AA RS Y seaTATS4L AVERL e 4IBTF4AL HE="F1{}
2L (p/dw) eAhFr L awad AV FAAL eagVATFADL b ATAAL LAFATL YIF4T4 AT LAFRAL
{ju/3u) £1, eeadhEELL L EE - TS SV ek TG w0 FAN AVEE TN A AT TR SALVFON,
{a/3u) ¥ V/ATFOA e BIAFLL o dldFBA aoe YIATFOA VIATEA AIEFN ATV AT |
Fongdy TIVFRAL LAV AAFRAL BITFAAL A/VF44L *EFLAL LT AL 4/9F4T)

¥ | o a ¥ | o a
= e oF

i eFn P aqrs BTH FeA of e 9E oot

e 1 AT (WESH IO D RD ST SO I 21AT 100 © 55 B eAip B e 5oy (e 8 48p) € 0 B0 e ard S (oL 80 o)



c LAY F o des S 228 $)SeS S

ol s (Dong 2009) L, olall 4 T4 L1251
W Sl wsde Jol e S b sl Jlezsd
03 Sropr 23 Olxes (ol wl fals a0 se ) 5a
T4 5 T3 el sopn hao bais (s 8 2l oo
A5 Yol s el 53 s el way SIS
2 S 68 Oler wamd g3 5 Bl RS Jses e
035 aw a3 T sl ol sseie 55 ) Jsdr
JCETS N OGNV JCNE RN
Sldysn M5 Gl S A od 3508 53 S Il
T4 5IT3 o3l Jlie Olorpa ol (So5 2 S35
2aks Sl T3 g SRl @Sl s 5 osd e M5
(Guyton and Hall 2011) 555 » T4 Tl s
BB C oy S s oss il 53 8 il inds ol
s T3 C_law £33 Sl e 5o dim et edalls
5 Sl Bl (151 xS 0y S ez Sl Laey S elal
B Ses Jolse 3 B Rl Vsl by
e Ses Gb 5l il e sl ek ales
St 55 C oy S sl ol S ar s ooy ke (T3
L deelislss Jusn sldae o 50 S D o5 S 55 053
ol ol eae e Sl 53 wes S ks
RS 53 eyl s ) 5 Yl 550
YL 335 53 oS (Dong 2009) ol T3 « T4 Jius
el sds edalie Lyl s s

Juos YL o Sl elial Qo adlllas o
S 3y ol s Olals S 5 2alS L i on el sl
Seslial JUs & elie J o 5508 2l s
Van der van ) col ol sdalin fowlyslsd fus s
Sel Ady s 8eS G Ol s (et al. 2005
Gl o5 el (ae gla oS D RS
e o Sl Al s Olae C b Ce e JalS
s &0 1) e Sre Dl Ay 0 ()8 8 J= o
(Guyton and Hall 2011) »l»

B85 3 ol S 53 G5 Sl sas s A

BE GOV RS P Lo (4 04}9-44 &‘)‘ij.é.ﬂ BE L;.sj}.'l.:ﬁ

V| VYAY lieas) F o jlach cagh 690 ()l 3l oSk jaols dlas

©C 5B by S 5o sl gl 53 ol s
sp e Doy A s S g Sl b Do
J sl e b anslis o ps il e 5o 5 (P<2/20)
G168 a4 s(P<a/o0 ) il il luas D ooy S s
S Sl Sope 4 es,S ol s O i &
2 o8l paw (P<2/00) ws miy (C 5 A Slaey S
ol B L a g i B B es S S ey S
(P=12/25) 555 )3 gxa 03,5 55

L sddss gbdsss e Jolosles Jusn
i Sl Cmles 5 bacpss s 4 b Jlasl 1S e
Jd O e Ll o lee apn Sl 0L
S s ) S S T3 6 T4 s
w9y S Sl sdd yesis  (Dong 2009 NYAY
T3 chle 2als Col olmo Sise 53 felyslss
sale s 5 (Takayama et al. 2004) & 5 o, T4
T4 5 T3 (535 53 sk falS col 62,58
A8 868 5> (Van der van et al. 2005) 555 o
@ Jeebslss Jusn e S0 S T Al s
Al o Al IVA/E Ol 4 T3 Clle Gy, V0 e
Osa,3n 5l eslansl ((Varghese and Oommen 1999)
Joeloslss Jaonn b5 T3 Oop38l 5 S5 il Al
AY SIS 5l am Ol gYIdE Ll go L w
gl Jeelislss Jusn oS C3lss o5 8 00 )
Sl T4 mla 53 L5 tdas o (2alS 15 Ly T3
Jooloslss Jusn b T3 L el Jleg sbees S o
.(Kang and Delvine 2003) ol axill 3525 S5l
ST i s Sllsessn My &S b0l
Ao XS el el Gl o Lol 0as

3L 30 Oles axin Y=F Yyane 5 aneeal Lol goysn oyl

1- Zebrafish
2- Anabas testudineus



Varghese and ) »5 5 ﬁj-ﬂ ol adls rll el
SUasdmas Ol mwyl -NADP - ((Oommen 1999
Sl o Sl sy 53 oS ol (K03
Juon @ gl 0 sl ol cdl Lol 58
s 5 sl el Anabas ale s el slss
&) 2 NADPH -l 3 oS 5055 0ms Slivs 55,8
2 LS e S5Ol o sladenl sl s
sl a8 T3 e byl eslslsd Jas
T3 L ode GY5b Jleg oS Conl ok 50155 iren
Varghese ) &S o 5lgs |y 505550 Slaws =% S48
etein o« Ales pl 4 a5 L (and Oommen 1999
b 5 S SO se e Sl &S 5 S
4 aly Do a feebslas Jasn O eslind o
St W5 s 53 oS ik glapsl o 5o
L 5l ol cdlad 5 asliS 3 cyled o oS lie o
ar g Mg ol s 5 S e jlee b5 S
3B slaes S 5o bl 65l Ll (15 oS
AL asdlbes Syl g4l 0 53 C
1444 JL. ;3> Oommen , Varghese gasllas ;s
oS Lol T3 e 5 Jeolslssd Jusn G
Spdees w3l & edd LS, T8 -HMG 3T el
S adlle ol g S sy e geliS
Sl & Cul odls Ol G p S0 bl
e 3 O e Sl il Lol s (gd sy
ssb 4 (Hoch 1988) 1 5s s 5k, 1,5 -HMG <l
Lo e o ks gbosss IS
SIHUE oyl 5o bles &8 Wipdo g
&osb 4 «(Sheridan 1998) aule o oS 5L lad ]
23 Gk O s eld Oased JREE &S
Noris ) 25 g0 (oS53 (st r SRIA Sl (oS 0055
Slale s pled egSAds .5 5 (and Carr 2006
Lok Sl helislss Jusn ol eolizad L5 S Olas
{(Plisetskaya et al. 1983) 53 5 AS ;3 —
oslazwl 1444 JL > Oommen , Varghese (gaxdlas 3

Lgiws bed 5 Dby o) (2lblb DU Lo

2 A Gk O Wosss s Sl
Sladauly (Spbe Gl s olastl slag sl
SAis,e O L dulel o wiS 1) e sl
sl s Sl Gy Saas ol i gl
Peter and ) Las sl oS 5 Ldse,se
& 4 . (Oommen 1993, Plisetskaya et al. 1983
pled s, alsse Sl Olabe 3 dw)
5 alrals W5 bl g ol slees
~» (Sheridan 1994) was i3 36 o 1) oy 5
2 Sl Al Sl e s Sl WS Ol
3wl A 5,05 a0 5058 Lo 5 ] sl (Sladanil
(Fre e Jolse b g SIple Dl ok 5 550
s Glos Olgm o S WBpaosn Sk L3
5 JCIN U RTC T P APV L CHAE P
(Oommen etal. 1999) 5,5 . ,l 3
Ao o3 s Sl s s Sl
ol plil oo e plie S5 Sla0 s 50
Sl s 5 Ssed Dl oS slgity (el
bt S5 5 Sl een @ bidsepe (ol Sl
Wil o s, Glalse ks (00500 raly)
.(Sheridan et al. 1994, Sheridan and His Kao 1998)
St slosss &b cos S Gl i S
2S5 Al S 8 el Sb 3T 0,8 e B
Jie & il ol 5 il o sladenl s 5
e Sl s, el S gaddlas ol
A4S Lo st ilimn slazdly 53 5l ol S s
S Shls 4 e 5 ol s Ollae e
5> .(Goodridage 1983) a3 L N CE N
& awly I & (Anabas testudineus) U.ML.UT ol
S0y & sl 5 S el Sl s s
3 el S (osb a4 el el edalie iy ,S
wl ol s s i T3 Sl sl
el Sld (6508 Olser & T3 VL sl J axsls

Jemeosl s s 3 ealisl i el o2l j2alS

VWAY (lieas oF o jlach cagh 6599 (Ol yal oSk jaols alaa| V¥




c LAY F o des S 228 $)SeS S

SiloirSsn Slp wwl ladl 5 eslimal rals
et e e . (Guyton and Hall 2011) S5 sh
ol gaalllas 55 jles o glses S 3 O (Sos sl
U s doloslss s sl 5 b el Ko
5wl Gladel S 4 53 s U
AEL Wy o il

ose 5 01,8 Olas js oSl eals Ol Sladlas
DMEe sy sladssa Rl JWs & plme
Slosse alS Loy apde FoS 0t S
Plisetskaya et al. 1983, ) Ll o A1l gddy S
$WLOse 8 IS 5k 4 (Rosebrough et al. 1988
Lo bobdas S eedsbe gboar plad dds s
DeldeeS| 5l RIPl el 5 das e il
L cl.u o) «(Guyton and Hall 2011) & 55 . S8
Jeoslss Jusn Grae s 4 8 ol ganlls
5l Glees el ads SIS chw sals
Jrisn S s wld pbxil Zebrafish g5, o5 landlas
Sl 03 5 AS O3S s sl Llyslss
O S8 C_hw o-alS (Van der van et al. 2005)
Sn canllan pl 53 delysls s b sbes IS &
3l Loz gy Sl Dldea S oder Rals Sl AL el
L baohda s S Cdr iy, o m & |
(Guyton and Hall 2011) Jkas . 21580

Cllsey s sl chw S Gl ol el OlLES
4 0l Sl Sl ol A5 5 A (Gl A
Sel 3 s S n 5 S S il S
» (Guyton and Hall 2011) X3 . Ad, jals
o O3 oSbe wallas ) 3l ol 2 ol
Sl S 0L | sl L 5 J S slaes S
sl Gl Wy, S adlae pl g G5 ol s
(Aol o5 8 o) baos S aled s Cllm ol &S
Okl Ol od sl i 53 el 433 34
dusn 2 Ses oo p Sl sela Ulse @ 1) S0
Jos Wzl o IS @ A, oSS b eeloslss

vo AYAY Glicusy F o ylass ‘NJ 0,499 ‘O'J:’I éai‘};ub ddas

b Jo s Sl Ceb bl Jusn
35 T3 5l eslizul 5 A5 T4 2als ;5 LDL+VLDL
I3 Jelslss Josn AT o Oleses S Slale
@b dopelS s S sl sy 4B S
23 Sl sl W edS 55 il s LDL+VLDL
Jusn o eslenal JWs 4 HDL-c slie G55 anllas
e 31 5 M6 e T3 5 owlyslss
o3l S Olse 4y pale y3 oyl ¢ alise Olalllas s
Kaushik ) col ol (g 8ol 055,55 5 ool ads
> Kaushik (et al. 2011, Lizhu and Minying 1991
(o3l 5 SLisel) 0355 &2 oo adllas 53 VA JL
Llys 5 oS 0SS, VI3 5 Jsene 555 3
S os s &S sl plis canils B Sslate gl dss
338 o i 0551 05 55 193 (Ko 8 51 oy atin
G (@l w5l B ol oY wis Sy
Salisy @83 Ol 5 358 sbml D50 Gails, o
2385 53 0555 e Olpe b it LI 055 20
G e JLs 4 O sopsl Sl 2 VIS el
ol Spas (20l 5 S Ol delolss S e
ol 0k alS 0Ll 53 65lS Lolse s sl
S lasdlas > ozes (Fang and Huang 1998)
Oljpe a5 A osls OLLS b plonil gl o 2pe (55
Ol et S S ls Tl el S (slag 5T
A ool Mg Gl sAs cld b s AS ey
ol g s DUl s &S J s sl e
s eyl WS gAS Cld by el sy unss
Lo slie 5 a5l 50 53 Slesd Lo 4 (S o
S Lles S slgy G adlls Ol a3 £
AAL odd il e gmle 55 555 Ol LS
s oyl Lalg 5 Slisel A5 (5l Eel cnl ol
O HIS I 51 ALl San gl ) oS L
W5 s AS SUls bl csl S 1l cAMP L
b sk 5 5 g oMo 4 (Marti 1988) W53 so 05!

C,&L' AS C,‘.w‘ b‘jQ.ﬁ j‘."." .L:-') Q}A)}A c\::j: u:.n.ﬁls



Sl 3 W oS5 s a4 Ve sl ST Ll
L gale nob 135 (6l oo pland 558 ola, S
et ol
5 oslind calllas ol Sl ol ¢ gazme 3
Al eds Sl skiSjles Olge 4 Jol)sS Jos
3 T4 mig 6 b e Sl Jsens 558 Al
S Fa o s e T3 Gl RIS
393 4 aly O w8 0 bt sla bl

Lgiws bed 5 Dby o) (2lblb DU Lo

sl O3 VS Laos S aan o la ale 318 4, pe
Gran b5 (e Glgdl 5 dpbe 2alS) O
033 e ST ol il s 4 IS e 02,5
S5 erl Slp Al 53 b shiE @l s
Voazol 5,8 oS3 eslizal 3550 L35 5 IS
5 Lles S G e S 5L e s b ale
3 prdse el @ S lds Sl
sl sl Lyl 53 Vool 8 Jsane 58 2l 5,5

‘j:') | Lf":“b LSJA‘ c:}.\i& 03ls J:)jf:' vSl;—

L;’":J'ljj ,.{m-!&"

G ol plail (5450 45 S1sal O e g o200 sy Cislan 511 555 el il alis ks Oy 5

Cooper, D.S. (2005). Anti thyroid drug. The New
Englad Journal of Medicine. 352: 905-917.

Dong, B.E. (2009). Thyroid Physiology. In:
G.Katzung, B.E., B.Master, Trevor A.N, (Eds),
Basic And Clinical Pharmacology.11 Edition,
MC Graw Hill, International Edition, pp: 643.

Fang, JT. and Huang, C.C. (1998).
Propylthiouracil-induced acute interstitial
nephritis with acute renal failure requiring
haemodialysis: successful therapy with steroids.
Nephrology, Dialysis, Transplantation, 13(3):
757-758.

Friedewald, W.T.; Levy, R.I. and Fredrickson, D.S.
(1972). Estimation of the concentration of low-
density lipoprotein cholestrole in plasma,
without ues of the preparative ultracentrifuge,
Clinical Chemistry, 18 (6): 499-502.

Geven, E.J.;Nguyen, N.K.;van den Boogaart,
M.; Spanings, F.A.; Flik, G. and Klaren, P.H.
(2007). Comparative thyroidology: thyroid gland
location and iodothyronine dynamics in
Mozambique tilapia (Oreochromis
mossambicus Peters) and  common  carp
(Cyprinus carpioL.) Journal of Exprimental
Biology. 10(22): 4005-4015.

Geven, E.J.; Flik, G. and Klaren, P.H.M. (2009).
Central and peripheral integration of interrenal
and thyroid axes signals in common carp
(Cyprinus  carpio L.). The Journal of
Endocrinology. 200 (1): 135-143.

sl o edlel 3 sad g szl saaliOkly LB s

C,Lu
h;l&.\w.kﬁ.w cn)\jc,ouwfi 9 J“”’j‘”‘u ‘dl':‘.j}j):
Gl oblazil Jsl ol L wliacsl (VTAR)

FEO-FVY St

(B S s Sl Jol A (S
NV Sl (o

Sl Lo Ol VAT 6 alh (L3 5 dhne ol
cd‘j-@j cv.;.lﬂ 1)}4.;3 &:J‘)L«;-:_" v.<~hj3 dw}.ﬂ ‘fj:
F¥ amis

Brechner, R.J.; Parkhurst, G.D.; Humble, W.D.;
Brown, M.B. and Herman, W.H. (2000).
Ammonium percholorate contamination of
Colorado revier drinking water is associated with
abnormal thyroid function in new born in
Arizona, Journal of Occupation Environmental
Medicine, 47(8): 772-782.

Coimbra, A.M.; Reis-Henriques, M.A. and Darras,
V.M. (2005). Circulating thyroid hormone levels
and iodothyronine deiodinase activites in nile
tilapia (Oreochromis Niloticus) following dietary
exposure to endosulfan and aroclor 1254,
Toxicology and Pharmacology,141(1): 8-14.

VWAY (lieas oF o jlach cagh 6599 (ol yal oSk jaols alaa| V£




c LAY F o des S 228 $)SeS S

Goodridage, A.G. (1983). Regulation of malic
enzyme in hepatocytes in culture: A modle
system for analyzing the mechanism of action of
thyroid hormone. In: Oppenheimer JH, Samuels
HH, editors. Molecular Basis of thyroid
Hormone Action. New York: Academic Press.
pp: 245-263.

Guyton, A.C. and Hall, J.E. (2011). Text Book of
Medical Physiology, 11th ed, W.B.Saunder
Company, United States Of America, PP: 931-
941.

Hinton, D.A. and Di Giulio, R.T. (2008). The
Toxicology of Fishe, CRC Press, London, pp:
476-4717.

Hoch, F.L. (1988). Lipis and thyroid hormones.
progress in lipid Research. 27(3): 199-270.

Kang, D.Y. and Delvine, R.H. (2003). Effect of
3,5,3'-triiodo-L-thyronine (T3) and 6-n-propyl-2-
thiouracil (PTU) on growth of GH-transgenic
coho salmon on Oncorhynchus Kitsutch. Fish
Physiology and Biochemistry. 29: 77-85.

Kaushik, S.A.; Dabrowski, K.O. and Luquet, P.I.
(2011). Patterns of nitrogen excretion and
oxygen consumption during ontogenesis of
common carp (Cyprinus carpio). Canadian
Journal Fisheries and Aquatic Sciences. 63(6):
1405-1413. Abst.

Kaushik, S.J. (1980). Influence of nutritional status
on the daily patterns of nitrogen excretion in the
carp (Cyprinus carpio L.) and the rainbow trout
(Salmo Gairdneri R.). Reproduction, Nutrition,
Development, 20(6): 1751-1765. Abst.

Kirubagarana, R. and Joy, K.P. (1989). Toxic
effects of mercurialis on thyroid function of the
catfish, claris batrachus (L.). Ecotoxicology and
Environmental Safety, 17(3): 265-271.

Lizhu, Z.X. and Minying, Z.H. (1991).
Haematology studies on the garss carp Il.year-
round changes in serum electrolytes and urea
nitrogen of fingerlings. Acta Hydrobiologica
Sinica, 3: 220-226.

Marti, J.; Portoles, M.; Nacherl, J.I.; Cabo, J. and
Jorda, A. (1988). Effect of thyroid hormone on
urea bipsynthesis and related processes in rat
liver. Endocrinology. 123(5): 2167-2174. Abst.

Noris, D.O. and Carr, A. (2006). Endocrine
Disruption: Biological bases for health effects in
eild life and humans, University Press. New
York, pp: 21-23, 57, 476- 477.

Oommen, O.V.; Nair, P.; Baby, J.; Suresh Kumar,
M.A. and Valamparampil, T.T. (1999). Thyroid
in intermediary metabolism. In: Joy KP, Krishna

\'A% AYAY Glicusy F o ylass ‘NJ 0,499 ‘O'J:" éai‘};uh ddas

A, Halder C, Editors. Comparative
Endocrinology and Reproduction. pp: 585-599.

Peter, M.C. and Oommen, O.V. (1993). Stimulation
of oxidative metabolism by thyroid hormones in
propranolol/alloxan-treated bony fish, Anabas
testudineus (Bloch). Journal of Exprimental
Zoology. 266(2): 85-91.

Plisetskaya, E.; Nys, W.O. and Murat, J. (1983).
Thyroid hormones in cyclostomes and fish and
their role in regulation of intermediary
metabolism. Comprative Biochemistry and
Physiology partA: Physiology, 74(2): 179-187.

Rosebrough, J.; Mcmurtry, R. and Steele, N.
(1988). Dietary propylthiouracil and 17 fl-
estradiol benzoate implant effects on liver
carbohydrate and lipid metabolism in chicks.
Comprative Biochemistry and Physiology. 92(4):
659-665.

Sheridan, M.A. (1994). Regulation of lipid
metabolism in  poikilothermic  vertebrates.
Comprative Biochemistry and Physiology part B
Biochemistry. 107(4): 495-508.

Sheridan, M.A. (1998). Lipid dynamics in fish:
aspects of absorption transportation, deposition
and mobilization. Comprative Biochemistry and
Physiology part B Biochemistry, 90(4): 679-690.

Sheridan, M.A. and His Kao, Y. (1998). Regulation
of metamorphosis-associated changes in the lipid
metabolism of selected vertebrate. Integrative
and Comparative Biology, 38(2): 350-368.

Takayama, S.A.; Aihara, K.I.; Onodera, T.A. and
Akimoto, T.A. (2004). Antithyroid effects of
propylthiouracil and sulfamono methoxin in rats
and monkeys. Toxicology and Applied
Pharmacology.Abst. 82(2): 191-199.

Van der van, L.T.; Brandhof, E.J.; Vos, JH,;
Power, D. M. and Wester, P.W. (2005). Effects
of the antithyroid agent propylthiouracil in a
partial life cycle assay with zebrafish.
Environmental Science and Technology, 40(1):
74-81.

Varghese, S.H. and Oommen, O.V. (1999). Thyroid
hormones regulate lipid metabolism in a teleost
Anabas  testudineus  (Bloch).  Comprative
Biochemistry and  Physilogy Part B,
Biochemistry and Molecular Biology, 124(4):
445-450.

Zhou, H.T.; John-Alder, H.B.; Weis, J.S. and Weis,
D. (2000). Thyroid dysfunction in mummichogs
(Fundulus Heteroclitus) from a polluted habitat.
Marine Environmental Research, 50(1-5): 393-
397.



Vol. 9, No. 4, winter, 2014

The effect of experimental hypothyroidism on some blood
biochemical parameters of common carp

Fatemi Tabatabaei, S.R.'; Peyghan, R.” and Yusefvand, Sh.?
Received: 23.09.2012 Accepted: 8.06.2013

Abstract

Due to the effects of some pollutants on the thyroid gland function and to assess the effects
of hypothyroidism on some blood biochemical parameters of common carps, this study was
conducted. Fishes were divided into four groups of 30 each. The groups were treated by zero
(control group), 3, 9 and 27 mg/L of propylthiouracil in water for one month. After 1 month,
blood was taken from 15 fishes from each group and their weight, serum thyroid hormones,
triglycerides, total cholesterol, HDL-c, LDL-c, glucose and serum urea urea were measured.
For the reminder, the drug application was discontinued and the other halves of the fish were
examined one month later, in the similar manner to the previous stage. In stage 1 (after one
month) in comparison between different groups, thyroid hormones did not show significant
difference (p>0.05), but in the second stage, T4 level was lower in the treatment groups in
comparison with the control (p<0.05). T3 level in 3 and 9 mg/l groups were higher than 27
mg/L group and the control (p<0.05). The triglycerides level was higher in 3 and 9 mg/L
groups compared to control group (p<0.05). HDL-c in the second stage in 3 mg/L group was
higher than the control group and 27mg/L group (p<0.05). Glucose in the second stage was
significantly lower in 9 mg/1 group in comparaison with the control group (p<0.05). Urea also
increased in the treated groups in comparison with the control (p<0.05). Accordingly, it is
concluded that thyroid hormones had responded to the treatment with delay and their changes
have affected the studied variables dependently.
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