
,4rs1 L,b _ phJl 4Bl lJyt .rtjrt liJ

d fuJ..i.ll i"!S. . .ull r:t$yr Pisam sativum t+lljL} ..rr+l (rjt.ll o.lit.,.$ 4i[i i,,,t..p

1":Utt r:+tt) ld#J+i ttsi.,..ll €r^.slil +.fll3 ls-,I rtq qt a.It3 A+Ut Otjltt
l5j1i dr-! rr... AL{ , sil+! €lrrr +a. ;$U

,ttrt , .)-t lt, .l-J-r i-E t i/!.J1!t4lS, ,l/.!<llri

o.rLi
OA-. yli.,! . nll Oi---.llll IJ+JJCI +-lrjl1 sjn- rJAIJuc L-L]JJ eliJr.:_.1U1 ,,EJt .jUt u-LiJl J,,fL.-lllt ;rA c!...6
sJsll i;J,.ll9 at s-l)!,'.*-.." tl jSJl cl.! i,l-Jr i+LJl Ol-,;ii! d eJCl e+,i '1ll l;ilJsjst JS i:ii:r il.;.-i^I iJit:JJJ crt SJ.IJ

il.LJl ,.1- g-sl + (.3Ejll .:.JLilr .4leiYt _.;,iL 6. t$!U.J dj3JJ.t| .-+r+il-. iiJ &J! dE, a-!+JJ+Cl +..Srj- O".iJt g.r.,SljIl

-A4494 ,730 ,5.9 15.75 750,500) 3;413,,rLttr )j,IJ ('+JJltl -)n, L-lr.:.Jlr el3_rlfJ *. t-!l., eH etJ d!.triJ tt ,rX

i+lJ (PJl .r,r-,r,!. I J-r-x-gl-6-r .fKll J-, r' .Flr ,r$rKlt ..;l JS 6-i*,,,t .pr* &Ui.ll J.:..lt o.ttr.lt .,L eJ. tO-,,-,..r. 19
L-li:*--I+ ill,J c$l Jll\< . LLaJI $i f-illsll ellE ,{-"il ,}JJ.I r.Jr>.C-6 ,rl* c,!l{.- tlnJl d-tsl L+ ritl cl- vi iiEsll

u '3 1--;J'llJ -jS^Jl elr LL-Jl JlJixl d -LKll olJ LJ-F- d gr- .r.ui'.,t ,,I ,rr-ll3 .r-.)Lrrl v+!-r-,rJ ..-t-.Jt3 pElt ,r.LJt

er -:jnl iJntu i)r.-iJl r++r-r1tl -\S.,,-tl a*,-r.r. a+LJl OlJpr$ sr iJKll 1.,3r.!I cri* ./ .rJ- ,i..;s ,Ji C!.1 rl d's! ,Jr.,.lil:lt

JJJ,+-JJSI c,6*.,i l..:ili l-!tt .,Jii ,s,+ r,.xll .=-l_jl cJ. dJiJl A ssJ.ll .,;al;l fl"+! ;1jJ..1. arS/arl 4.09 1E s. J \r+I
JJ,-i.tl B .:SJll L.l. g.r-d:tt .r Stt i-:r-tt, JSJ el+ iJ.L-J gt;,.rll ,rs i:rsf i,!l-r lJ-$ JJsJllt , t . ,rr-+jsr :eKlt ;9:IJ,rISI

"- 
i-*tStt OJ^Jlr rSJ,lS! 6 r:J L;iti ljiL *t f.+lt Oj: ir #l ei]. 1.5 l,tF...Jlrli.X \lUt rFtil*J eqi.r_,,.I ..-t-,,It .r.

.,. <Jl.lJ slillr .-,,u .jI._)J qlJllr alJl erlJl u-1i3.".X sl i-l-).r! .'..:i "1. flJiil e '<n lnJ,ltr JSJ et! ij.Jt ulll
.(,J,inl -. JSI L:J,Jj .fJl e lr ;.r|a^lts L_rLlt ,jr:ilr ,.i jJSJKjl ,. . ,. l-riL dh.J LJ. tJu. I (3t! JJ.IJ sf-I B ,,rC:JJ

L$.ll
.rJrJ dr3*. j,l' dl jJsrK .ql JArsJl eh iall,- O. J{lt Ot

ri.:J-ll i{n, !-t-l ,-Ltr" i+Jl ,Js e}Jl \-1-J il . 1J'#LI
: ;:.ill i5c)l , 'lrill . L;. L"Jll +-.rL.ill . cr_,x]l rSt-pl .9r. e

i,J"!.] .:.$tdl., +tic)l, 6)-jl ellrsr nCFylr .Jl rSJ i--bigll

.i ri g).JL- +--..3^yl lj . iJl L.5L-.Ei*J s-x i.:iiJ
. (1) i-+jrr- ..1u1 s. !_jyglt illYt ,q* Lt tJl:j (lt-tij,J
$Sll e)3 j i.l!l.. I drUL$ LIL'i-l rl'. l-:J\ .t iA)t J.rj | ,:!!t

cLJl ,Li .jti. l,! u"u! u. J#lt t.-rii-t .rilj u-lJ-yl o.
,'. :- r (Jl sLlaijrs liEr l-.! $Jl Ol :l . db f lJI $!
slp Jt.3IlJl JIJJ)IJI JJJJIS .-i. Lj+Jl )-lS crL$ ahij-l Os-J

Jj dls,iyl & le-xo _rl lj_r* i eje LEi" .rl i+++ll rrr'.r.1

(2) i-rl r.s]l 3L€lirJl J irli-ll I 6rjJt i!. Lll lat-tild
u,-!ti .)|"L,4h I WjUJ c,l+ JJ+ dl \r iJLll a-tJpl 6n sfj
q,JS! i,;J"-I_, ,)S-Jl cl.r iJ--J Otlt ; pt ,rS JS d !J
jjjr]l .",.i i4 r.i .i). Lt .rlo rSJ ,l.) .j)- J-l..sbl

\r-r JL u. elir lJit nl +.JJ.jsIy ,.4Jt, or_.1:3.JJl .1i,.1 ;
dri- tlnJl Jl lrijlr q+ (ruJ._,,rll ,.r. * eiilJ"-,., 6 .i-
,-- i++'. .l .+ (F/ ln qrrlL 6i.,r (3) .rl_i JS^J|

!J..iJ_, .,-+J^I 1--+c.ryl !r.! ciljilj crtiot&. J .-| :".1--)l

.,.r " _, ,Jl!.s ql-D)l .=+-rr (4) adt irs$,J i)jsl 6l+5!
:,Jt il .lir . (5) Atheriosclerosis igtlt !rl..i &rd ilEyl
rirL,:u :J: +:*r JSJI eh u".,! i.C}-ll J drLllt n- +&J
,:.li:r. - ,r+L rrr &31. I ; c,t$.!Jt 6.u )! .""+j s! ;\.Srl
Jt--,: ,Jl i.cJl c,lrNl L,\l ;r.,,S!t .:.t:U:. .r; tt , . ,:/ tiA

.ljr (6) JS.JI .h crUDL:" sro C- -L ilj- l$l !.-ll C.
: lrr-:rl ,-rL l.rl.jol ,_soj J 6!Srl CirL.!^ cii-

Enzlrmatic antioxidants : it-.jyl i!,SIl .li'..i"- .l
Non-enzymatic antioxidants : !+j)lJF .i..,,$rl di.i-.5,. .2

ir"rj Jt r.r . iJ. i ,,...-i 6!,Syl cLl:La," r! J:t ae-fi dnn3

: (7\

Chain-breaking : .ljlnl i-l^J- "li,r:tt i.r..,(!t otrt:. .l
antioxidants

+i li.r Preventive antioxidants : {!. Erl ;!,$ll €Jli,-a. .2

l--slL.l s-"--X i--:iEll crELll u- +&I JL.,i-l dJ+ Ot Jtl
I rr EI+ 1550 Ol 2003 , jiljjlr jjJ:JsiJ r SJI ,l+ ur.LJ
s-j q+n ! r-1, !-s eJ -Et ill &r. .l1l sJ idi iJ'i
7-i .n(Ophiopogonis tuber)\)t !.1 _,,r.+ eJl jrSA u5ir
JS.J elr! ill,--ltr i.rl"-lt .-.itJ!l ;L! uEii.iJt ,Uc'l

j t"..l+ll lJn- i: Ar+jJl .!_,,r1 irl .'J ,4\\< (8) ;ulNr: ,,.*..... Il

i,c )uii .(9) -$l el.r irl-Jl ,tllJ.l. I ,l .F.I il..,sr,rr u.i.n

. ( 10) s"n t ;: - r:rg

iF- l--.in_ ,.I J--:!-, l-++rJJt etjs. )l J jo J e.Jt , r.(:
i-llJ t--J. ljLJ 6l+ ,J,ri! elillr rlJt d.iJ riLJ F{-I
",,-$ ll.J-,p !;-r...$l frl yilll e" $ ,j ta:..lL!J te_*- i:
i-;_,!11 ;fXlNL,'.*i - ll JSJI ot! ir-t Jr iaLJ otlil
. aJFYli t{:iji.r irirJ+.ll +JrJ+i .:.rsiJl +l..sEll gJSII
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,# dFj.ll .u+_, qb iJtll iJdll el-Fl r-,r-J elJ"iJl i-S- 4+jiil

. oLilj;-Jl

lf+*js clti]iJu$ d]
al 

rr'. ...1r ,r];*ll3 rjrll $JJt uEl.3*ll 04 r.1lni-Jlll r;.--.1r C

+ (13),J1rtl 
"J' e+- : r+- (60:40) irir3 r3lrtl JiJ-ll

giJ-d r,,pll _,1t-6sr ql-i r*, ,o.n" -l-,Jt .+lJll GJ" d3sll
.,. Jjl e--;_1 dl5 .4 . iip.r 20 ir,.l, 6000xg i.c q.y .:*.ll

i--i.:". JJiI ;rlJl ,rJc J 6ll drLcl- 6&l !i-31. . I jl-(+ *f q'J#rr,tt

,Jl lt 0 .,;Fl-,,It ,-,+ll ,J Oj;-Yl g. t-L:ll i. d.* JS,ir

iJ"Ll ")-cl JSI l.S ,-r+r:ll cj-rr r.r qli-ll1 ir-,;Lll crL-li:*ll
gi:ll iJ ,." 40 \_,p iic dlili- loi; ,',-'. Jldl J,$=6J- . I jt-6;

.p" rFJ i I < +"il dllt c!_,,Jt o-pll d c,Fr-xll .rr+r e.:' ,-1.

,J d-*ll ,ri.".ll ,\s./ 41 .+ e::02) gJ:Y a+Jh

dJi 6' ,-,L;- . u.. r_,,'1. t Jts .lr ll ltj]c, .ilLl .!.* jS.L 6rlJl

.crbl3-o-J- I qf drr-I! ldL,i-l &J lr.+-I qf

r:r".i" .rJ+$ irr:", ;1.ai

e,lJ:ll rif fs:-t ,'lli:.+,il!,J* gSt elJl .1._r_,,,I .3
rt-j gi Ltai r.-c. dDli u" (14) Gel FiltrationsJ.cll

(Sephadex G-50) gg:t{pJl irL,rJc g.iJl3 6-1.8x120

(lS1: 
'r, LF drYl ,jJ dl.n+ll .,e1 <-r p ll0 tB-,,I+

. ;etJJ.42 t!-> d* u
{lUlJsl" I i1*l3 ce dii...$ d}.ill

lrl...Jl rljJl, crl--li:*llr l,ri- 6rn r-l-r l-,J Jn OlJiill djJ3

clrl iJ* 61c..+- (10) 
"! 

l+51 & llcjJJ ilX-ll 4-lJJl $.s

aJiJ e--bJ- st--cJ.+- (10)3 L,L"lJi\iL ,,i'--.."J1 ,S-ll

(4) a-. +- dl fli, .tl+3_1q6Jl ,t."(JJ*i+,:r.:*ll g$L:ll
elr,. L1*ll UlJiill u. .ISl ae..+- dLia gl ;p )1,:i r gl_2ii

(Control) iJtJ* ie1.+- crrc A'l.,(ul sJSll a.-b-*ll.9 S-ll

(Normal saline) qF+l---ill .,-.Lll d-JJl o.3p (0.S;r-a,',',t-

-;S*ll el. r Ll*ll Ol_,riill cl. ,JSl ,s-Fl b:rys ( 15 )lii

-l9 a+ij: ;r-3 (10) i,,JJ-yU ,',ti- gr*,,SEll uJSII i.-bFlr
. r.+ll Oj: r.r"

6j3.ll i"'Jglt +ot
eq- J,! '" '"' 'p(35- 30) t<:l-.,rt '''lJli i''Ji- ,l;l crcrr"" 'l

: sJt+ 
l-S crL3ca , alJi (4) LJ - dS ,-i

IJI.1I r-,!4ll plitl siL$ Ualil...lt tj3.ll i.e-,Jl +.rr:

u" ljt+Il 
'31+j

d3+;ril .j-;9.:l. Lo-i,-. t- .,-JJ)l i-cJ +^ll .1

qr+l*ill $-lJl J J*lt .r. 36- (0.5! (Intraperitoneally)

. 6JtJ- icjs dr:c-1

, 100 ) gA,;e-,r+ll .+rsll .J ,",;- (6-2) U Cr.t+-ll -2

u rJr:ll "J' r*ll a)r u (-rV+ 1000 750 , 500 ,250

. l+lljJ crl+ _l:.tJ r_,1U1 6l-Jl .,rul Lr-Bl*ll

4-+r. $-s i .,1- Jl ;ilj+Yl u^ l+lljll

male Albino 4^tl^Jl rAtll olJlill

cLiJli:J ( J-r.lt i-W4*jil.,.+Lll)

ltd;-''(+-, i.rr igls .rltill # ,'- '

-,1 
hi-"L La1 ;-l_iJl __jl ._J-ll

4+-,rrl ,t'+|t e1.z U L6il1 qiJ JiX

t-jljLl. I slrri .,prrl 1lrl. I

p-+ll ill tl:ii-L,'.i-..,J r tl. ljl+ll dil.'i

3:Oj: l) i.."i, JLi.il ,U 6. c.+-r-l

\ '.- ,.,J\ i crs-i F.!*ll g53_;ill

Lllrll 4l- elli rq ol-,p,',\] atl.'J

d4 qrs +Jp:ll itcljF 4. e!_2tSl

L-ti-Jl dl-i:.1ilJl ua uli.t
(15) 6.l.j 4Jhll rP .:lll u., -li3!
dr,p-ij , (11) dilJ e-l-) ,J]c &^x
r+,-J_r (12);-,2. :il g-2jY

_,,l14- a.tl-e,'. R\l JJ UJn !1"
,JElii*ll gj-S dh..3 ,

:l+iljti.l trl+ $$ sli.it
eljll i,l:i rhii-ti,'.i- ,-, , Uljl,Jl

3:g-1j l)',.,ii Jai^ll clJl y cr+-r -r

r_.]c ,,,Js drS-i F Jt*I &+3J3lll

urtrtl ,rlo elJi ':+ drly ,',rt i*I-Jl

irr !D-i,y d3..-,,;-lJ dj i
,J.:..-ll (l) tJiill ep idi. tt

c,t:j ;.93-,! ,-&Jl J.l-.1+I .lil

lr..ar qal J.i!l \+;lc -t>. lJ t l- ljUJ

slr-ll dlli!:_.f.ll plsJl r-liiJl

e=u*l gl 
"JJ 

(Lyophilizer) q;sl1
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l"( 20) ;Jljl.- i.;'_.,p r:c ;r*!l gJ Lt--r ' 6J,* dl('}"

aU$ 1r.l+- Itst futt ytstt 6:6t

dtJl djl-J,bJ iCt
eJiidl crl+ill

rjL 3 cillJJ dll e-Yl
Green sl=GX gjJS]" yl .-)l

:ci+ll $i$Jl r-Yl

_r:{ & d-*-Jl i
.&r.ll

L.rIr*Jl &UlJHrll

Pisum

i*lJJl olA o.i Cur:.:..1

g. i_.,;a5-ll mice

( e' 35- 30) ;s+ t{jujt

cL\ cs-;-,;,r, (FjJl
drUl"lFll 6r.+ c.'..bil1

e125FJlJ.

&J #rJL
di,4liisll J:u.eri

Ualil+ll #.trt - 1

Jr+ iJ .tJE(500) ojr
10 ;ul (Blender)

Cr.:- Ll'.f . (F-

ii,pJl ;*,/_,;,. !1
-,,lrr[: 

,",-. ,i$cL ir"l

cDj. d1.. C-_,r: . 
"+t:

c,srsll ULll jqi,
(33520xg) L-"+ iiJ.

,,'...- j d .r+-l-,,J. I +*S

eul , Elil*ll
\Jii".ll) rli$J . irii",ll

O-ir-Y!.+-,,:ll .p 4JJlll ,'JJl e1;,-. Y l.u"

U.tilsll i,2.3 -2

JJ{ ir. al;e 500 ;;1
10 ;:^l (Blender)

gi'tlnr.r.(l+-

i!_.$l ;-1l-5 {.1:

eJ;r"l qr-f-j elc3 qri

Ji*lJ ui\.i!1 rJ. drti.t

.:irll ,jLll ,-L:*il
Ualildll J*ri - 3

: tJ- ljt+ll

Jr+ dF al:r; 500 O-.r-r

'"'r-, (l -2Flill c+

jk- dILJ. ed$l



+l."sJJf# &rr5*ll €J.ast$ .rlS$ i,aj.-ll dililJfs$ Oir

crr..o*ll
t'. I & ,'.-."ir L-,,FJI eri d+ cr:j:; LJaJ". I ul-2ill -,$i cu:i:-l

:,.r! l-S: d-,;fi (4) a-cJ.i,- dS 6"5 i-cJ.+- (13) Jl
(15) ;ut iLl- Ol elJl.1 rilJl Ji.:i: A> l-,;i";^Jt rc-*- .i

'Li"'
gr-". i-r+*ll '.r'"(JJii Wtt L grJEll ',' Sll cr;1e ic-;.;-. .r;

.t-r* (15) 6.r..1-e e yill 
"t- 6^ (%0.5)

'J.- 
(J-r#f .'.r-'.... -llgr*JEll --rlllr\. )e. 1c_5^;-. r

L+::-r 6+LJl rCJ .,,,s krt- C- .L-* (15) aut (%0.5);r5;,.2q6.11

. ,i9 ir-j (10) e.J- JJl ,",-1 dDI-,..yI+ f.g"l er.l-r

&,-.r.- Jl fr^"lEll u-rJll a_,-b)D (13-4) O* 4;.9-ll .r

,,s 1{$- E. . Lr". (15) ;-r.l (%0.5) a.."i, u-+-r-r+clt 'r''<-r-r*n

iH ,L+,,.ir-cJrtl , I ;,$I c+ t-1rl-l ;il1L-sr e.Ul rCt
:ly r i;:,c-1;ul. I -p rliJl . (\rli-llj r-,1tJ. l) 3lll ,{iul uElii*ll

e$jtl iililt e!"-Lll i"il-. -r-,,Jl 6t(!l1 aul i,l,i.. JJ+ll c-l:it
15.75,494,730 , 500, 750 ) Lajri" EJ+ t.6J Briul .*Jdl
Jc e*1. I tst: U(dg+ 1.5 ,4.09 , 4.3 , l0.l , 5.9 ,

',JCl
L;p.jn5lt ol.,$:rll .;rt3

ctr-r>-+ll LJJ.'J1--+IJSJ $JSll dJ '$.+l Sll: --6115ll L6Ji*. Jri

Kit dbHl ;.r pl.ri3-! , dll Jl* or iilK.ll i$3 /c .3St
r *^< crr.r.-i l-S (19)1J.J-!l i+-,,1 .*-r (Sl,rbio,France)93:

.(20) +Jll 4irJLlt els:*L.Jl d* or l$ll u4l1

sjta.Yt j$ri$

lllSJ, I OtrllJ ,*lSll JJ-',0-,J-6ll: -,,-6-1Kll crl: n*" dtI ,".tt-

i}l_r.*_r!. I JJ '$-JJSJ 
i.iEsll qlt-c ,/rll CF3IJ dJ-u:-ilJSJ

One way grt-Yl +"t-$t J+L: rls'i*Lf cllij 1r,3. t^l i-illsll

OFi i-lill di-U3iYl LJrr3 i l-S analysis of variance

jsr;ll 6.:*. ulSJ (21) Duncan gSr _.,fri-l lhii-L Cft;.ll
.(P<0.05) o/o5 * Jrill $ilsYl

i.ilLiJl3 6utsll

,h *,rfirJl3 ,1latl ,#r-xlllps flitl olLell ,J.Bl,".ll JJ:" il

.rs-ll rlq i.f...ll3 i-+l-ll OlJlill ,b r,j 4J^fF" J.5ll ciJrdLJl

,rr..sLil ,-..lSll i;;rllg
: jJSJlsll *

L9.JL dF- $i-ltJ:-,fJ. I pl-Jl $,1ll L-Ii:^.& iLlJl c.ri

t-"blixl(2.1) CJIJJ ,ri ii.:Cl U-.;r;Jl1_',#+J$ .+r+3ll

clq i,.l*Il3 : rt..'ll gl,pill J* .t' dt ;rSrt< 6Ji,* j 
'+jl,*

C* ; Jrr.tt .,i.: +- ,t!.1 n^*.1 fu-2tL uL.SJNta ,'.'-1." ll JS-I

sr.i ,gr1\<_, , (23,22) crLl'p 
6,3Ei C- 6it l:e.e . L6.l 6$lJl , C

,t' f.I ,.,lSlS c, &s .,s !rr* Lfi-.,l ci*Iii*ll o16; iJ'lJl

+JsJis|_pthJl i$l .ltyl -r,gll Ptl,t

JJr-;l ,r-li.ll dilt sit $ u.liL{.J iJi3F.$ {eJ#l +r3
l+lljl{ll d,rl+

.;J+J$ , ; lr5ll o-----i,', t;- G-JJYI a-c.J,.+^ll .1

s+f---ill s---]Jl d J*ll {i. 'r- (0.5) 4 (Intraperitoneally)

. 6 J"J- i-c *+a dso-1

, 100 ) tJilt+,jlJJ+ll . t*"ril *p.",ri- (6-2) ,-" 6-l+^ll .2

,r.JlCl ,+ rCl o)5 tf (-ig+ 1000 ,750 , 500 ,250

,rc oraeL:..-1 Ut_,i$ s$ t;".'l ,rli-tt flJl .jUl u-lsJl
,i#l ,+,* .;5 U ..j-pJt ,-* tJ','-' 6: d,-ll iJ^e ,lri
J-S!l 4.JFJ d,JSl i Yt' aJl J* d j-6rlsll g; n* ua,i

.;-i-l it-r+ cr.:cj ,rtl j-frK.sl:* ,.,Jr"ir d lJEti:

-,f-ll rlr,tlsi-l
d!.jfi o-ill (male Albino mice)"r:*ll 1i>ilI _lFi.', r'r.i...l

--t--: 4c,-..- (12) .,Jc L3. 1j,3,c d!...i , a. (35- 30) gp; lgl-,;rt

,'. ii- . r lt'. r Jo"- icJ.- ,.1c )[^:.i3 . OlJn (4) ie ."+- JS

.j.Uj-!J "i-+ri3lt *-r ul-"5N1 ;rL- (12) ot-c-pJt
&l.sl sJg iel- (24) ;J^l \.rr?i .*1 (16) (Intraperitoneally))

180)j$4 Ol4Irl O.lllsll ic_,pJl crlS . (17) 1.6;r -,f-ll el.r

'r- (0.5) ef o:,lil+ (18)tI "o ":*llr jJ dJ-, d," (.rg+
el- g. (%5) ;rS:Stt rj-i* ,':l-'1-, ,f+Lilt q.Jll j-5JJl gr

cl ,+, r-- 1.6$ln !Jr*l r-l_r e_* i&l3 ,J'$cLs UirI &i ,-!,,f,I

eulr .iLll O. t-6-JiS ,i:U! Ol>{ll e* i , -f-,lt 
"s 

rul .riill

tl*l 6. J-l !--* -.,11-.pYl .^il -F-Jl cl.r &-rJ- dr Sl3ll a3 r

(Test - Tape (R) , Eli - Lilly and Co., .;,l5iil Lr dJl iJ"l-3r

. usA)

d."€5ll ;s-Jl rlq i+I,-.J .rulJFll Olr
a,l-Jl OlFl clc_,rr crUJ,1'Jl ,J Jill rl: &jrr u SHI r'.

. rJlrii (4)a-r* 1JS f.5 eyl+- (10)J lil",j,c _.,$-Jl cl.r

.J$ g-*l u^ll !--rl dllJ,ll .43+:il .C'"'i- ai , gl;ill cr:-2-1

, A"-+i$JJCI _rgi .JJEll , (sli-llJ r_.;trll) /Jl .'jt-.ll , rtii*ll u.
i-+i&i il"-i^ll iJi$rJdl cJ,S./l-e CJI ":.+_r_,,+lt 

,,..J3_,!l rly

F-lJl J_J*ll ,/ k+ljt+ Lnl iJ,.L-JlJ td ir3ul $J,6ll e+.1,J:Jl

,5.9,15.75, 494,730, 500,750) le-.,rlri^ g5+ 
"+:;lt. tJtr:lt "J' r.*lt bts ti (dg+ 1.5 ,4.09, 4.3 , 10.1

: orl+ t.S: OlJ3i (4) i-c3-i- JS a.:i 6*"t+- (3) .1c )t :i

'f* ( 0.5I*.r,JfoJ+ll d.J+:ll .J. .'.,i- i+I-: Jo*- i3, r.+. .i

. g":x-l ;r"13 (Norrnal saline) o-Lil. I oJll d rl*lt u.

* t-riss-"". Oujyl+ ,3'-"...,-tl 'f-ll elrr L1* i.c *- .u
. ELL

,'. ri- gt "JjY! &r-'r... ^tl _,6*Jl cl' t Ll* ic r.-. i
. g-:*-l ar^l: ai9 i.uj (10) i.ll .'.-. O.l.J-tYl+
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r. +.J Jl r:_,1L.i1 ,'l- Jl_iill 
"J" 

c+-r+l dJ.l l*t-,p 6. $.t!!
L--c,..+- e- iiJli^ll rs i.jSll g3lJl 6_n* .,t gjj,- gEiJl

.rlJj;J"il oli-ll3 r_jrJl dill ,rJtll UAI*.lt ehi3-l+ 6JLlJl

drtJ JJJI] di.-la:-JL il.ul c.J 1l , (29) u.J*lillr l+JIl

S-Jl elrr L.l*I ulJ5iil A f+- Lfir:f ii..U;JJSr"ll u.tjLll

a-c, r^- e-  -j_jli.ll el_.;;,l rie ( 2d1r+) O!,.,Sj./l{ ,}.r-.i...J|

gJs*X (29) &-t ll eB e dix A,EII oie3 , Cn l.rE+Jl

aEJl .cW L-L:;ll etrr 1,".:llt d,S 6J,Jil olill-e .r_,pUl ,/lJl
. (ll) &till ,.r_.!l 4"i-e e+.+-ll d,t+.!l_,py .r,,!all

!3lJi JJ$ .ulillj r_)Ul dJl silJl L-iiiJL all*ll cJri l-s

i; qll OlJiill d i;l$t g9r!l t, n*. $s L.y- Lf.ii.,f gf;Ul

r-i3 . C+ 6.tt:t-ll iE."+- 6. i.:_,1tiJL (3 d-1+) UrX'f:tt *rS
Jl {--+lsll OJAJI 6 lL- u.:,ii (Jle rJiill lrA a$,.l-6 (Jjlr3

O"4!.--+lJiJ .:l+.1,+l_i_r crl+_rlg) iJLi rl3. .,lc 4ilJi:l

. (33) O.l"3-nYl c!.c s$l ora cJ*3,':- (e!--.;rS-yt

drL--il JJ\ il .:-2lJl 
o-193_2;llJ+a uel3-ll+ eLt-Jl crJ .1- or

gl '-,ill ,# iJSll ggrll .ej:* ef gJ*^ J1c tlnJl *.!l tJ. t-2!ll

eB e ,ji:i hAJ , C i J+Jl ec:.+- 6. fu-,,ti. (l rJ:+)i.*t"tt
:-j.ll *;53_;all_;c L-lii*ll td. i.n" lJl +i.1* c,Ll-,p

iLLJl r,c (29) eB y dlh<r (1l)c+-It .r*: g+.+J dtJ_ry

u;.,1 cli <, ( LI. Jrlill 8l+ "o-1.3! r_jrll .i-s-::+ll -,)gi r6lii*lL
.9 is c# .p3*;.,c ttrirt t t-tJt ttrru 4-it L*lii*ll OL

ul*{D,t+ i!r-',... ^tl :S-Jl rhi Ll*Jl ;l_,!ill or alSll O-;aJl

e- i_:Jti^ el_.,;,11 .r:c (3J-l+)19r-Shl u. _.,;Sl i.:!l ,-j-r"!l-r

aJ*ll c,rl L.,li . .JUlt "j. 
L.cl;-$tJl C+ ; J+Jl .;c,jq-

drlJl s9 .i.- *+ !r- tfarf of.-l .i!. _rJ+l!;c LFl.:*lL
rj' OlJjYl+ &'-:*Jl S-Jl el.r; i,.l*llj i,.sLJl Ol>ill *f isll
li ll relt_-:lt "J" 

L"eJ;$lJl C+,C ;-A+Jl ,;c5 +- 4- i:_,,;liJl

. (29) a-t3r e 1.9{

ca-n*. d ir;* Lfi:rf li.l- JFJ.ll u-lr:*ttr iJ.tJt gJ lx
a-cJ*+- C^ tu-lli. t'r^.SijJl cr_rsii U-r-ll alJ:iJl ,J:elSll rJJ^$l

OlJl 6 rls qf ,J-ul i.r-tr-,!l ,,,r. .-9,r L.+-) , C+ i J+Jl

!11;!ll c,l4 t:+l o!-lt ,g_r-!l.2;c, ..}.l.:*lti i1^lJl r:c iJSll

ul,"ljYl+,3'-r.. Jl S*ll el' ,. ij*jl3 Ql-Jt utJrilt \rr
dll t_&ll r+.-J. ;JlJ$it jhi Jl gr.Slnl qJSII iG -Jlr

. (29) +_l-JlJ ;jSts Jsll 4..t&J#[j kt OA L+-) oil i.r-ilr
: (HDL) ijt3sll uJb sirJl oi:JJJl drJri.J" JS 

*

,r-liJl3 r;LJl o4:j;all-,Lrc1 6lJl $JUl uEls*[+ iJ^lJl .:.ri

Ol-Jill ..+ ailiSll qr.Il"c e+"I ..,--:Jilf dr-rp^+].lS + !r-- tU:rf
i.---"t Jl ,_j>ill: Ol."SjY!.5,r-'....^ll 'S-ll clq irl*llr: ,t...tl

I 
e 
l;.:iul C*, C;rl+Jl c;.l+^ c. tujiJl r:c fr..sL! uJsl

e , Q4) i-l-2r git:; C. 6d! hAr , ( 3,2,1 d-r\) CCI "J'
6 i* \-3 g-1,+ r3-,r-s rr+3 lE ull i-U: c..&Ll 0".'

(3) drr+.ll $! i-.;j*Jlr g.u(iitl e,

.(24)a-1.,1': eE e disr har 6

crLr _1j.rrl o];ull3 .r_jrll flAll silJl
i,t- lill 4l L-LiJl Ol Jl crj.j $ rJl

----a Ll ir, .9rF+ l- o-t+JSlll
(25) *ll jrsrls {J:ir # rc. otl

;$t-: oli LJLi :l-r c,Jo c,e-l*l etJl
L-I;u.ll crt-;;Yl :+ll-il 4!jli: Jl .3

(27) Gluconeogenesis

l-:lii,jl sJi4llJ r_,;Lll 
o:1. ::,ll-,rp

-.F*ll clq Ll*.ll.9 '" lt...ll Ol-Cl
, r. (3r2rl) g)l3r ,ll $i ;-.:J ll

o.ir riln , ,Jlct (Jle kl;stJl c* , c ,

ilLJl ol ;l(22) o_21--il +*
i-.filf crrl ,',+--,;hll c,S cL! \F!ll
.F*ll elrr a,.LJlJ a4ut ,.Jt_.):tlt os

gl .;+ C .r,,,lalt ,r,;.3;$l_2gc

S^Jl el' ,, ir.l*Jl OlJ3iil "/
$J, i+l-ll OlJ5ill ,.J lr.-r,* L;lii:l ,g

L-l.i-Jl h(+ 0i-Jl &+ prll ,6_15,
i$-jj $-s dJri Jl l+il_,;trll crLri _1_errl

(pancreatotrophic ) e"L;3glt o-r
).-bi ie_ ldJSrJl lj)iI dEil i-" l*

eLll S- 1B_,1Y aJ-il .-,J-riYl ,_r"

.*_li-ll3 l_1t_,ll o+.:_dl-ur: eLJl

i,.-il*ll ulJ-jil .# 
"isl 

cJJJ.r:-JJSll

(2,1) cl-;5ll ef i-.:r^11 O1JJYU

il\Jl .:.i c!\ <_r , (29,24)

os L;i,- t-blixl ciJ:J_rCl .+J+Jl ,.J

.p\"1iil +FIt t*b Jl oljilt c;
a . .-+- 6. L_.rtL (3) Ur$t # Cr+

rlt -Ji:*"ll "\l ur.iulJ,njill lrA L9

glrct*-a (31,30) dL-JYlr er+JtSll

pr:*JLllll liL-JYl * LIS J^d il el

Or I (".lljl .,Jo ..ll.rL+: et-Yl # rl

J-JJ.! er-rl f" rlt uL-i clJiJ E

,r--lc rr:l ... r LlJl o:a-r e !.J\i rlJig

(32) .Jl qJ 4*lut

-r+; L-:\ii:l &. -l oli-llj r-,;trll
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Y l:43, (1&+) 14LJl utJiilt $! i'}sJl .9 n*" ,/ gJ*

A1JSJ 1r.l* - igtrltYtrrl g0r

i.: *ll ulJiill J*
"o J"+Jl i.c ..i'^i fuJtL

gastJt J'':. IfI ut

Lrri* # l+ll-.,;tall

cjJl 4il"t-! Ja#B .+
o_.,;jq lra3 r:l-,1q;a9;tSll

.11 ,rJl 6jr; _11

rl , (26) 4J_9-iX <.1-i.

'r.'rll eX:Sll _,iJ
al.lJl d$i tx

j6JS 6 &-*f ld9i,*

I +-5ll i.: Jl3

6:.1+- 6^ a:jiJl
, (24)a-t_2.: C. el::ll

r+J-.)+lr JJg LEludlJ

L+ .tt X:N! gr-'r.., tl

d1le .,i.rF--,#il
aSl .jJj,IYl, .-5,-'.. " Jl

uEir j ,,,i.Jl .l,5,

j :,,,;lall ri,r:j;gll-;c

;_);lj)i sc

++.t! l^_.r Cl action

iJ.S jl-pl t_t* e
.(28)

: slsll &.lrisl"gSl *

q+ UJr- t-:lixl
,S-Jl el'i L.l*ll1

e.tji C- j4 lra_r

;JJSr.ll crL-L:*jlr

JJ ,,6+JSl (, n*
+f.S-l;.11 (:\-'...^ll

6l ,:s^r. Cn ; J+Jt

t+lljl-Jl ci+,lAl Jl

c\t{ ll+JYl ,r.le

JLJYI ill iL. . $ll
>-l *-*l JJ )"6*ilj$l

CrtJ n* ,-.:ii.

; ijs.$ O$Jl *

{-Fls*11+ iLlJl ;l

.r-i* d l+J*



eE f dEiJ lrar , (3'2'1 .J-+)dtCl GJc Lcl "'su C* , C

lla g q:* + J-t-lt g-;i*ll cnlii:Yl .rl Cp $l , (2a) a-lJr

i.^jl*ll OlJtill *f qL s ,Jsr.ll .rLali:*l! iJ.lJl 'it''r uill

4:Q2) eB 4^q14 Ot-SrNt+,::.3*Jl SJI rl'r1 i,l*llJ

..+ t.s:* l!J-s :J+: ,v ")l 
(22) ii'l'I. I o-2L5'l 4-i1 ddJl

d,lJ-..iiil ,rs aitKll i'tlj.r+$ .ts:-r$ J:pJ"F

,l-;,Jl .;--.,;l.rJl "lJ cJ:i* fhI-l+ lJtpll i.c-. +^ C^ fuJti^ll

drt-il elJ'i-l J q+Jl csj+ Lq-,r: . a:" Jl-,*lt qrS:!J-ut-,

rl-1- lai-1 cJ-l .J (flavonoides) ol+riiDi.il ,,Io !lt-,,t+lt

dJ 'r:--+t1Sll 6-.is 
",:.ii ,-Jt LCr-,,+ -,,: Cl;r.,Sil;.L:."

.( 36.35 ).rF..t ,i-Jl +--li-:.:l d--ll

&L$ lsl+ _ pLJl |lsJ (bYl -,+,lt 4t

i,l*ll3 a^,,LJl rtl:dl # irEsll ,Jt .3.ll O"':Jill .JJ.'i*Jr.<

; J+*ll L-cJ.+- C^ ijJli.ll rrt OlJiyU &'-r.Jl ;S-Jl elq

.(22) ga-;lrll r\-J r-Li* ahil-L' S-Jl elq irlsil, i,1rt 
"lt

":tt 
.+St O$JJ',ll dJ ''n-,,1 5 aiw, os gli:-2Yl rs 6j*;.:!-e

.,Jc al*Yl: 'r<ll liLi 'ut-:,,-lc L-lil*ll hA iJri J ijlSsil

. (34) &llsit 
"tt- 

*+rll .x:jl c,h> eB
:(LDL)iilSll &Ltr q+$ rJ-rl- r*Jl

',rllj,3Jl gr,:JJ,,ll LJJ u:-r].ls 19 ns e!,J-t^ll .Flii:Yl Ul

rj:ll ,r-!.:-:+ll-rp: dJl $illl L-li5--lL iLlJl i++:i aiBsll

OlJj!! gr-:... tl 
-rS-Jl rlrr i,l*ll3'"+l."ll Ol-pdl ,os,of;d1

; J+--ll 6;.l+- C- i;-2lilt ::c ,f.lJi:lt +JSl i.:Fl ..,t-,.ilt-r

O$rllt sJsll dr.l,i-*LslIJ jJSJSJI 6LJid ,/ fg-it l c,$ ..u+l oJirJl3 r-,!rl.l ci]- r-;1Jt ..11er ptill silr$ u.li3,*$ +t :(t) d+r
ir+t-Jt otJlttt rrsS die. si iil3Sl aLtr qJrs c.rp+Jt iillsll exe sA$ ofrll &in+fusJ Arg$

(0.05) tJ-l-3-l 6 &g:]c 1pJ!* J;s s-p'3 o.iii !r-ro iiU-tt .i:-,.11

qri"lJil -ilJ*Yl +dr-ll J ')sl #l Jli

eA$,:,J3l-r$ d-tJl3-tl5

iil3ll irlrlr
(-iIdr. +)

i'ilJJCl dlJlrrtlJS

uEsI s"Ie si.dt
(-sV.Ir. +)

llslt ,ljlrll
f*toolpt;

JoNr.{lrSI

sJslt

(jYdr. +)

-i;srsll

,,rJ')

(jl,dr-

cdrtgil

o

0.1t2.61

b

0.03r0.64

bcd

24.94!349.78

d

0.tt!2.77
ef

0.84t6.32
e-Lll ,"LI-ll+ 4Ll* i+l- OlJii

(C 4-el- 6JL-J.++Lill

abc

0.03r1.39

f
0.07r1.58

a

43.91!258.84

ab

0.16!1.47

a

0.1412.05
al.u3l0) ,rlr.It* i.rl- Ol.1lr

(rgu--r'

ef
0.04r1.88

c

0.04t0.98

abc

28.86*324.7

c

0.21r1.93

b

0.45!2.73
ilill dul L-li3.Jl + i,.il- ulJA!

(etg+ 750) s.1tjl

f
0. 15r1.95

c

0.04t0.95

ab

29.16!298.35

c

0.1r1.98

bc

0.5514.63
iUJl dul ,--lii*ll + a-iU..1t_r,i

(*S+ 500)elrJl

def

0.Iil.78
cd

0.08r1.04

de

75.09!419.75

bc

0.0811.87

b

0.2514.50
srrr5J,Jl J#t o-L3Jl + i& Ol-rs

(dS+ 730) :-,,1t ll

bcd

0.03r1.55

ef
0.05r1.46

e

47.94t523.86

abc

0.1611.66

bcd

0.22!5.23
,Jr pll xi , Flii-*I + i+l- ul.;s9rJJ, -.

(rtgeiL 494) ,r];-ll

2s8



4!g 1r.l+ _

A$]IJ sls,I rjr+i*t-rsltl jJSJlsI 6L-rr{ s! trljt+! cirj JJ+t sti.IJ rJ+I e+JJrlJri,j dil t j.J ;gi: :(2) ,!::
Js.I rl+ I+t -.! OlJ,till JrSi J.a. j ifUs! i,Ltl q+rl ,.,rlrJrlt &$irr,trsr ful3t 

'Jr, 
,p.$

Ol,,sJ!Jl+ &.r.1,..11

(0.05) 4Ji.3-l crrF* so (,,r* (j-p rFr lipr-e iiBJl !ir!l
q.-lrill -ilFyl + Jl .)',r #1" r !,,:,:

Jo*+tfi 4Sl

dr.r-+tC

,rarl! ,:*rll
iilSl .,lrlJ
("iYdr.+)

drJ&iLs

,/Jl Orldl
i4isI sl.e

b:ydr. +)

irs,I aj.rx
(3|.100/F.l)

dJJrLltJ$l

t,;'lSll

(ivdr.+)

jrJlsll
(jlr.Ir.+)

f
o.M!2.61

gh

0.0710.69 18.231354.31

a c
0.1212.94

de

0.46i5.66
e-r.x ,!L-\

(C r.1L ;-L-" ) eiL,ill

fg

0.12!2.89
b

0.021t.35
cd

38.54r583.33

gh

0.t1t3.22 0.91r14.48
OJl L-r. t-r_r,.ll J

(c. :,r* r

J 'l.rr:-1- ol-'1.li

-,r}+-) 'rL-
d

0.0912.01 0.03r0.63 l3 .721310.55

a de

0.1312.18

bc

0.5314.93
(lo)aCr-.lIl + rs

i9:'l-.,

Jl 'l! i.L- JlJii

cd

0.1lrl.96
cde

0.0410.54

b

19.381507.40 0.34!2.26

e

0.0514.03

a , EL:JI+JS^JI

(rs+ 750) ULJ rtil eJt I

0.0512.33

g

0.0510.46

c b

I I .39t496.90
f

0.0412.62

ab

0.34!4.5'1
, -lii*Jl+JSJ
(ds/*r 500) ,

d

0.14r2.08
cd

0.0410.49

d

t't.36!644.25 o.t2!2.24
o-li I+JS.J

(rs;,L 730) :

b

0.0311.48

ef
0.04i0.60

f
40.86!822.52

bc

0.18!1.75
f

0.15t6.46
L-lilJl+JSJI
(dsir 4e4) ,J
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4trJ .ltyl J,tnJt eEJ

bc

0.19r4.83



c,,^.Si io4 - ?JJ.JI |BJ lLtyt FsJt Cttt

ir$rilr ,JSll dg-l*t*J- JS$J j.fJlSll sLJi.*. ,/ Ll" ljl+ll ,:fa; .!drl oli.ll3 r,,;til *+" 3;rtl.Jge3 dil sjli$ u4lildil -#L :(3) &+
,r.r.s|:lt s.Js! e;j.tl OtJrrtl JJsi pr da si i,!l3Jl a'Llr e+$ CSr+l.l &J$*ltJsJ Ail3ll oJb cra$ il$.rJrll dJlL.rlJsJ i,:$ll

Cr*..,rJ+dl q..S,l.;+ ill-r+

(0.05) 4,1" l,i-l LrJip. $o gr* tl;s rj;-e o.L: l*r-rt i-ibi.tt .i-r-r.ll

s-Sll .il,>Yl +db.ll Jl ').el d4" I -,19li

,,, Jjl g. epl. -r-iJ B , A i,r.in--. JJCI O#S--ll+ :J.ul ,-j q3 oL-J. yJl3 silJl cJ.Iilsi i,. dlFil c*.n" -rJ.l. t .,*lJll JSk

Lfir.,f 1 5.4 ) cj:r-J .,s &t# .r! r-j.ll ;lJl r6li:*ll o,;:l-!t cr-,$,sJil iJ*lJll o. sa}trlt e+ill a+jiii iJg-i.ll i,n:- 
" r*ll

&rr:*.ll SJI clq LLJI utJii$ .Jf jFjSI .9r,r* o, !r* gl-r-ill ,tz,l d L;rr- 34Stl slJrnf..tl e ,* ufir$j .rjall

q*.J.-- e- turtlll $c fJ.sitl =_.Fs 
L ill: ourlY! f r."slst +'jsl! i;.Jr$s 5-ll rtq L.t.a..tl

d-.:.*l ,Jr"ir-llJ,,:"Lil rj,--J Ol gS^-j, L6r "oslJl C+;-r^L+Jl : .jUSJrlSll 
*

gLJl Ljt+ !)i cr irlr*iYl ,;J-: i$j Jt J*tt ,.'s j-rS$ll \r--1,*$r r-j-rll ,,jl-!l ,"Fls3*ll ,+3>I .+l-tl\ it^t..ll oJ

,!.r-i... -ll S^Jl el' J i,l*ll Al-,.ill c,,,1+-6+,;f JKI g1$ ,J,-!i1*ll \'-+JJCI .+l-rll gi" J*iJl B s:F1ill c5-rll-,

Ol-r"ll c/+,sq.,+ ^J',l l- .5.lJ'Ell .;jll i..a-.,1J1-1 .-,u:l'il+ ( Sr4)uC-r.t..-I ,,.i iitr.I 3>1L.: cceil -ir+l. q ,,Jj*ll $3lll
i*jl ,...s l+J,rlsll i -l r..r^-!-tsI Jl r-qL.*-.r3l rLll...ll (*ll elqigl*ll olJiill .,s j-6jsll 6nsori;r:-L.ur:r.9

a*;rlii-Yl irt-ij J .pr31 d-x oy-e:r l.ra3 iJsicll dji.:'ll C* C ; J.:*-:l E;.l.- C^ fuJlill .lrc .prJLll .:J$ a;/l3
A qrj.i. JJ,,ll ..'-s,*ll+ aLlJl i:ri tl e 6r\l u. riill jJsjsll drLjJ:JJJl. I tsJ+. erlji C- 6r! hAJ , .J-fll (Jlc ld;-$lJl

L-*r, qr--lrll .,iul u-l:,l*ll ,#J.;dl .+l,rll ..1. dJ"-Llt ,,, ily)l q-iHimanthalia elongate g;jJl,=li-ll "-li:-J
S*ll cl. r i,l*11 .11_,p.i!t e -,,-SrSlt d q:s ss LtFp o-t galii:)l lra sj+ Lq_,1: . (37) :S-l elq iu1*ll3 i.$Jl

i-c,-,.;.- g. fu,.ii^ ,r.J'[$ -JS! a,:Jullt ilG:]rll+ &r-i..^ll l*l1 il..-rcll al-iill g" j3SJSll u-t -:.1 t-Jii Jl jts JSll .9 n*.

.Lcl ir6ul C* ; J.+Jt i.!e.+.. O_:,S $ e l*Yl ;p jtsAll u-1,-:.1 ..,;li,,ii: .t i. tS.t 6U

: eJrtl &.1j*.1. .9S$ 
* 

Ol Os+ ll (38) ulJ,ill + ,r-SrfSfr c, n*. tlr:j .Lst ;1c r,r:;

si*llr .:,)L*ril jlJl u!.li:*lt rs$:>lt ..-l_rlb iLlJl dnl-l . (39)):li-r! 6 j-6 JS *;i ig; l"#fi J u;U::Yt lre csj+
iJ*ll JlFl ,#,.r+J+ll .i",J*\ Le r" {-J ,-ill A c$-,.f|_,

O;IJJ$ &JB:*J. JS

iil3stl irlalJ srJl
(-ry.b +)

o+r.lCl fu"r:-.J.S

iil.is$ s.ne q/ar$

(jy.b +)

lirll!" I oufr$

(3ill00/d.r)
,Jfrt3-J. Jllt

,r$l
(-fV.tJ. ,rl.)

jrsJlsll

+)
(-iY.lr.

drr.lsil

ab

0.1!2.49

cdef

0.02t0.70

a

30.44!343.61

abc

0.12!2"71

de

0.12!6.36
,r+Lill .,Jl dJJL &l* i.1tl- .ily

(C i4t*;.,t+-)

0.08t2.94

b

0.0210.55

c

29.23!522.34

d

0.05r3.29

o

0.31r10.77
a. (%0.5) 6.-1,.,p$l ,i."(rJr+r iJ.l- atJii

q SII i.:-ts 6 J"*-) J"ii -J.i,ll eL

(C+grxist

ab

0.22A.23

f
0.01r0.89

a

'i.tl!376.54
ab

0.22!2.47

bc

0.5 115. 1 7
a- (%0.5) ,-,*-. -r-r+dl 't"(r r+r 4J.t- OlJii

a'9iJ. -p c,ls-3 (10) ,.lJ. FYI + .,.J.i!l eL

b

0.0912.51

cde

0.01r0.68

ab

3.34t432.09

bc

0.12!2.88

a

0.04!3.37
e- (%0.5) ..p..;-.r+rll :;-,S,r++ iLl- Ol-,1s

750) J_2ul rLrJl ,Jjul + ,r.J.:.Il eL

(ntg+
b

0.0312.59

cd

0.0110"64

a

tt.29t419.69

bc

0.01!2.97

b

0.02!4.48
C- (%0.5) ,1-.3-,q6Jl +r"Sr++ iLl* ul-,;.s

500) $IrJ rEJl ,Jjul u-li:Jl + ,,.J.ill eL

(ds+
b

0.0512.53

defg

0.04t0.74

cd

3.26t538.91

bc

0.04!2.84

ab

0.0114.30
C. (%0.5) ,.1+r-,,+cll 'i "<rtst 4Lt* OlJn

730) lj,ll qp:-,,J-,* ,--Ii3*11 + ,,.J.:,ll eL

(#+
ab

0.0912.33

fC

0.01r0.86

e

61.82t662.49

abc

0.13!2.65

e

0.5117.08
C- (%0.5) i15r-.rgll '"i "<r-,#+ iLl* Ol-,1s

sli-il eL3" JJrll;4c ,J-lsJl + q .:,ll e!^

(rrs/+494)
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drJi+YlJ o-frsJslt l.(Jr"L lj.ri 4sx^l Jl B o:l- _ujt ,,<-xx

,:* qsl.-;l i# jl_pl ,rJo Ut L,)-r j,Ji-: 
"Jr 

j*J $ +rl Jl (

.( a5)orssJJsu

: (HDL -C)lil3l ,uJb ,*AJt Cui- s*I dJJ.it-.JJs *

F--lj-ll3 r_,;Lrll ,/lJl or.l.j*Il .,arl:Jl .+l-lt+ il^lJl srl

-,,.6Li q,.U+.tlll +r+ll .f t-GL & I tt A s,,!._rllt c$-rll_,

-_Fil i.-bJsil3 Oujy! ,:rsi.*ll ,.F-Jl etr; iJ*ll gl;iill

dr ,$--+lJS s_d* c,r €J* gtii_,;1 .r.!l ( 5,4 rj:+ll)+#lnl
Cn i;t+-ll arl f,- 6. i-i-,,;ti.ll r:c. iilXll ,,ltc dAJl .x_tr!l
j+J ,-r+_l>.r,.) d-r,l Ll.t,r.,,Ic k -,,.i Jl ,sj+ la-; r $ tr5lJl

r 4,:. LLCI sgrlL iilXl on (5JASI Ctrllt oE_,,+ je+ grll
6t-j3Js"t-rilSl a- i.-+ixll cJq u*-.l(i" I ,,.-." clilapoA-I

o.,i .r..- F-- ,(46) (VLDL) l.r; i-itl$l ir-t13,.;rJl 
"trr_,xlt-r

+:_,r,I ,,, JJII ,:- J-eiJl B lin-JJ.ll q-SJFL 4LIJI
irl*Jl ulJrill J1Sil $jJiJJJl .+J+sll qf rJUJ ,rill gEI{!*I
L:fii:f g'l-,Siill +:S! i.:JMllJ Ot",Slif+ ,r.r-i...Jt _.,g-Jl el .r

J t-+, i-ilisJl .,lle qfiAJl gn5llt J:-,r$-J-f rr* os !3*
uFt.i*ll oa.:,!t .+l-rt u. cJ*Lll B sjl:rll cS-FIl JjJ

L]*ll OlJ.ill .,! JJnsJl hA c; ns,rr L"r* iiy ,.#l sllll
' r. gr-Ji:ll - '3 i.:JEllJ OlJJNti &r-i-ll ,SJl el+

.Ld;-$Ul Cn i J+Jt Lr^+^ C^ AjJtill

oinJl O:6JJCI JJJ.':-JIJS c, n* ,J &t-tt .1atii:Yl .# Ol

(J-ll t, '-+ .ri .:_,,1U1 B .r*!" _rJ,ll +_rJl.i al.ul $c, i-ilxil qrlLe

. (47) J-*".) "tru.:-.J ,;;l 
a$.s plii:l

: (LDL -C) liljsll;Ll3 grrll ais*ll Jr+6-Jg *

daJl arn:J+ll ,Jl-y..+l-6 a; n* os ct-tJl .,_.i*jl 
"r:li;.:Yl 

gl

crt "ljY! i!r-",". ll SJI el1 il*ll ulJiill .,i id3Sll ir-tlr
i.+,i:i , Lu+_rJ. ;e ll +r,S_r_* el"l-3r .;.l^,S'Ell +:S! a,::'-llr
c-lS.JJ_, o.l;*il3 r_,,frJl qrSul UElr:*X 6JJ,I i+-ljl+ iJ.lJl
rj-; Ls-.,;r (5,4) J3'rtl d a-.:dl 1^e,. rlrsill A qjili3JiJl

dr- Jilil .,L ;Jrill U 6t_,xll c$ll1.,-l:_.!l osr gl ,rJl EM

Ctr" -9>.-ril Jt .j *:^tt (IDL) til3sll !-_il1 qrjAJl OrGrJ+ll i:i.S

. (48) i.iEsll ;J.lj,,irJl
,,, .Jjl ,'*.J--j^ll B $i,6JJCl ,-rSJ^I+ iLtJt *li ellS

6 r1* €-l L-JJ*Jp tfi:rf ,rf:*ff ,JUl LJEI.I*II ,s+_l-,Jl

a-.LlJl cr5:-l ...t- qr-i . a-itXl ill3 q+Jl &33Jill dJJ:li+lJS

;lJl dild e#_rJ+lt .+,1_,,11 ,.1. JJELII B !j-,#,rjl .S_*ll+

,l' I ir1*Jl olltl ,.J _r.cill lu L, n* d lr:- tUi_rt rrut
Ljjill r:c. g.:.Si:ll lJsll iGJ.Jl_r .',lJlN! ,','-i."Jl 

-,S-Jl

Crljl J',:. Lll 19 }+ LsJ_, , U 6ilJl C+ ''-rJ"J-lt ie34- e.
apo -t-:;rL; *jl i-il.5Sll illr OAJI Je:rJCl J-r-u.,+16 6 n*l

.(49) r,Sf. I J+,-* k-.Uit aliJ 8-100 receptor

.4JSJ 1r.4 
-

t-r+lt.j €J^,slnl ,,, sli i.: *ll,
&-,$*JJSll .9_n* ss !.i- L:tiijl
gl . LaJ 6rjutc+ i J"J*i i.'

H 1.!ii;, ti.l,- JJSLII .r*-._rlI

rJ#J+ll sl+ uF u-sl *iJl B , A Ou:+

,-lLJi d)Ji" JJ-+l Ol ;l ,,,r.-ll s-1,+

..r dli-r et*Yl g. dJJ$-JJSI

Intestinal acyl CoA : cholesterol

.JJJB:.+lJSil cr ns d galii.iYl 6ja
- JJ-++JrSll cL4 g,-e J1.*ll

. (42) Hydroxy- -methyl 
l

+, -ljl u- d_*iJl B s-.t$rJCl

q'-s *J<tl &_,r1--+rrsl 13 &!. \rs

uJ--Sll i.: Jl; JL"SjY! 3J-i-Jl
i--LLJl ,f.$ C ilF q's ( 5,4)

;l ,r-lr-ll *j. _rJrl. I .,-ljl ,J"

S-ll rlq:!1*ll OlJiill qrr

C- iiJlill r:. g.r-Si:!t -rS 4f.:.

dl."S,riYl+.5i3*ll S-Jl ehr irl*ll
; 'L-I Jl ,rl l!,,.j... cfj+ ri LcJ_, ,

I '. c.!".S_e_;1iJl 4+Jil 6riJl 63.3
,-L--+ Ol g)-aJl ,y sl , (43) dll
Intestinal acyl-CoA eJj,il '' +i.:

.l .J-9-*r+l-6ll U-t ::^l .1c .!3'.*ll

qrJi-IJ :;L:ll ,jl-Jl "r.ts*U
s-j,iJJCl ,,, ...ljl ,'* JJJFj.il B

.J iJSll ,'r9ar! ,e n* . j !r!-I

i-,: sll ,.rl>ill-r OIJjYU &'-r."Jl

,& L.d irilJl C+ iJt+Jl 4eJF- C^

,,, Jjl ,:- qJ*iJl A s--+J ull

'F*ll cl' i Ll*ll 6l'fill oi :jrll

tgr*-r;c ttnJ Jl .pr.,SLll +Jsll 4r:

B ,#r-,+lt -.SJJq iJ.lJl :,ri uF,rs
1r &* l.ctnJl :_,1U1 ..ilJl gFI**X
.3'-r.- Jl -:S*Jl cl'* Ll*ll ;lydl

e- aiJliJl . r. gr-Ji:lt .+_,rS!

,_19rll .9 n*l ,Jili]l JirLI ,_.11 , L.6J

ij.l*i LJ in Jl .sj+ ri tiii- iJJSr"Jl

lr ii, i*l .LiJl pr+r-,p--.Q.:
It"

+lsJ,)tYt/,N 4t

5(4 ) &\i\l q5s i!i.$

e- i-iJli.Jl .i" ,JSll

.,-l l-,il...,1:iliJl .1.:rlll

d,H$J*ll .riulii.. tj]l

. (40) : ,t..tt OlJtill d
dF dr ,/ i;3 gr;u. r

C-!Yl Lr r?t aDi
. (41) transferase

JiiJl 6;FYt\B oJt

tstii J r,U! ,-in. Jl
J J. *'JJ.

cl4 Ll*I ulJiil

.d;+ll *f .rdb
B ,F"-rytt tSA

1s_n,g $i g:u gEi_1l

r ulJj.I\J!,3.-"...J!

*:c B or+-9_,rlJl q5-rll

Jr )$.+lrsli+j ij{ts

A i*i,nJJ-+Jl n-rSjJlJ

+!*ll $ltll L-li3*ll

J.lt 4LlJl cri.sl l-S

r i.lSll ,',.erjl ,c.1* .-.i
I

lKll ..1jrll 6 n* os

diLSllJ ,,,..1rj1 irlsl- I

urr d ,( 44),-:ti-;

ul_,,:i!l-l JlJrYt+

,5rsj*ll SJI elq

C* i-.;A;-Jl i.cJ*+-

,:rJsll i;.,,;Jlr

B .-ii.,Jl uS Jl
*.J-'

transferase

lr*lJit U. .JJ--i^Jl

C* ;,/4-Jt a.cJ.+-

6 -r_f_!s eyt

CoA reductase

il.lJl oi Lip

. sl*Yl

; 4Jsl- lO$rlt*
.+l-,,1l11:J^tJl ori

ch. L1*Jl gl_fiJl

rlc .9r-Kiill ujsll
( 5,4Jr\ll) sJlll

, , lli...rll . _jr:. Jl
v *. JJ.

,j."Sj)q ilr-1."-ll
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arJsl ls+ - plJ ryJ &Yl -.,stt gtit

oJr$J sJil &*6-rt, Jsllg jJsslsll (:LJi.d 
9.e Ll. ljl+ll ,:,1+ .r,+l l,$. 4lJ"af.$ i.j.i. , JJCI c,l#-rllt irLUt| .,*lrJl *:[: :(l) &+

.F-Jl rlq Lf.aell 61.,;lill JJSI d".. ss lit3Jl &.LtJ (,ja.rll OI.uJl d$J*:qtJSJ iilSl sJe craJl OSr-l+I dJJrddl" JSJ tsll
Ot "sJlJl+ 

&J.isil

(0.05) 4rl" l,J-l g;Jlp{ $c a:l- r-i-rs .lir;.; or3 !lr.t iiU^tt -i:-nll

s+.trill LilFYl +&rJl J ')el 6:rill -,l*li

OfuJJ rlr.x*.1.$

iAf$ irllJ sjlJl
(rU.tr.,|)

iJFgJ. I .lrJiL{lJS

i4Btt eltr sndt

bY.Jr. cJ.)

iglt69.rll

fr*1oo/riL)

,b.xi-*lJslt

slslt

(-r{,b.+)

jlrJSJ|

+)
(..iud,r

c$.lr.ll

f
0.04!2.61

gh

0.07r0.69

a

1 8.231354.3 I
6

0.12!2.94

de

0.46!5.66
6-J+-) s+$ll $-lll J,-lt+ lLL- i4l- OlJii

(c i'^J-

fg

0.1212.89

b

0.02r0.35

cd

38.541583.33

gh

0.tt!3.22
i

0.91r14.48
gro d. iS-rJi.I -2SJ! clq Ll* 6l-2s

( C* i+U- i J4-. )lLl*
d

0.09*2.01

fg

0.0310.63

a

13.72t370.55

de

0.13r2.18

bc

0.5314.93
ot-:-3 (10) &L^n)l + S-Jl cl.rr L.l* OlJii

egt'lf

0.03r1.76

def

0.03r0.56

b

I 5.371496.86

cde

0.2!t.99
bcd

0.3115.03
,.r+i_r_!l ,=*1-il+-,f-J elq rJ* OlJii

(dg+ 15.75) r-,1t I .,lLil uFli:*ll
a

0. I 8t1.1 8

fC

0.0510.63

b

38.12!469.13

ab

0.t3tl.84
e

0.0715.75
(+. .l.,;r..ll sU$+-,f-ll rll L.t* Jl-rii

FS.$ 5.9) .,!-ll .,ru u-l.r---$

cd

0.1211.85

cde

0.03r0.52

cd

32.2t610.48

cd

0.lrl.9
oE

0A2!7.44
A s-jn,rlf ,:Kl+rs-ll elaLl*61_2ii

$jul L-]i:JI #r-!l ul-Jll u. drF-LI

Fgp.t. l0.l).r-,$r

h

0.25t3.65

a

0.12r0.28 20 08!771.69

i
0.2r3.89

h

0.48r8.75
B s:!rJ+ll '!<!l +Js-ll el+ i+L- ol-.,;s

,,ltJl u-lil*!l #-r!t +-l-rI u. Jr"&I
(#+ 4'3) :-}'rl

a

0.12!1.14

h

0.0210.75

b

28 66!483.33

a

0.14r1.43

i
0.34r15.01

A ,r+J-,11ll .,(ll +JS-ll el.r i;L- gl-23

,,lUl unl.3*ll q#"r-r+ll ul-,lll gn j3*-Lll

(dS+4.09) slrll
o6

0.27!3.25

b

0.0210.32

b

l9 911500.68

h

0.38r3.49

cde

0.44!5.2'.t
B \riilrJ+ll ','<!l +-s-ll clq L.t* gl-.!i

€rt.!l r-li:-.il ,,rs.:!J .,-l-,,!l ,.p j *il!
(rtg.n 1.5) sl;.Il
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'4JSt 1e4 _ i*t,Lyt t j"tt &J

oJ^$J cll! &J{t+lJSllJ jJfu'l3l cf{i- d lrljl+l ,:,lr,i J'JiJ rn l!*&lt i*+rvl cf+sltr i++.Lxll *l!ll Jiij :(s) Jr+

€J..sh ,=,Jsl i;Jr.tl Of.r$ -rti rJ...,i iir,sl &Ltr sar! OriJJix dJJirqlJsJ lillsll ,rJ" ,,,,..rrl Odyrtl d.u.*Jl t$l
4,.r.. Ju{l! fr..sJrJ+ iJ.l-31

(0.05) i.l. t r,l ., ji- $c aeri- 6J rFr !re.c iihiJl ci.151l

-l,iill eil sill J .).cl aiill r.I

jsJ8ll

(jrdr.+)
irtil djrlll

(3r-roordt )

d$:-jCi
#,I

bru.ry+)

&Jc:*4Js

gA$ a&*l
i^Uilt i,1.,
(ildr. eL)

rJr.n:-fus

s,l!! Or:JJilt

iir3, slte

furl,L. s] )

esl-tl. I .,:lJl
(c

,.1rsfr.uu- ial ;rro

""i.,,*,
de

0. t216.3630.44t343.61

acdef

0.02i0.70

ab

0.1r2.49

(Y"os) ;*rr""r 
l+.srr* 

.r.u-

i; )- 6ltr!-) lii -JJl .u
( c' ,,,*Lr, ..,sr

,1J,!

c.

c
0.31110.7729 .23!522.34

c d

0.05i3.290.0812.94

c

0 02+0.55

(o/o0.5) ;,?,.rJ+.i lr*r-* ^uu- o'r"

-'J'r ( l0) eCr+rr + ..,!r .L t.
rs{..1r.

ab

o.22!2.4'l

bc

0.5115.l7
f

0.01i0.89 1.tl!376.54
aab

0.22x2.23

(%0.5) 4+r>*:r [*rr* 
l'u- ,:,r"

il,..,J .=-r.jl + elr rt c-
(?igil. 15.75) rLur ,rr-n , -li!-.n

abc

0.04!2.16

b

0.0814.60
def

0.0410.79

ab

0.05t2.49

%0.5) ;-.+.,J+.i 
],,^s. 

r-r-

v+rllr !-ril + -JJl
(r,n+ 5.9) e+J e,Lrr . €li.:^{.ll

(

,L e.

bc

0.14r4.8121.671393.01

abc

0.0812.6

def

0. I r0.81
ab

0.13r2.39

(%0.5) ;E+1)rt I
A \r+r,I t s + e.!l ,LF

(r.g+ 10 ) rJur ;LJ

*. lJl d. J-1.-r.ll

abc

o.t2!2.66

de

0.01!6.22
cd

8.71t555.22
ab

0.t9t2.46

f
0.86r',7.',?5 B virr]lllr \(]tr + --rJ ,r. a.

iJ-li:*Il eri. rJ .,-t_.!l e. J_,-iJl

(r9;l a.f ) r_.1uJ 

"rut

F,(%0.5) ui+rJ+Cl !r+ il.u- utJS
0.14!4.240.01i0.38

de

3.841617.28

d

0.09!3.96

(%0.5) ic+r-,r#t l

A e+,-r-,,J. 
| :i-r

..^ll1 U,j.:.Jl

(ds+,

+J-u+eL.jJ,t
p+!J.!Jl,ut.
*r} o. Jr-ill

1.09) ,rrul

0.6tr2.39
a g

t.42rt) .7 4

a

t5 .53t384.7'1

a

0.0612.1 0.21r1.06

bcd

0.02!5.74
d

0.0713.54

ab

0.07i0.44

ab

12.351426.290.0613.23

c
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abc

o.t2!2.'71

a

15.531403.28

cdef

0.05r0.76

*l-r g+ i.I"L- gl-21

Jl + uJ*r,ll ,t c-
+ IJI u..JJ,-iJ

),;rr-x;ul

(%0.5) ;g11;o!t
B !F. Jlll gsJ

-Ii'L-.! -!i. uI
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Effect of aqueous extract ofPisum sativum seeds and their isolated proteinous
compounds in normal and experimentally , induce*diabetic and oxidative stress

. (part II)
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Abstract
The effects of cold, boiled aqueous exmacts, non proteinous extracts, proteinous precipitate obtained by acetone

precipitation, and isolated proteinous compounds from gel filtration, were studied in normal, diabetic male mice,

expoied to oxidative stress induced by hydrogen peroxide. The extracts were administrated intraperitoneally and their

effects were compared with insulin. After one week of treatrnent the results indicated that the crude, proteinous

precipitated, non-proteinous cold and boiled aqueous extracts at the doses of 750, 500, 15.75, 5.9,730,494 mgl Kg
body weight respectively caused a significant decrease in serum glucose, total cholesterol and low density lipoprotein

cholesterol (LDL-C) levels, while a significant increase in serum high density lipoprotein cholesterol (HDL-C) level

and a significant decrease when treated with crude aqueous extract and cold, boiled proteinous precipitate in serum total

lipids in diabetic and exposed oxidative stress male mice, at the same time no significant changes in the level of total

lipids in normal mice was found. Among the isolated proteinous compounds from gel filtration, the proteinous

compound A which was isolated from boiled precipitate at the dose 4.09 mg/ Kg of body weight showed a decreasing

effect in serum total cholesterol, total lipirls, LDL-C levels in diabetic and mice exposed to oxidative stress. Compound

B from the same precipitate at a dose l.-5 mgiKg body weight showed a decreasing effect in serum glucose and total

lipids levels in diabetic mice and exposed oxidative stress.

It was concluded that the crude aqueous extract, cold, boiled proteinous precipitate and boiled proteinous compound B
have glucose- lowering effect in normal, diabetic and oxidative stress - exposed mice .
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