[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

P
SZ
v\ VYAR (sl 5 las /Y oo 1) JLo ool lodgs slotngs

Solw b Bl 9 55yglS pole oSl
o Sy sleedagly

Slazsil 3 s 9 o8 Ll 50 BV G (o SleaS 329 52 Jg pmalS Alisio Zolan 53U

v Yoo T . Yo
DR O S 9 3 SRS L @‘M v £

ouuS>

2 &Y g el Sl leSRy » JorelS At goban o p adllae (ol ) Bua
Sob ookl b Al g ol z58 oy 5l s slddises 0 slezdl 5l ey 9 8 Lyl
D sles ay sy Sl g bslie ¥ ar ) o @y G 00538, b s sl (S
Bl O3l ,Bu 65y 9 0 0ad 35, o b s e o il ol bl o5 (il 4z
(2liS o9, Ve }\w.wé)la@@uajl)ajjlwswa.s,:éo\/QM@
MWls' )b B o GialosT ol s qusy S ke 5 00y iyl Gioyd wSTsls 00 sl (S
aS ol Hlas mls .cé )T Oyae S5 g JypedS o0 A 98 F Folan Juls Les VL Solas
Lol ((P<+/+0 ) 090 jlo sixn Slozl 5l g g JB p ool Sy g Slo 0iy duoy0 0 g8 il
dops ooVl (PPI0) s pd (Sidsbiee sl Shy p Gl e i
@ JorelS wopn ¥ zhe o ol (S35l58 )50 ylmal Glie (S 5 S5 g Sle ous;
F 5l eolatnl wlezs!l 5l s 5 b8 Ll jo YIS 298 oyl (5,100 jolaie 4 ol ol Ael Cows
B9 (oo Sty S 00LS (325, 40 JgpeddS 20y

YIS 298 (g yudS o sleS g 1 goalS s o519

OS5 onsl qolie 5 (655l pole olSils ) wli IS ars gl ails )
QL?; ;:....Ja &L;a 9 6})5“ P5‘1'° oKislo )L.M.AL) -y
s w38 alg oDl ol3T ol8sls | olics )15 aisgel ils Y


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

vy Slozl 5l gy 9 S5 Ll 50 3V @68 (oo SS9 2 Jg el Bliee plan 30

2l Se 83 g A 3585 09, 5 90 4
A JoredS (10) Wigd (oo (00 el
5 Oty 3 dedi oS Sladlne lgae
Slazsl (slp |y (FauS cblin 36 o yiien
adlol 4 g 5k 4y wiils ol laliny ow
O d S 0 e 5500 Sl 5 0958
Aol U (VY) LS 5 0,00 (YY) 5,00
Sleslaiwl a s aols olpiny Slados
2l 5 @93 prwl Cbli> Sz Jo S
S Jy S ol (55,0 Sllg>

L ol 0jaiee a5 Sl OS5 000 L
50,5 j50e Jobw sl 5l 5 090 o Wil O
L g 00,5 oo (Jobos 5l O (23500
8 e ;5T L 9 LdeSdge SLe
510) palS | T szl adaii 4 08
ol 0950 2 sbaysh JoSas 515 (08
Sl sl oaas Jole &5 w8 0 659l
(V0 L9 (o C—mo p el ol
89 Stialeil (b (V) oK 5 g,aills
Pl Sldshe S5 5 @b (e sl
o3 D (g3l 5 ea S 5B, o,
o5 050,S la woys PN (g el
hess el Sb lo (Shs YL O)
Lo a5 9,51 Caway JpmddS 00,0 ¥ o )0
OLhSen g Lidge lawgs odel Cowss o
Splse (OF) OhSen 5 —il39,8 9 (V+)
dy JoymadS ao o A ol cdale a5 clils
205 oleindn @95 ol Slozsl sl
s «GReei ol el ) Bas ol ply
9 el el 2 JgpulS Cilizes gslan 36
Stz Jor—alS 3l Sl o 8L

dodo

3 o s A (e giae o dls

0351 5> Lpgmas an hikusS S5 Lol
0)le iulidl an g axils £48 (b)) 5 gl
S g ploolp edal )3 @ pd (e g
S e S (o leler 5 (S
(Ey—an geili | digy oolaiwl 43y L(VA)
5 lbe 9o pl il 0 S (G
Sl sl Cusgue Lol cwl dazin
S ez ge imbe Syge 4 il 0250
N Sl 00y el Szl (5 4
o omly lales )0 gl ()10
5 Slo oy (RalS ((Sa39ls8 50 Sleaslmial
i) rme )3 (V) 895 (o0 ()90 alS
oyl 45 00ls Lt (8) S 5 gil,S
shls Gl slales 0 0ol 5,l00S o
Sl )0 Wivg: o3l sl p sl (559, R
Do gl badd o i (53, (e ;S p !
Csdge plpli asle (oo 00y (2LSsS
i 63Lj o il St iy (5 g5
olin sUb 00 S 55, x5 gl
S D yg—o 4 pym—l (VY) 0)l0 Sy
oy Sy oaisS ciblne oS 5
ador | i sl y5iS6 oS 05 o Slis
L o) SS9 i 3985 wllows
R R S O
cdadlos 5l cnl s (F) 098 (o 555,12
ool | ol =5 sl 2 o S
@lod 5 (Soid sle A5 oS 09h (o0
) @lsd o g obeasl el oy 5l (S20
L ouisS cdadlone Ygono (YO) aas als



http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

\Al

O 9 00 e Lozrgd il (625 o ]
bl J3 bog S el (Sedly ale
Culy 0y dxie 5l 5l g anasl CilS )
Sl b s Wy S lem 0o,
sy 2y V0 B Ve iShas ] s
splb CeasS 5 K, eleln (b))
<, Dyge odd 5l syl sla aiges
lo Lgai o625 sl 595 12 50 () J992)
g Lol (05 b hnd (05 S5, 4ol
oS wad DD Y YL ge oS> b
sl o0 o0ls b ] g Ll eg

' Jgo)

IWAR limsls 5 oo 1) 0,bet T Jsl Jlo (ol st (sleimgty
SIS Sl oS 33, 4 (599
g obel 5l ey 9 3 3V @53

oy 25 &

gy g olge
plo pole wlabos olSius! jo Gudow
s pole 05,5 Sigdnsd oKileil
S b e g 55)9liS pole olSiils
Flcd,sS Oyee VWWAA Lo 5ol Jad jo
FOEY 5 a e F LY 3V o8 Lol
ooliziul b (g ,65 pypl 3 ool 55l
Gy 23,5 & S SIl Sed olfis )

sid e 55 6V ) Tgjgke sl Slatss cbals el
fio-5 Ll .5 o
¥/0-¥/0 s ¥
YI0-Y/0 s oo)S ¥
V-Y/0 G ¥
<Y < \
oS L e (si!b o33)

V) lg355Le sl (290 &8 > (g0 Ll =Y Jgo

T e Sl
wBl oo JUb ljgile pnl iy LAY @y (L (750 2S5 > ey k> 0
il oo Jld o sledal STV -AD S50 (598 oS > e ¥
2l oo JUb o sladsb SIITO-F o g oLl (2 ge S > s Lo ¥
CGxd Sy g o) Se Sledsh ST =T o0 092 2o &S > Lo Y
as oo ol s &S > L) ale @3Dle lgjeile pol 517Y - g0 s L \
Bl (oo 2S5 g Wlygile sl plos 0350

oS 5 (V) 0,8 WLl s 5 ouisS (3.3,

JormadS 0590 10 2 0 e S 00iS (3.8,
s alie cmlesl sbajleas ples sl

)lSJ Q‘*’f oSS d"ﬁ) s‘-‘).‘>‘ Y Jsd.‘>)

3 SN L oad a8 5 s sle aigal
Al bgle ol 5 sile ax o YV gles
el Gglme Cond T4l aigel

@ el F ) Gl @ Ced 2 g 008


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

ve Slomil 5l 9 J3 Ll 0 §V1o @98 (o SS9 2 Jg S il polaw 36

g ul.cﬂ

w5 03y 37 4 olejl nl o ead aid s

O ) g o sl a0 S5 535 35 lp soleaxl o oS 33, SlS 5 -V Jgoxr

(555 3o oo ¥ 5 i S 1) 28 G, e

olge

\VidN1

(155 Slagival Juto (nS'g,008 3 )
(55 S5 -Y
(05 6l amsne Sy sl ¥
Gd (o) g0 055 00,5 -F
(tsl.Lch O olg) e o0
(P )5 sheo) pmmrlogiy sl -
b lais ST-V

iy ()b o ol F sl a0 YV
oS Jolis (Gl Sy (2Ll wad
Gral Sy b S ie g odi) eyl wo e
A ol pll oSy S o)leds g Joke
s Tyigiloppms] Sy oy e jslaie
$9) Sislnid pro o)k G g ol o,lab
9y o D iy 0dd 05 oy Sl Y
sob 4 b el U ool ools S LY
5 eitens onlie b anly 5 5155,
S shils slgygile el sledole (o )les
B3 ol 0 eddgy Gl i
Slasi F+ X olaiS)5 b (6,95 oSy Se
5 hibed prpl S Sl 5 S e ol
Sy Glp b el S e el oo
So booad 38, el oyl Sy sl
Sl om g baliee (039,55 - el ST 0 pkab
P L oas oY gy, gl oS amss ¥
08 Sleoyl D9l SiS e gl
Ao e S ST, Gl el 5 005
b osSwg S s Gl 4o g ol 4§

Ay 0, Loy

VEVeVA #55 Fel Y 5 Y LAPAY . fe ek

Ag # ¥ JopdS alizee v aw

A 00 5 A oy eaisS (3.8, 0 do o
L oolyer oolaiwl 5)50 oy odiS (5.8,
Sibe B3, o a5 (b o (e o dige
A e 4z YV il o plem o
o b ol DS U was (5,10
SR Jldy )0 o diged (o il axilas
YUY oo o de o] gles B asass ool
b rals sl 8 L;’;..'L.; a0 0 4 celw
Oty 3l g 00l 323, sl gl 5l oo
g ol byl o5 cile ax 0 0 gles a
2 i e 0 Slinl ey cis
lso 3955 31 65 sl (sl Ll (slol 5 wind
O B0 Sgdume S Ly b Lo
gl 3l )Bu 65y » el ol Slnb
lozil 51 o ol dezmie 42 B0 YV Do 4y
sl b @Lo il gl s ilS @ Ligls
o Jae ol il 4 -VAf
595 V03l om e el ol Sl
sboo jo ol L35l e 5 2, b ol


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

Yo

W Jeols S oy Al o
2oy JspelS 8t (P<e/e0)
o olexil 5l L8 S e sl el
OSlee g )l0 (S G e S 0aS (58
5o slezal 5l L3 S e slo gyl do o
o0 A g7 ¥ pshan 50 5 eaisS (&3,
s FVFEVVY VeV VY o5 ay gl
Lol oSl awslio aiog £VVEV/V)
iy a5 0l lis (STls gl 5l eolaiul
aoy Foxhe o0 Sie gyl aspe
2 S e ol 0oy (S g ¢ Jg S
s Jols JydS aops A s
IS = R SRS
Cill 052y (gl Sre WS Jg S
Lo gl Sy (Y )
o5 ol az 0 0 slo b gile o
Srdydol Gl g &S > g Cullad als
29> 5 ATP (YY) sl iy 4 Lié
Cllew 5 28I 5 el | oaseyind
@ JoyuedS 5l ol il (VF) cuolesl oo slis
O pd 3585 0aisS cdible sole S g
Sygo 4 b aS 0l oo oolaul Jolo Jolo
oL Bl az o Ve los jo gl >y S
Sl a0 0 gles o gl al>pe 9o L
L YY) 0gd (o0 00538 0uisS 3.8, a4 ol 5
(TA) JouSlo 5 pge¥le SLO)IS & azg
Vo los )3 JormadS 39581 Woged (b &5
Sy yob 4 g e o5 (Hlo a0
g (o0 00p I 4 g (e slexdl o
Syge deialejl ol p0 JgpmedS (50938
@Az b S ad ey IS0 Gl Al S

Canilys 0oy B 5l YL zghans o ols gl

VAR (Ll 5 ol /) o )les /sl Jlo (ool ladss slesingsn
O (00) was Bl FoX Ls‘l*j)f
G’Lo..:;-L.u sl g lal e 4=
S a0 led Ll palis djsile !
Sop e SOl e Blb (p alls
odpa gl o5 0 Iz pgjs ST xembo el
e Ls‘)'.’ (VY’) O LSQ“")LW o).la§ 9
(o oy 5 S il weys ol
slazeil 5l o Sle 0diy 9 S o0 Ao 0 s
STL R OWIRUE X St S ER D 1 5 R WE- I
o ¥ L ol SLlS b LB o aales]
L oioleyl sle sols cé)8 g 1,554
Sad U1 SAS Ll 580 65 5l solau
Uinleyl A e o 5l ol sla sols (YR)
Ol 5 28,5 18 Gubls w390
oSSl gl asals s g0l Lol sols
Goyn Jdo 4 wal awlie (P</-0)
aidbe y cans 5 Gialesl cpl 5o b ools og
Jloy aiss shlo b ools e g ol oolazul

s oolaw! gl gl b 5l Wiy

S S Smie g oudy oyl duoys -l
Slozxsl
3 o) eyl Boyd n JoyeddS 55U
oads ools las Vv S o slesl 5l L8 aalS
S PRV S UOw) BN WS UL ¥ DOV
57 ¥ sk 50 i 0aiS &3, 50 olexxl
NAEV/A Sy A oS a0 A
awslie o Ve EV/A 4 VYEVA
olis oSSls ygesl 5l eoliiwl L o nSiles
T daw 10 00y pyrl ooy yiion a5 ol

0X) oyl Qo) (S g Jo S wo o


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

v ol o 5 3 Ll 5o GV €58 o s 2 palf s sl 535

@S &5 g fge prl S5 g (Sl o
5 Sl e GBS L e ol
aisly las Ll ety calae (VY) ,2lew
Soetet o JopealS oy Foodile oS
P S Js g el Sle oy 5 S0
Sxx 0 (Ghagh ) 09d (oo olexd
5 Sile G5 Slp OF) G958 9 5l
¥ il ) eslitul (zsh gs8 oyl oozl
S 25 69, el L B3 ) JgpmeadS oy
ange cdhile plpe 4 gl Sloewss g

l9395le sl (Sl 0ij 9 S (S ]
JoyudS 509580 5wl asisls slezdil 51 L8
Oige i Jols jelate ar slesul 51 L3
Slye 5o JopedS YL zobaw 85
Wsle 5 058 (o0 sk Comgonne o
WS ) Jg S YL clale Jo 508
JoreddS a5 sa5 ploj e a4y azgi L Ll
SV ok 5g lgjgilepmnl b eles o
Jobo a4 coml o Cdlel Jo el
Sl sl Sy el 5 gjsile !
2ol e el ol ply s 1g5gle penl
Sgue 0 0aS 58, s>l o b ocwls

MG TIRWI

Slazsil 51 L el S yo0 ds 0

- b
£l D
AR
Yo

¥ 4 A

Jg S 2250

Sle odij a0

slezsil 51 L el (gilo 00i; oy
a
Ao b b
s |
£
AR
¥ 4 A
JgyedS 2250

U8 il S 25 w0 (e Sa =Y S
S lasliwl glas + slesl

aoys ¥ b ) O £AV L (So5slsd 00
ye—am (Y o ¥ i) del Gy Jg el
A5 (oo S 0 ST 58) )0 g yelS
9 5998590 sl bl rals e
Lol 03,5 (golooanil S5 (Lo ) ]
JURPS N ERERES RO

9 gs'l—’))‘ 05_'>d ) usL.aﬁ 4 0‘9—? —

TS el (Slo oy wo s uSike =) JSCS
5 Jastin! gllas £ sloxxl

9 SPedree lesylmal woy —o
Slozmil 31 o3 (b o e
Syl oo ys o JgelS )"‘"l—’
59 3ozl 5l 8 (ol p el 5 (05509250
(P> [0 0) 055 )10 Sre e i 0aiiS 3.8,
Sl el 5l eslaiwl b o pnSileo duslie
L o oyl oy oy i 4S5 ol lis
Gl 1S 5 AP/ VLAY


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

\a4

O e ot 4o 5l g ol CoinSep ]
reite Jalge Ldlato g ol b)) o
Ll el G39d5850 (o 5o 0L
gl o )35 aliBee o 81 Lawgy ol
JormelS dy (oo L85 ezman ()
g obl axils (1 pgje,ST ool yiden
o=l o as aes sy ol ol slemw]

85558 gyt 0590 Siales]

VAR (bl 5 ke 1) oybots /sl Sl ools s sletmgy
A ‘_r'o 40 aS ol S @l_e‘;)bwb
ol Uas Jlais! g ool olow! 0,ns
@l oW 5l (S s (e
5 09— 25— 19355l il (55558 )50
PRCEC e S UV R 7 JPR W
Ui 1) olioles] O gl A las
3 S oyl (559198 )90 05l (e
by sl (s Gz Wit sla)eS

b sl o0

slezsl 51 8 srnds gyl wo 0
Yoo
w | 2 a a
q.
AD
A

¥ 5 A

JgredS 250

1 U5 e o 205 i ¥ IS5
o Jaitiw! glas £ slaxl

Ao, A s (0 003 ] o0 () eS
Omad (P 0) ol Jols g medS
o S e prl w0ys 5 JgpeedS 256
Sl ool ooy lid £ loges Ho slesdl
Slazel 51y S e el do 0 .Sl
Ag?c\ccp)ow;om&é))o
TVOF EVFP Sy a4 JopmadS aoyo
dwslio o AYTE £V/FF o VWAA £V/EF
olas oSSl ygesl 5l eolaiwl L o 1 SKiles
¥ daw 10 0 ool wo o oy pliog a5 olo

slezsl 51 8 p sl Sl lmials as o

a a
| I [
! ] ‘ ‘ !

¥ 5 A

Jgyaads oo

P EITIHRWIRS

B i T T > N
;

31 el eyl oy (5 Sike =Y IS5
5 st gllas £ sl

Slham Sy g odd) gyl w0y -
Sloxs!
5 0055 el 30y3 gyl S
US| W K A A S L VRSO P
5o olazal 3l am 0ady gl wo s Kl
o3 A g 7 ol ;o G oS (38,
VAEV/OF YEIFFENDE sy @ JgpmadS
L b Sl awslae g VE/YYEVOP o
O pion a5 ol lis oSSl el 5l eola]

(JyyudS 00,0 § v (0 003 p oyl do 0


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

VA slol ) o 5 5 Ll 5o 31 55 (o sl 5 gl il s il

JSis 658 Glo e b g oS (o0 cdadlna
Sldols 8)lg e s 4 s c00ls uSdeS
b JopaedS Fgus 51 (YO 5 YY) 0,5 (o
b Foko Gy Al el 90 4 @ 9955
chale a5 (YO 4 VY 7)) ail ails Wl oo
wlwuow&a))a Js)—wﬁg’%
9y diedgw SIS g Coonn Byl 5l g
S sl g_;)-’9 2 JdoalS an Vso
OIS g g slid (633500 Dl gl
le.w oS! » .A.:‘a.’ ) A...M u‘).:‘ > og)LC
Ol sles e SIS sl
5 Wig pddeds (Wl L g aily a
Dol pae caw ATP Gpae ol
9 (VF) 09 (65, Bpan (ioli8l g S5l
L JormadS YL Tk S5 !l
oda] Cwds o4 axg bojle oo 0g00m
JoyudS 00,0 ¥ g9l Lo c iz ol 0
om y Sleodiy g Sy sy (YL
Joe Jles cpl yo g 0l lis 095 5l olesdl
5 48,5 O ygo e JoedS Lol el
Lol el azily Ko slo,les L aslas
SIS @ axe b JomedsS clale o5l
[UPORIN DS R S U I R 198
9 Jobo Congome o (JopedS os
S5 gl b g aisd (5ol JLad 2ol
ol yo slazeil 51 o Tg33le ol Slo 0033 4

Vs mE b Loleyl ol s .l oo

o) pl 023 (p%eS g JgpendS o)y
el sty JomeS oy A maw o
slazil by aSl 4 axg L (P<+/+0)
S5 pemen pyl (ol sla el ogd
355 o A U ces ol Siglstiee
@loml e So 1 eslannl lple
5 05 el |y oyl 5 25 5 Ly oS el
oealS 1) slezdl 5l iU sl ol i
ookl Cyz jo oo A5 Wlg o
ooilS clibtlme o jiege JspeslS (1Y)
5 55 (YY) sl oy e olazsil (sl
ilie gl ouisS clible (YY) o) San
3985 5 59,5 9 Jnwibion (JoralS Gox
IR emin 990 gB S el 655 2,
Som ly posl Syo0 a0 (p e g ol
Sy Jg S Sol> 00iiS 33, 50 oloxx]
YL ndy d58 Sl S ais ]
ot 201y (Jobe gye ST L g axsls
09 T sl byl JSis el o
ST e NN
ol & Wgm Wb Jeily 4 JgpndS

chle @i o &5 0gd (0 by
sl g amsly Lioldl onds ofT gle s 2SI
S by ool 53t 4 o sle e S
& slaysh (YO 5 YY) Wl (oo 20lS o
i Ll osgy )0 o Jobe sl Szs8
(2liSSy g slexil pliin ;0 S5 fo o)bgo
g oo Jsbo sl s ST 350 51
Jober eJgpaadS (V) w2l 23w b sl
Sh Bl Jolome SIST Jlie yo 1) o
oS B, Sad o sliml g S il

1- Glycocayx


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

va

Cawds Jg S aoy0 ¥V (gol> 00 (3.3,
5 (V) (yend 5 soisms Gimod 5 2l
Aoy B chale as (V) oo g g 0slidls
b plae cpl BYo a5 0g allre canuils
55 00,) e slpalale 4 cunl Sew
Loy il 38, e slo cei b ¢ 0

WA Gl 5l /Y oyle /5l Jlor (als Sladss slotimg’y
() G 5 el s (0)
s Bl s () b g s, () Slele
clle U cob Sele (V) K
Pl Sbozsl sl Jg S oy ¥ ol
Nogad (yme dge chle lgie a1y 768
cble a5 (V) Gl 5 5al55,8 mli b &S
Pl S5 Sy 2 ) JopadS wo)o A
5 Yy il cslie (g5l 748

B S g e ) o

S8 do )

Slozl 1 s S oo pyul o yo

' a
. b
. c
s I3 A

JgyedS 2050

Slazl 51 s sl Silo 0055 2oy

€.
a
2 A b
. :
§ .
'J:h N [
. T
¥ 7 A

JgrdS 20

3 om el S5 aeys Sl PSS
o Jaitiw! glas £ slasl

pac (P</+0) sl Cands JgpmadS suo )0
Oloy ;o oS 38, ;0 JypeedS el
Sla,lual ol o slezsl il
Jodo 4 &5 Wed oo il (Saels8)9e
sy lois| wies Jolo slae 4 olo,

5 293551 Coeled 5l iy g pedS
c)l"j"‘ 9,90 g}“"L")T B as Q)b f)-w-u‘ Lie

3 om ol (Slo 053000 (Kilee -0 S5
.)JJ.SL‘;...J sla>+ Slasl

9 i slesleal sy -0
Slozuil 1 ary (a0 yons!
Slylmal woys n JopmedS 56
Slezsl 5l (srmb el 9 (So3e)98)90
Ol A g VIS jo o 5 0aisS 3.8, o
Ol el b le 1 SSlee aslie .ol ools
5«5’%?*"9?)?“" Ao,y s S ol ol

Voraw 0 (Soielsdyee lmial (S


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

A Sloamil 3l (g 5 Jo3 Ll 50 GY1S 98 (o STy 2 J9 el AliSs polaw 23U

o 9 3l Ble Jow J3lo Ol 09y
Ol a5 Wdged )15 5 wop S
zobw plod 53 lgsgileyenl pgj9,ST Cuelos
sl oo clable 4 Cad JgpendS
5 g RRgh Al nooe YL K
JoralS 2o 0 O 5l solaswl (YY) (oo oo
Glo oyl 5 (299,51 (slo ol Wils o
OHlSen g ol )8 ans palS 1) b &
by b el 2oy YL (OVY)
JoymelS 9030V o ;5 1y Jloyi 939,51
=l b oy cpl fdo as wis gl canny
S5 g a wlg e ol bl
gt (she b JgpelS (6,5,

A3l bgrye (2l o9 g gy o)

@S b o palS 0925 i o)
u‘:'.u”l.eﬂ RS YW ) ‘gﬁﬁ,l
2 JolS it zohe 4
Bl (6l e U el Sl sl
20 Sl Ol @ e py8 Gl Ll
2 JopedS @l Fahaw 050 ,5 cvnliv
o ka8 wiile oo (S3elsd oe slenlmal
o g My 03,55 G o (cemdlgiw
5 omb gshe s Js el 63t L
Ssb 5l Jel Glelmel (Jg S
Al odslie (eSS Jade 4 soledl
el (V) ohbes 5 Lidse
okl Jormd)  solozl Glo saisS
sl clle o 1) (Jpailyn 5 Josol5
gP o sl Gy 1) (G Y B )

b el o)

Slazsl 51 s rande oyl ds 0
ay
v/ | a a
a
ay |
UV /0
)
a-/0
ﬂ. 7 T T
¥ 4 A
JgyaadS 2050

3o sl sl p el oo (5 Sile A S
5 sl gllas £ slazl

Ao ¥ mho,o s, 0 VARV L S o

U_"“ 4_>L’ — A\ A‘i S 1.)._3 Jﬁﬁ ”lf
5 Sle 00y 2ol = JomedS (g
L aS gob au aily suie 00 S oo
G ] JlaBe 1 JgpuedS s alS

&lal ws o

Slazsl 5l Gy sl gl (g il a0y

\.

a a @
A
7
¥
Y

¥ 2 A

JgrdS 20,0

S o ol Slae bl o po 5 Sile -V S0
5 st (gllas + olesx

Sy g (Floowij 2Lk a0 -
St JpylS il sl il
Ve Sl s 5 5 e e bl
L o 00y sl ooty 5 b ools i
R IRV TR ATIP IR A VAR IE TATA


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

A

Los> gz )0 g5 00505 Sbul pynl 5,50k
0393 Linl | (age (it (Johoo (39,0

VWAL Gleasl 5 ke 1Y oylets [ gl Jlo ool ladss sletngsy
30 JoyedS 00 )0 F 092500 ,5 0 00938
Aj?cjb‘“l}wl—aﬁ)ow).’oudﬁé)

£yl Sy oLl do e 1Sl -V IS
5 Jaitial sllas

S5 5 Sle oy 2Lk e o9 YL -
s9bie d g JormodS 05w )5 g el
015 (oo YIS 9B el e 510 (5 IS
Cgz |y JoymadS a0 )0 ¥ ol 5l oolazul

Dged iy el 55l B3,

Lozl 51 oyl 55 5k oy . bl om el Gl oy Sl o)
f- 2

a 2
- T v b
3 1 b > c
= o y. |
_':13; AR c Y
\:’} V. 3 Ve

)
¥ 12 A ¥ 2 A
JoralS 000 Joreels 20y

£ pyel Slo 0asy Sbsk as,ye (Sl -1 S
3 st las

5 JYo 4 axgi L

P9 a2 )0 b Jg peedS 0l jlony atje -
YL
ol ) ol oasS 3.8,

o Slo o) 9 S 20 o3 Sgup g Lad> -
slezdl 5l


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

AY bzl 5l 5 B Laulyd o GV 58 (e SleeFTs » JgrelS liSee shans 36

&b

1. Anel, L., P. De Paz, M. Alvares, C.A. Chamorro, J.C. Boixo and A. Manso. 2003.
Field and in vitro assay of three methods for freezing ram semen .Theriogenology.
60: 1293-308.

2. Baily, JF., JF. Bilodeau and N. Cormier. 2000. Semen cryopreservation in domestic
animals. Andrology. 21: 1-7.

3. Biswas, D.F., Y. Bari, M. Shamsuddin and M.M. Rahman. 2002. Determination of
Glycerol percentages for preserving the black Bengal buck (capra hircus)
spermatozoa for long time. Pakistan Journal of Biology Science. 5: 715-718.

4. Bleshois, E., |. Grasseau and F. Seigneurin. 2005. Membrane fluidity and the ability
of domestic bird spermatozoa to survive cryopreservation. Reproduction: 129: 371-
378.

5. Colas, G. 1975. Effect of initia freezing temperature, addition of glycerol and
dilution on the survival and fertilizing ability of deep-frozen ram semen. Journal
Reproduction Fertility. 48: 277-285.

6. Crabo, B.G. 1991. Preservation of boar semen: a worldwide perspective. In: Johnson,
L.A.D. Rath. Boar semen preservation. Berlin: Paul. Parey. Scientific Publishers. 3-
9.

7. D’Alessandro, A.G., G. Martemucci, M.A. Colonna and A. Belliti. 2001. Post- thaw
of ram spermatozoa and fertility after insemination as affected by prefreezing sperm
concentration and extender concentration. Theriogenology. 55: 1159-70.

8. Douard, V., D. Hermier, M. Magistrini, C. Labbe and E. Blesbois. 2004. Impact of
changes in composition of storage medium on lipid content and quality of turkey
spermatozoa. Theriogenology. 61: 1-13.

9. El-Alamy, M.A. and R.H. Foote. 2001. Freezability of spermatozoa from Finn and
Dorset rams in multiple semen extenders. Animal Reproduction Science. 65: 245-

54.

10. Evans, G. and W.M.C. Maxwell. 1987. Salamon’s artificial insemination of sheep
and goats. Butterworth, Sydney. 194 p.

11. Farshad, A., B. Khalili and P. Fazeli. 2009. The effect of different concentrations of
glycerol and DMSO on viability of markhoz goat spermatozoa during different
freezing temperatures steps. Pakistan Journal Biology Science. 12: 239-245.

12. Forouzanfar M., M. Fazilati, F. Moulavi, M. Hgjian, A. Salehi, S. Rabiei and M.H.
Nasr-Esfahani. 2007. Investigation of different glycerol and Egg Y olk concentration
on freezing Bakhtiari Ram Semen. Journal of Iranian Anatomical Sciences. 5: 17-
25.

13. Ghazvinian, kh., M. Irani, A. Javaheri. 2000. Reproductive physiology and Artificial
Insemination in sheep and goat. Published by Semnan University. 273 p.

14. Hammerstedt, R.H. and JK. Graham. 1992. Cryopreservation of Poultry Sperm:
The Enigma of Glycerol’s. Cryobiology. 29: 26-38.

15. Holt, W.V. 2000. Basic aspects of frozen storage of semen. Animal Reproduction
Science. 62: 3-22.


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

AY VWA Hleasl g jlee /Y oyles /sl Jlu (sols Sladss sloagss

17. Jafari Ahangari, Y. and M. Mohagjer. 2007. Effect of different levels of glycerol in
tris and milk extender on vital characteristics of Zel ram spermatozoa in frozen
condition Scientific Journal. 1: 11-16.

18. Maxwell, W.M.C. and P.F. Watson. 1996. Recent progress in the preservation of
ram semen. Animal Reproduction Science. 42: 55-65.

19. Medeiros, C.M.O., F. Forell, A.T.D. Oliveira and JL. Rodrigues. 2002. Current
status of sperm cryopreservation: why isnt it better. Theriogenology. 57: 327-344.

20. Molinia, F.C., G. Evans and W.M.C. Maxwell. 1994. Efect of polyols on the post
thawing motility of pellet frozen ram spermatozoa. Theriogenology. 42: 849-858.

21. Molinia, F.C., G. Evans, W.M.C. Maxwell. 2006. Incorporation of penetrating

cryoprotectantsin diluents for pellet-freezing ram spermatozo. Theriogenology.

22. Morrier, A., F. Castonguay and J.L. Bailey. 2002. Glycerol addition and
conservation of fresh and cryopreserved ram spermatozoa. Canada Journal Animal
Science. 82: 347-356.

23. Nur, Z., B. Zik, B. Ustuner, H. Sagirkaya and C.G. Ozguden. 2010. Effects of
different cryoprotective agents on ram sperm morphology and DNA integrity.
Theriogenology.73(9): 1267-1275.

24. Parizadian Kavian, B. 2007. Investigation of various concentrations of vitamins E
and C in milk and tris diluents on some characteristics of Atabay ram semen in
liquid and frozen conditions. M.Sc. Thesis.Gorgan University of Agriculture
sciences and Natural Recourses Faculty of Animal sciences. 86 p.

25. Purdy, P.H. 2006. A review on goat sperm cryopreservation. Small Ruminant

Research. 6: 215-225.

26. Rijsselaere, T., A.V. Soom, G. Hoflack, D. Maes and A. DeKruif. 2004.
Theriogenology . 62: 1292-1306.

27. Ritar, A.G. and P.D. Ball. 1993. The effect of freeze- thawing of goat and sheep
semen at high density of spermatozoa on cell viability and fertility after
insemination. Animal Reproduction Science. 31: 249-262.

28. Sdamon, S. and W.M. Maxwell. 2000. Storage of ram semen. Animal
Reproduction. Science 62: 77-111.

29. SAS Users Guide Statistics, SAS Institute Inc. 2001. Cary, NC, USA.

30. Soleymani, A. 1999. Study the possibility of freezing semen of Baluchi ram using
different extender. M.Sc. Thesis. Islamic Azad University, Isfahan Branch. 110 p.
31. Sonmez, M. and E. Demirci. 2003. The effect of ascorbic acid on the freezability of
ram semen diluted with extenders containing different proportion of glycerol.

Turkish Journal Veterinary Animal Science. 28: 893-899.

32. Tavallaee, M.A., Y. Jafari Ahangari, S. Hasani and M. Nowrozi. 2006. Effect of
different concentrations of egg yolk in tris diluent on spermatozoa motility of
cashmere goats. Scientific journal of Gorgan University of Agriculture Sciences and
Natural Recourses 13: 1-6.

33. Zamiri, M. 2006. Reproductive physiology. Published by Haghshenas. 448 p.


http://rap.sanru.ac.ir/article-1-158-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-29 |

Af Sloznil 51 s 9 J3 Ll 50 3Y1s 98 (o SleeSg 2 Jy eSS golaw 236

Effect of Various L evels of Glycerol on Dallagh Rams Semen Characteristicsin
Pre and Post Freezing Conditions

M. Ahmadi Hamedani®, Y. Jafari Ahangari® and Y. Hassanpour®

Abstract

The objective of this study wasto investigate the effect of different levels of glycerol
on Dallagh rams semen characteristics in pre and post freezing conditions. Semen
samples were collected from 4 healthy and mature rams using an electro ejaculator,
were mixed with Tris extender in a ratio of 1:4 semen and assessed at 5¢. 0.5 ml of
straws were filled with diluted semen and kept above liquid nitrogen vapor within 7
minutes and after 10 days were thawed to investigate live and motility percentage of
spermatozoa and morphological characteristics. The experiment was carried out on the
basis of completely randomized design with 3 treatments including 3 levels of glycerol
(4, 6, 8%) and 9 replicates. Results showed that the effect of glycerol on live and
motility percentage of pre and post freezing spermatozoa was significant (P<0.05), but
had not significant effect on morphological characteristics of spermatozoa (P>0.05).
The highest survival and motility percentage and the lowest morphological defects of
spermatozoa were obtained in 4% glycerol. Therefore using 4% glycerol in Tris
extender is recommend for semen storage of Dallagh rams in pre and post freezing
conditions.

Keywor ds. Semen characteristics, Glycerol, Dallagh ram
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