1Fo o glingls qolg 9 Cuuy 6 lots EEsHgE

(S5 409 (S0 35 osl oo g P (G T3 g olitve A
i) Sle—dlyS (sonld ¢ by B
PREIPIRPRE:




Agto gy A b ol o5
oo bundls sl 9 oy oy oy Sl

A~AIa~2AUIDI A~ . e

! (oSS B gl

(Gl olSils (53030508 (5525 soiils) (ol 505 -
g8 oSl ((Sjals (6,5 (gormile) (SlauS Sule -
(3ga

Sl o8 il o Sspaals (5,350 (gozmsils) (g ypltae Ly low -
(L 2Ty oodll

oB_iils (pls 4 dss  —ansd (g ,iSS (gemiily) u—Q'“ d—oxo —
(Mdie (o933

oDl ST o8zl «jgdo aydss ws | b 8) Ll dloew -
(e 9=y

gk 4385 (6,180 (Gomeiild) iy yae Sidleas gwgedaw —
(LS oKisls

lis 2ol § Sy ol bl IS geoiils) ‘_gl.mu: éoLa_
(Mgeie (w93 olBzils

PR EL U —bis 5 S 97—iils) oé‘} [— bLm =
(Ao (w90 ,8 olRils (yFaiS lgses

5 P10 s dsied wd )l (eSS s tils) undaz-ge 8l e -
(Mo (g8 olStily )5l

olZzils ¢ SB30l S )]l IS gemiils)  cabbLS LK -
(el (Foio

pls 155 ol 5 S wl it IS gezmiils) (ol g e -
(Sgeie oy 3 oBiils

i a bl (i IS s ils) (Sgdpen (e el -
(Sguion (gwgd B olRisls ¢ FansS lgseis

(5,5 s olRls « Siyals (6,55 (gozetils) 1 ghopal eSS -

:gsul:&.plf $, S ”;
b (oo SBL ooly o L caige o0l 85 e
S e e e I AT U D

08l 73 olo )8 0ol T3 5 dans ¢ > gu &l 3 (5,555

ERVESEWEEY E g N~y g | TE -9

EEET»
@Royan.fum

<] @Royanmgzn

7 u;?&u

._,t. ) pkad ASLA

VNG .,w _(L/u J‘)_,

oI pole 05,5 (pemiil ale el Bl olo
Moo g9 8 olSiils

i o035 o e

03l i Lows ippdBgu

ool e 58 @ﬁ:jsﬂlﬂw)ﬁ“hm
AAY - AA $3g5x0 ol

‘d_ﬁ.e,.o OQ‘)LFQ.’ ‘;l.c ‘LSMJL!J ‘)—A—A—A ‘W.AQ‘? Gl.ﬁ ):;SQ
b« Sobo 2 csg0ten (e sl c0dljosr; oo
sl Luabl wol; i

Aige 08l B (e Apty DD g
0 Lo

005 s Low cdigo 00l &5 Je (iiwole> e S
G&Uo 4.0[.7u) m.b‘};,‘.?) |)L.u “5...:[.1) ‘)...:.A

los gl 93 Ao (Slias]

oy ;i) Son aslul

I pole 09,5 cele Cnn pae) Giiedlgx (e 359
(A.Q.a.wo ‘5..090)3 olKisls

LS_A‘O [°5-L° 09; 60J.C [GSLOY-3 5.«45) 0)4.“}? ‘_J:')T )';Sé
(o olisls

Royan.fum@gmail.com :ds.ss _fod

taghizadeh.a@ferdowsi.um.ac.ir ;_fguwo yho o

FRUVFVOOVY ¥ 5 gmonihe e il

.7 V\gf »'./‘
bg'O -
2 (9
l \Q

r ol e el el
A o gd B oLt
S o wmgd A




L oanlio o 2B d.:d.x.:).a..:b(
Job 0 Gt slagls )5 ae
\id Olws

&

2935 sladl S 00,51, 8 ¢ JLos, J5 €
A e

L AN §ro 055 oles b olisl g

| A bsb o by 3L €

v

5 PS5 sla Sy o Jlite ol Sl €
A9 Lgl_aao).:.? 59 b.ooj.v‘ J.o&a
¥ 595

BRI, ik oS L olisl €

I 8l licamlos né gloay S €
Ol oS 5 Tp b &
A oS >
9 S e S e slas o €
AR ot




v 05..?5 QJ".““

A :

LoOMUf;JéﬁOMUR')LA M&MUQ'gUhoéxG')’j‘G'

«LY go»

s = 5 . y o L‘>.) Lc d 3 ,.\f l_M_, e
IS pole cwdige (owlid)lS (Gommiils ; W"_,a'c Lt S QLQ”? L VoW J 93
RV 6“5‘))5 sl
Saba.seifizade@mail.um.ac.ir gL L R

S in Lo ol 5 e o5 Jlo o alind 2 ol
e e
05T Sl S Bz alts onl 5l 55 ple pileisl
g5 e ool b ald pole jo i, g yailed
code  pd oyl a5 Ceile L8l cely g Y g
gt MU G Pl g ERER SEsase 1
Lo ,LS Gusn CH‘ A ey ‘51).3 as by, leio.a:
'[Q-ZSGA S:.~ oo
Agiin (owyd P olKiils alo pole lgmmisls Coan 4
w9 olmed ol o Jos o 15 (glaslSiils
I8 ol bt ;LS 1o VY b, 5985 (lo e
ool ys 50 el pale bamiilo b (6, Kan .ol a8 3
el 0090 Lo il el dion jgiS
Rl g esly > (e 550l ilo e Y L o
RO S T N IR aoh )l S PR B AR G )
oS Slo,a8 g i wo S glealy 1) Lo g asiile

R R R T b L s e
sie s et Bl S S

Lo SIS, (sl (siedlos o5 b
005 s Lo

4
‘*“OMU‘P%MMWW&J.L/M‘&MM, ﬂ(

)



s 3

"

(]

‘412
r Ve plebeeler 5 cojled o2d Jl J,L,/«:“""’”‘U"‘L‘“M

(o oo 9 P (Sl 559 gy ol A
(S de> SR> 3

T
el 435 55255 53t
S oSl

Mousa.Saadat@gmail.Com

doddo

S5 55 65, ool it il g LI LIS oy e 51 e bl 3 g i 5 pcf
il ol SR R S S R e
el 8RR L Sy Sy e L s S e sl
) =055 loazs> Ls o 90 oEon 3l ey YO g pecdgilio LB (6550 5l ao,o Ve U Wilgs oo
il bazg> o Slae  slodes ;30 paiS CoaS ;0 £33 a5 05, 0 Ul (ol plo s LSis
SLopaS i ol Sin 558 (slatrgr 3,Sae 13 £33 (T <A 3l5en 5 5a¥8 5558 Al
e L T S e
=t sl b i paS S50 le—bg;)"ﬁ (Vv copainle) Conl ouids oold Cond (glaiwlis
azg Lol (Yoo V o o) K o )18) W I3 150 isS sleazsm o Slee p canl Ko a5 dins
L corn wludss oyl 9 65908 5l 5l Jlie plgie 4 ailos 87l 993 4 ¥l po 1 (5 %68
YooY ol g olal) ol Jlo 95 1 oYU coenl 5l als SO 090 o5
Sl el gl gy Jee S0 (395 sloaz gz 02 50 5L (098 JeSe
50 Slss il Plas 4y g (lawlis e sloas Sl L) LNSP Cgllasl
5=k Sln paS (e Glro iz 3 Sles 9 AME) 6,05 e ilie LB (555
Lol paS 1 e leo, s 4 a5 LK (s ol L (V2] Gau) ol
(OlSen 5 50Ys §555) 318 092g w3l (9,5 JaSo ay (gl galy 050
S ilian S e g ey e al Ly oo B S0 U YR
Sslw (Y20 ¢« )lSen 5 0u5) (Jokows o)lsu0 Jlisle 5 (sdne dlge o bLS )|
sl 5 JoSo it sl s 5 il SN s o116 5.0
50 gmesS Eel el (S a5 (6,550 Julge (Ve oA )en g 0l o) oo g
O 9 9155 LM JoSge Slogas (S5 6)9})3 5l adsle Wil 2iST
oy ol adlie Boa (Vo V) LS g 0,0l ¢ YRV w580 s 5
S bt s (Sund Gl TRy S S Ol 0550 50 957 g slaosls
ool 50l559 0 Sl T (6,135




bl g lgmome 4y paiS e golio LB (6553 jlade
9 PIS )0 9290 Sl )S (p ;S 0lgl 8 aulis
(5‘9_'2.7.9 ] QT 50 63)—” oA_..SA.Jy ‘51..o| oole
Glgmizma L g cl pstin B, 0 YO U £+ 5l anuslis
B Tl wssaa abal asi¥ 5y
ol 4 axgi b casl Ko pas jo awlis puan
Sglite (55508 Ll Lo g p el (sli2 pls
(F¥) ol LSen 5 LS 45 el Clls sty
A4S SisS baz gz oy o) an Dl s adals
S0 ,0 a’)ww d.adau radu.fw LSL‘D°)*> )|
M ) LJ“A?U M)JYJ 9 AR NA Sgd=> Lmu.‘.ba).:
R e e e
il B s Shee aS el Lipe ole (RSD)
OIS (VM) %00 5 90V o o ydsS 0 35 oo
do Shss howd cuyd 5 (D55 Eye ab) a5 wols
a8l Sg—po A wlis pan e b pgd 4z 10 g0
il e s i
B8,8 s o Sles sl sl 9 RSD s s
7L g n 0,028 diS 40 9 S 4lS (09 wtws
N elie olas plow sl oolaiwl b hlae ;o 01385
ol R e
Jaie gol> so 0 S sladxge a5 wols
Gt 0y Sas il pan JB a5 aislis ool
v Gl 8l L poS 4] slaawl e lale 4
o=l b oe Gl (o )0 4 palS g
Ay byl g ggl 4 a5 0 puS glil s

WS (o add Jo )3 VP B A

* o0

DX 43,259 D

P8 glond oS

4 Ay i 1) 5 855 S 5l piS olend oS
plo g Cugb, al 1l w095 5l eolaiwl wly Jore ddlaio
(Jlo o=l b ol Sgliie Jlo @ Jlo 51 el5 Jolse
4 e Wgbi oo 985l Cach &5 pasS (SIS Jalge
Sl s 31 GlaM wSloa il e i JolS b
S Jaaz j0 csuie ol jladl jl pasS oleends
(VoY) 0,605 9 wogtegw ¢ Jlin loie & .Cusl 00
WSS awlie pa L 1) 6395 slapasS 5l aiges VP
PSS VIY B8 AT o |y ailis jo s o) 5ee
w9k ;2 3 @S VOY B 1 b (59 0 S0k
O P b e SokS 2 0 o SYY BYY o 02
8O LS VP madgpSels 0o SV LS Y-

3,5 B S ekS 2 08

puiS oleend (She(V Jgux

il eI
A=Y VY- C95
FoY-VAY OAD anulas
- <I£55 OrSygbeel 45 Gbeel Connas
AF-11A Y.y <l 58 Joloe (Jokw o190
el ol (sloay Sy
Fr1t8 o Js
A-¥) YA Joloee
AY Jo7eals
£O-£) Lo o)l 395
R
VA Jslee
Y Jsloeal
YY-AY 2 JS s
4R, YA 4l ,aus
i1 (sl 5T
SIYA--18% ALY XU 5LbJ5
Y- 5oYYO b-A (FTU/KQ) st
“INY el clas
Y-YV/Y y/aY S eudlas
3015 sleoaS Cuailos
ALY ¥ TXAI
YOO-YYF Yaq XIP
YYE-YOO VAY SBl5 s 5lee Sudlad

&

‘412
\‘c“JMUTJL@%}MBJWAWJuJ‘L/M&‘@l&uM ﬂr
L)



IR -

TY )0 09250 ailid jaud il a5 Cuwl onls i )l5S
f S ohS 15 w8 TIY B VYD 51 ol piiS igod

el oo S 9S50 5 VIV (55Lee b
S oalizal 2als el olib o5 coul oo aseie
Sl STy adss age Glidl cnlpli 5 dke olse
VoV glagly g alw) 9B (e S
Joge S lg—e 4 lid oled Lslaw
i Slge (13,5 ATV (S 5 o b Sy
LA SR R
SB98 0)ls5 ol jo Bld b iy p iiSen
e Sl Jots a5 Sl oads slgiion b PH L
il an g el lasl (undS (o p Sl

S

L alisd  pYL PH L S48 039, 50 500 B,k
i) g oS on (PSR |08 98 Sl
ikt R e
ool wl L o)ls 8g2g paiS o aS 6144‘&5;»%
oud Byb oy g0l o b cnlin Shygs sl 35!
S ) i 0S5 (6005 (40 sl ]
IR SRS s e ] o
pLES )d e 9ed 5 ) (sl 6551 5Ll
S, Slos L aS u5)lo 0929 paiS jo LaUDLI5 (Y SAA
2 porgil 5 09y8ll Gladshes o)lgs oy Lol
stajlisn g Lodlal ol 1) sloysd slogntiy
L SR b G TR S R, O b T P ]
(Y’ 7. ub&o&b 9 }3)50) Al ‘Si.«&)

s 53 Gl sl 555 69T5,0 b ol
39 Sl (- Sae A5 0,10 595 pUF A wd 09
Ftin 3529 ¢ S| Slge nlu I 6 L b annlis
D2 me b |y el (Sl yaed oty BB jald
&M )LM M (Y449) Q‘)&A.Q 9 )L)
b Jladie g paiS )5 (g0l5 g0 jlid ol
5,5 GiylS 1 alBisles] pan b o oo ol

"

(]

‘1)
r Ve plecbee)ler 5 o ojled 022 JL J,L,/w“‘é"”‘wl‘“w

9 el &5 oS u*’)l)f (Ve 0) ol 5en g yly004],
S92 ol sl (o 10 1) al (0 S uigh S
L bazg> wdw po j0 ol Jiz! 4 g ais |ls
A 005 dgdse ‘r°"‘—5 = e sleo >
oF 1y 6ol pdslio LB (55l polie 5 gy
Lo gl 5o allis (39 (o yid )3 0 (g
DBl pasS BBl !y atulis eSS (slgie

e Jls paS )0 glawlis e slawy L
syl pasS slarulis i slasy Loy Lo
Sl s jo g alizee pled slhls paiS o Jeloxals
cladblisinl)] it s ol pan gl
0ylgm0 du diiwe LIS o wlas o5 aiils jul Lo
ol ST L e ALy L S s
b)_il.o..c 9 Lg-\_:u: 0‘5_4: )‘ oola_wl = Lg‘d.._ml.m.s)...c
GL.@‘ p_w...,l.io 99 A Y L) uL..s‘ @9} LE) Ulf"\")"
sloay 8L b glasdsio o ol Sl m 565 6l o
‘)ls_m 9 0)9&.\_:) b G \)LQ-A—MA-QJ Lg‘wl.m.:)...c
aS Sl ol o CaBly ) b pundlSe (pdsl (YA
s I e
L9l oo AgucS pAS psgai]

)85 et Sl Suplo 4 bgyyo 09 sl
Jedoe slaulis e sloay 5L L 1 o ouloloy!
By an g IN VIO Loyl & 0 4568 g o |y (oo
R

SR M U B R o
3929 b paS 0 Dl Ko oM sladily dee wiile
a5 (Jlm al L (YooY ol g al) o)ls
L posS sladigas (o ailid jaud (e )5 (slos S
D) 052y wl) balyh 5 08, 4 axgl




(s Sangliie (lgie 4 &l Sy (o (05 b (e
Jlosl ol ol 0,5 L S0 55 ol 0 aails
aJlio O—i‘ 8 i b) ous u:_s).u ‘5?)15 SS90
L) S poS (5 OALS (s Jelse (o)
00 (myp GhSe Lk Lo 123 £5550 (0]
YeoNe) el

oS e bwgs a8 cul (S5 Sy S (S
S9-3s0 et DB pgisesyS )0 92 se (HA) o5
gdis 5518850, 0 58 lacysanly s ol o5
el o b Gatig L bl 8 imes
Jelos 530 Cod uizred prwanil (o 095 0
Oy Slyizme ( ame bty S alex ), S0
9yl 518 Cugh; (slyime g laplipin CobS 5 oS
13y5 yo olallae (Vo oY« o) 9 S5 )
Sgazme (55 Eye 0,8kos y paiS gl (s
37Shat s i8S 3l s a2y
pa=S ) 1,8 Sl 0,8 S5 cood (SbsS
AS WS oo Ayl (655 )5 odd o1 LIS I
=355 sleazsr ;i 3 Slee s ol (S
e e Sboo ez leslitul bosats (3158
e e I WC R T
o 3l 65l e oo Sy glmo e 0 (il
St odalive (1865 slaa s> 3 Sles  posS
097 LS g (il #lo)

g2 (Vo V) o hlSen g oilin o 5 (o o
2 b g 9 Shes 5 puiS (S (o (bLS)
Slan man 10 .08 55 snalive caicdy sleo >
Iy ©lyd o3l myjer jo WS cunl (Sas (g3locdy
oalS o, Sles o ) puS (e Sl g S5m
SRR e b ae g e S
b Jlo o=l bl Jag (39 9 4o 158 (55
3 st 9 5Ll (SKan (IS 5l 4 5oiS
e ols Glas 1) (2865 €0 0 )Sdee L o S5 00
VE 5l 00 S aallas SO 0 (Y00 )) oK
20,5 gy sl Sliglesl o 1) puiS digad
(g Gl oy, 5 anlts clale ldl bl
WSS )5S ) pasS egate (i ol L pl>
B N s e s S
Lo loaiwgy ails Oliaupgn,S (s S 5 59 S
ol (pgatie (359 S

* oo

UK 4259 aass

paS L5 g 5ked (soliy,e Codled axdllas S o
£9,9> Sloaiiged 5| i 3o )0 VA Cdew 0,8 0l
Sloa g 10 0,lg S paiS 5 o S0
HQERY WAL OV-IP TR k-) IR SN

Ol an s 6905 05,0 Slempl J cnl b
‘_gLJbo)_:.? o ‘) LQQT Cood e )S.Quc UL
O ygmo 4o sloo,> ST 5 s als oieS
A4S a0, Bl F (Yo A) ol LlSon g e L2
PIS g py90 S 5o (6305 (9,0 S sl s s
YA 57wy & Sl Slbee bang o)l oo
.05.3 d..a)é

.q.»_]a.u fi )‘l_j—)ig.b‘ y..ﬂ LSLQOJJ\ASV)LQA o> P"“‘f
09 slem il lee g Mljginlyl as 19000
69_3 90 uYL_.u )O (Y‘ .Y ‘Q|)L_So.(b 9 UW)
Oglate 6 bl ;1 5l 4 5015 gl eosS lee
6[@0&;;5 )LQA &9 J.qLM: aS Cewl oo u».:)‘)f S
5L i loile etisy o (TAXI g55) puis ;L5
(Y’ '; 6\))95&._{ sY‘ ’f su‘)l_&aﬁ 9 w».))s.‘w ‘XIP )
Sglite 08, 4y az gl by pailS 13 oasS g ol haws
69y = LooaisS los ol ;36 0,90 o L;J Sleds|
Lol s 50 (60l U5 aem

psF Sp5d sl ¥

oY ds o VY ‘waLwl a>lg dw 4 Al pasS wls SO
w.,\_m.n) ra).,s_w9du‘ M)O A() 9 u.M} M)d Y CUN G
s N JAX.M.’ L)9)9ﬂ AJY 9 g_:)li.:).: 6‘@»@)4&
aS ol oot S5 awlis gla gl 5 5l Boee
as L>;.$T 31 iloads abl| SS9y w):;l.o S5 oyl
S e iulial e Ssalabiis an Lo e o
Sl 10,95 1 (6 i Coal 5l Cond ] (S5 58
poS asly g sl i 5l (S prrs] (S

&

‘412
\\c“OMUTJL@%}MBJWAWJuJ‘L/g@M‘WuM wr
L)



IR

Sl g 0 ) Sloe D9 5L o938l Lalls il
9 0wz £980n g ublS (sd ko Slge puan
5 O3l Sl Jlios 039 5518 550 2L
omboylg aS cowl ond slpaiey (Yoo F ¢ |
el o ol 5l 0 aS (sS € e 0 ,See
J—oSe Lawgs adloe paiS (o5 b s (loond
Lo (Yoo v 0,9000) wib mals o yo 561G 0,8
OOrS JeSe d (865 slaaz > by (Jb
LS| oy SLOZT 5 03505 (LaSy w0 ) 5L
58555) Sl 4L Bls 0929 j9im puiS b lize
ERRS s e (YA s el e
CeleS SL £9 Jolds gl ey o jeis el
OVAQY 0,8800) sl Basy g 0155 g paiS
JoSo Zewly jo Dol oS Wlosls ylis Sldllas > 5
A5l 03, j9 b 9, e dy bogspe el (Ko (oo 3
Sl ol Jolse plos (Vo -7 (S 5 92)
Golosd 09,5 50 9o (BT e £55 eS8
5 2l Byas oS ailiy) Loty Jols alie
S 9 9y9802) Sl ,SOL G wd 5 (e

(V44A
P05y wS jebayas el 6,50 il sl
u.:‘ 09..»(5@ oolazwl 'o..\.;f L: Q).S P (e LgLa:oﬁ_'?
WS o lom ol 5l wlawd slesg, S o3

s anbiee Glalil jaud (55 uyiws o (nlply
45 jehilen oo o oS |, Slid gladw ws
(Ol g alw) Col Gglain puS ol 8 )|
R () S g e sl (v Y
O3S Sl ol g paiS (08, 4 azgi L 5l
0,lgn St paS (0 4S Wid S ol byl ol
Lo oS 5o 5ked VL bl @ e 1255 )3
: Ssd 0 ey PH
Oliginlyl e jo 0lj g4 a5 Conl ouls aseioe
20 o Slee 5 ams 1o o] (I3 35)) 4 pasS
v 4> 2 (1190 ()L § o Sl>) 0,105
Shbsl sl YL glawlis g slaay Sl L
5= 4o el ol ol SYL BT Gl 09,00
(GO0t i cpdiz Jawgl MBS ¢ Cowl s
NN ol 9 0,9800) el 428 F (108 Con 090
FARRT N SRRER L LN

L olbond coS 5 50 Olyds (ol o8 5ule a2y cnl b
azgz 0, Slas 50 (ol palS caliss il slagyj
=92 (Voo V (ol e g L) cdlad 6,50 (ds8
B 655 5 poiS Logate (g o (Aeme (Shiiah
5 1S S avges odalin ol (g 0lb pndsilis
L (RZ=VA) et adal, So 3 (Yoo V) o)) Sen
09 5 e BB 55 4 pdgilie LB (655 Cod
I SN el LS s S
Jb9 52 (339 50 l38l e, S elS Ve e sl 4 (635
poS o8, So &S el (Jl Gl b sl oo Gl
SIAY a0 R? Ll 590 arline (ygum )5 ) o b B>
[z i i Sl R s ry SIS St I ]
g R e D e
0,5 oslaul (6551 e pm i Sl pgate O
e adaly (Voo V) 0,5 15 o Gugtag—l (Jmlie )0
O99= 039 URl=3l 9 eg—ate (39 o (RE=1/F7)
Glosine adaly om0 S (5155 1 el JeSe
edaliv pudplio LB (g5, 5 puiS (ogase (59 G
5 s G395l (e (bl g i les i8S
by (5295 £ 8, Sae L puidgli 1B (65
O Bl e (VoY) gl 5 b d sl 068 S5
OIS (b5 azer 0y Sles 5 puS pgate ()
S oole By s Ly als (5o y5e Lol cas0,55
Sl g (RZ=2IYFY) (59 Liali—sl (R2=4/¥49)
g Wl cosly cie bl (RZ= < /YY) Slye5
‘_;);9 90 oy adaly a5 03 S ol (VAYE) Ll y
L ,oll pdglie B 65,51 Ly g alie (S5 58
L azgi B @l S (65,0 e gilie < LB
pedgalle 0B (6550 9 &ils 059 G (Ko o0
ofe o ¥ L8 (1AYY) (Lo 5 sl dawss et (5158

.\39.3

ot JoSo g puiS oS

5058 5 LI -F ) —gusT sl 5T 5l solaul
04D dBpdy (g 4 S p (e joubs sl
05lg0 40 39z g0 (sla Dbljsinl, | as s Lg—jb)lg.‘)‘ ]
0‘9_9 ).:Lw 9 0L 4\.]9...4..5 ] By u.\.w Ob‘ [EPSUW) le.u
LB e e
Ge e e

e

‘42
w”ot'-et‘(ﬂﬁﬁwvw‘riﬁJL‘ JE/M“;«J&MM




ol oS 535 5 &l)d ojlasl 4 audly ol 4y las
KWK Cminid (5.»)‘; 6&0.’).’1 e S g CJG.MJ
oyl ol sl colas 0 (Ve 0 ), LSen 5 ,LS)
OO 8y aS azdly )3 (Ve 2 08) o LSCon 5 (49
50 diwlis pman cobld 0ggy el caw paiS
ol oo o 3l aS 09l oo SiieS sloaxs>
sa_ds 4188 ol o o 55l diel slaawl pan
Sl 5 2ol (San T bl gy oo ile
JoSo ol ol (Ve o F ) an g (y90) il alils
5 4t glaJyil5 4 S_xdshal slae 351
Bl bl g i Sle jdgyuns b e gl
Sgnr el 5Lign 9 5L 5l 6)las (oS 5 &S
LaS s 5 y9ub j0 paS a0l slaSTies o, Slee
asllas S 0 .(VAAY ¢ e g 9,990y) 09 o0
as ool 5,55 (1439) ol Kea b1 N Vitro
JoB 5l e (Voo - FTUIKG 5 VO- b+ YO-)
wits S8l yaed ol ST ST (oe38l 5l ez s
yad o oll o slaig g 0958l SlasT b g
O—zed lddone (pl il ax g5 LIl 09 o Se
o e jlSg 5 9 5l sl 99 52 a5 W3S )18
Slygs 5l oo ol 5o slood polio yilsél
e 5B O] 383 855l ol ol b g oo
G e o339 il s 1y 5L S g s
B 5550 5 Galiil 4 STy e S oSy
oaline &3l (gl 0uls oAl 6ol ke g Co g
20 039 ol Eel w3l sla foSo 0 ingal
(e 0> 40 Lol asus ey rw.;f)gg;';.,a oo >
eizeod oy Pl glo JoSo B0l S paiS
) (f“""’ 6L¢:o).._’> S AS‘)B} g_Bfa.o u....)ljﬂ‘ u.cl.’
= (e o 5O Sy B pas Lol cainls ey pass

* o0

LK 559 easd

o dazg Las ol plas pol aalllas G > cnl L
3kl slagly Olssis 5ohls @ jeil] Comd
Gl oamolid YL Cad 90,5 Somyian
5 esl) 9Bl e 5L Lawgs 58 4 teS
ORI R PR OV

3 63308,9 HLBL1 eaiS e Sl 5 90 y0 lalllas
Slgo man Sl g (2265 sloazg o Slos p puS
Sl 51 Blad 5l pasS gl il .l sgume (dse
prmrgl 53 0 iiS Lo (pa yiion 5 Aliwe Dglite
9 095259 (V2 0) phLSed 5 iy 090 28
¥ Ui s aridls el (Fs -0) o, Kes
pAS 40 00iS s ot 00933 LI Jlade 5l iy
Eel S 5 90 ol e wled pae Ll oo 0g>g
(Jolio )0 0g-d e By 1 oasi ol ST Slee
Sl lmes S e il 45 ot oot olgtieg
G935 4 (065 slaaz g uly wils oo
o=l L (Ve ¥ ) )en g aigy) wisS faws |y (g0l
o a2 b LaoaisS oo ol 51 ciuadly )0 (>
Hlossmonlis o5 19,0 Jasl il jo saste Ol 138
0y 40 pAiS bt a8 ) 5l eolazul b 5L cudte
ol LT Sl el sats elab sbse Ll (iateeta
Ol 2B )l Shss (ol <o beoslssl,
eUlg as el axgr Bl s g, A
Pl sla b 5| (S0 jlee 2l 5o 500015 Caglie
Lol B0z (6 5 5L Jsse S o

9 ! JeSe (Soyd Ced S L oS glidod sleosls
ALd Sguisre diiwd o e (dse Slge pean coll
atad sl Azl il e st e s e
gy o) an aulis 0gh e el Cow pulS
(T F oSS 5 5205) 553 il oem ]

&l oamdcel aulis VL cod il 4 bysye ol
sedobeel any ol li 8l a0 5 O Qi
aS codbls JLabl (Ve o 8) oimg  Jmlio jo .ol
S5 O3l Gl ) Cnl (o 53 slapusS
S Al an Sl S )0 5 axil I 95
] £95 9 4,0 4 Cowl Koo Sl ool il ails
bd,e o, (Sl Slies 9 Slis 2 058 (08
o Sl 5 S (s ey (ke ala 3L
9 JL:) Sl 00 u*’)‘)f owub LSL‘M)-:-?' o e
Trae e

&

‘412
\\c“OMUTJL@%}MBJWAWJuJ‘L/g@M‘WuM wr
L)



) 409 ncs 2B

O o gae Jilite SIS (Voo A) o, Se g ol ol
Shys= hosd o b glm ;LI 5 s ol
SIS L oy 0 3LLI5 jog5-8l a5 wis S cumline
03,5 S1is3 hosd upd S5t e )0
CarleS (2 p g (S a0 S0 4 oS 5o
Slpazg> 0, Slos 1 o0 45 Cusl palS (K58
AU @liisn slam il 4o fuly oo g SbsS
d by o Conl (Sae paiS o Wl cpl 0108
Sen 45 Al oot wlw! pasS )3 ojlasl a6
59) 039, ;O (se—iad qlﬁ_& &8l Hloj ol
Py 5 38,5 18 Gl g (K Jol 4z o
alal, Ko B, 503K 3G golys e lap
20 ol pdid Sl g pa S (S o (ke
)_]a) )‘ &t u,.:)‘)_f od._wu‘_l.g. LgL:bo)_:.?-
ooy o by Lol g mhaw ¢ oloods Slasein
QA CedeS GnS )0 (oo Sl lne (slainliai e
A e S sl el sl JoSo 4 Gl 5 puS
by ol U (SKisSr g pniS (Sujd coiS
el p3Y (6t Slalllas «S1ye5 slans 5l

aslie

v/E
r \f”ot‘u.guﬁr)\.ﬁﬁwc)w<rj“’;tjb J'L'/MM‘WMM

solaiwl L AMEN  lade g (459 (el sl a0 STye
Sgrdph S pAS 1y (s 0y w3l JoSa |
P pasS oz ) (o3l Al e S L 5 w2l
e 0,5 by e g ol codled aii sonlic
e sy YL (o (59 L (oS
YL Gl paioren 05 ge o0ld las laS
039) JloaFon (Au )3 (sl 3 (Blao )3
Q@mpﬁﬁwéboﬁ? b J@Lfddﬁ)o
L oS o ,Slee a5 (5,055 ol 5l g o onalie wind
Sl a8l 04y CSw pOS o slo >
sloolass a5 ol pl Ko Jiz| S o colos
00l o)y feS puS (e o b s O3 Jslu
Sl i ;L5 cl - Sen ol g 0l
PS5 e slaoy ;o Johu o)lgs caiiS ey 55
39 09t ezt JloS b aws messi |y oS L el o
Sili8l L JolS oS audas b SThyes hass cu o
OhSe 9 99) 092 (lajen (add il pd 4 )9S
Al 5o g halS a5 ams oo lid bl ol (Y- ¥
Sl St 2551 JoSo by o ogilSls s e
TRl e e e e
L oadaly ;o mpl JoSo g (g3ne dlge ;1 ooltul o isgS
ol p3Y (6 i Slalllas 8,385 5T pasS e
i Gl e
2 ite 3l 5 paS (opate (g o stee blie
St 2 Lol wso,S 1S SThes bl <o
AL ogaze 05 5wl 00958 L | (gl s
o=l L 3o S5 snalie Somb ogase (g 4 S
e R e
S8 aalas 5560 iolasl ol o a5 ol pu S
ilass 55

Ologem Jol8 e 5 oy o) 002 (Su58 JS2
= Sl (S 5 55518 slads; 5 (sdae olse pls
SRS J""L’ a9l sloo 50 01509 sl 3 )"
LAl wiiis e S S o s ATy
S o0 aos el Sl SN s e
OOt ot an (B ST Gl (Y - B ol
asdsd oy o GlaSw dwgs 40,5 85 Culled
olidlay s i d Sl C Jo5 e b ous
Sgdise QS 5o JaSe 051 L |y LIS




Okl oloeas

o9k 5 plo andss ol lulis 8
S axly oDl el)'T oKl
sajjad.baghban@yahoo.com




V) 4y ez

sl o (6 kw9 ST 4565 10 03l oS el (darkling beetley S b
ohslr 4335 slp Slrie n SeaiSh g Cn e 5 (S pyskee

Sl oYL jlews Gladss ples g 098 0 gumo

(R ¢y il ozman Jaxe Slga gl g (raallyg (et 5l ok polie ol e S
0315 (By90 57 9 oS gl Syt 10 lap S (pl Al 4 dz g b Bl oo g el
el o (Lo VO LY (o lap S (o0, polo atdlbioe 65lom 9 S5 gy cdig oo
ez bl )0 ohg a4 (lowl oS Sl (ke )3 (Fu),b Bl I (ST slae S
S g joles 5l ol 0. wilead osls (359 oLl STy Brae sl (3,0

o ; E o dxg> &8ly 15 .05 oo oolaiwl oole Bains g g s lad o B )las Iy
olals J_JQ T Y ) ..)._.SLSA ‘..\_.\.a LS)LQ"" ).3‘).3).) QS’YL wsLa.o ‘&)"’)3)" 0,99 JS‘ ols 9 rﬁ)jLA.A d..n.\a.: l.’

o.bL:.”d55 Lg‘».\.c Lfbrn)jl.m lA‘sQLn &‘y‘ gs.’.l‘)‘c d).oa.a
sloale Jiysn ln CotaSh eon b 6550
Gl hla uizmed 500y § (8 p—iiaS
(il dhoasl Wgd oo Cgane JloFdsS 5 (com lsS |
e
e PR P P e S Vi Y PR
(295 «ple e s (ale Bla (o sSy (S

G R AR RO

Lopshe iplolms 9 ol S ple sl dosl B pae
8 Bl (B o herds gl dnsl o iretes
S0 3 5 oot el i JUS ¢y5.5 T
Elo=l 1 188 0 i pygkes 55 90 0 Cogane
o, slasil da Jail glgil o onij> o SY
Lo yoios (L 59 ol a2l 108 dlagS dlncia ylid]

] e g g0

OhIwbiy glosl gmme I izron g5k oS
(gleo e 95 Ghoe Lahee Jie S8
dabo o Lo il g Lo ,bde asle Sblho—u

S ool g 4485 Sy ool JlB (1,95 olge
: i y5kee

9 oS Wl g LSt B-C-K el g 1905
ol 9 phd (o e caunndS  Sareslge

oaalS 5 oo (Sdme Slge g A-BI palig R

Sl omly Db 4 o las e

tpsgkee hlise (sladiss

(J9o20) 3)5 pyslee )

(S5 oo5) pogkes g ¥

(P9 9-'159% “5->95 f)?lﬂ-“) r°)91#° J““J A

ipsskee p5 2108 (B5)]

JAGYZE OeS9y

AL AT

SRR X PETRON

5 Ve 53 ek YO i S

ipyskee p)5 B pan 5 )lse

L sofo 5 s DolS (glie g @Llé S yao
()8 Elosl a9 B9 sl Yo sl oS
‘LQ)LMJ Gl.ﬁérdw ‘QL:"""Q)‘)'Q LJ.A.l) ‘Lbo).erw GLQQ).}?‘L}
s es s
g 495 Elgil (5,3 5l aigS elgil oo g 5l 4395 gl
Elsl 5 52 (ouses 3l 055 Lap S (nl &5 oz
@Bt oSo o e iled oo 0385 (hsb) S5
45 widlos v g pz b (gelle 0 B9

ol il b bR

e

‘42
Ve plebepler 5 ojled  o2d Jl J,L./ (3 o ool dslilad




| 430§ S C

cfg..._wLu ‘S’QMO‘&A 9 A‘C‘Bl'BZ‘BG u-A-ALdj :)L:.‘;
cu_Q)T ‘WL"’ T8 o ‘S»J..xm)lyc 9 A'C'K QML:JB :.@JS
oilgm g phed 250

ipygke 2138 w3 lizl 9 Ll

Jolss ooyl jataie 4y lalde 138 LUl ap el
L Gllae blig Bras jlade 4y oliens) o
3 s algs oo pyodee )l 1) 095 (Slardns slasls
Postke Sl 3)5 (sdie dlge salos Jolds a5 g
A B9 sl @ ) crl Ll oS 4385 el
Sl JStie @lid o, Sl (5520 Lo skes
locrasling elsil g ol gie S5 5 )0 0,1 (a8 ugrw
ol (o) com (550w gh (Dl s atile
WSz ) ool A (28l gdaedlse wilie s
Slass «5)9)k «JolSS ey 59, 45 W)l 1, pyskee (S5
Sofes g e S R
olede lys 5o (GYsboued Wiy oo pyske 4z S
slice 5o,k 5l wo 05,08 lapgles Lol wiles oniy i
1 055 5L 9,90 O shanail 52 315k 5l oo 5 (sb,
Ol A e (e s 5 gt (9938] WS (el
5° alsiaal 5 atig 95500 pyskoe 0y ity
S5 4Bz 6y, p slbde BB L6 pliE 3,
Olej 89y 2 eSgn o5 nolie (g )5 oo 05l
)18 (Fude 75U 59)Y JulSS

a4 i 0938l a5 wilesls lis Siladlae
Ol 4o a3 oo il Bl g ¥ JolSS Cae p L5l
So sl Pl csl o3V pyslee (290 01 (sl
plonl SzsS oliie jo 1) poskoe 2355 9 (5595 090
dcyie de gl (gl BLS 4,20 cuS 3l U o

Saled pladl 093 0 59le ()9

sl
pogbee 155 9 Byan el Ghjeel VAR (s (ol )
Oleral axly o 2Riils slex

A2
\\c”OMUTJLG%}WBJW‘&JJ@JE/MthM ﬂr

)



| %9 (sl il (SlindyyS <
> 839 om0 I H2M5 3550 U e s 2,55 2508 b 39 s

B oS’

L o pole (owange (L85 (gomeils
J.er‘m"‘ ‘5...15\))5 aLi.i‘.}‘b
kimiakazemi2@yahoo.com

aay KO las 03518
B b pole oonige (ooli)5 gomiils
‘?1 s (o948 o8y

& faezehhesari70@gmail.com

Cunid>g0 als oo

o3k 5 pld (S3gds b 0l (oulid IS gemmiils
Agden sy 8 olKisls
mehrdaddon@gmail.com




ul_,‘y} )i“o JWA;;AJMLO Lmu]wum )o5¢w| @‘) MalS Lg).e| ub‘y}@ww

Slee asas el laay 5 o Fel d1 ol a4 colais! YalS 1259 SO 0529 o] Sde a5 550 0 0030

J—A—?‘A 09_76 4 S OES & 5)9““‘" Jlie o 09.\.\46,0 sl u‘?" U"‘ L) L5,|)6))J—‘ ‘_A.@‘ J.ALC
Dl ai1s p s plol IN Bio oS i lawgs a5 CRISPR e alowg as Fel d1 o5 5 Sloe 0,8

a1y ol ilgs oo oS ol 501 U g i o
slaglo i a5 plolo &b jl g aas Jlisl lse
S Se pSTasS ey Jlasl a5 5l JB
ST o] 48 s Lixe ol ol )l (6 yinn
P rmier sl Al WS o ws i
Lo 0 GYeb Gus an a5 wies s )8 e
slonl v (lletes sl alyion 9wl e (S
@5 Sl (LB55L Gloe> 45 aSTim S Conles
) 59y Slebw (n it 5 39,00 4B slag e e
(F) a8 (o0 993 (13,5 5eed Bro

JETEPR VLo S| WS SN IS OWONNRY I L S B
E nsdSsisel Fel dl (o) ne 0 23,5 1,8 5
gy L 0,845 aay deds 9 oS 0 o Jg5 (IQE)
ST IGE (slpgob ol oy 05 00 3)55
oo ST el 955 aygiay b mslSgigayl a5 s
o 95-Bioe Sel ol (nl Nigd s appalinga
Jslge o S 9 15 5 (S i Skl o5 8L
Sl ol o b i sl Jloca 05059 o5 e
9 s Pmpl iz ol b 65 1 4 M
i ol yors oI5 >

ol el Bilgs o o Fel dl (s el oy 50y 5o
et Jgonoye yol cnl 09 501 4 (e o
Al pdiie Cublage (e dnge Jawgi 4 (glaailas
a4 by w._.ﬂ 3,lgs duo > B+ dgam aS ol lis
o Sl jlojlse cal jlasye Yo g il (65,1
e B

el @ kv ng slacS 10 5l (Ko plaseidls )0l
g, 3l c—sge L JIndoor  Biotechnologies
Fel dlow;le o3 b 5,5 oolil (CRISPR) yous S
B ol e zed anl)d ol g0 .S Bds |
Ll 0,3 tales] 45 lasho 55, » lilesl ool
9y = U iy ) nl wnsS oo Ol
Sl 00iy Sl @llg>

Sga> 50 a)S Ay Coles odlplxil glaow) b
Sl Gea s was o ) Gl poye 3wy Ve
e e ol e i R
=B eIy ) o b 505 9
Ol ) algi g0 cBge j5boay lapoli i ]
Olsie b olad 5 (g 800 15 b g oS o o563
g’)il? Jooly Olgieds (o8 G ysS aile (55,01 as
MalS ool 1l sy oo a5 4 i 0 gl o ALl
Fel d1 3,07 Jole bass L ax sl oS3l o
Aol laol jo coulus ga090 J> gl aigls (5068
Ol d=s 5 9pd s £ 4558z a0 Sl wagd
5)ls o525 Fel d1 oLs 4y (o> (g S ey 5 50
o3l Olsieas a0 (sliss 1 Jele iz LS 50 a8
3l s Gl gy 53 g (nl WS (o0 Cld Lo
(Sl sz 90 hwg 45 09 oe S oy S
5 39500 g (S 5 (unio slaanaS )) JUlis
g 0yl i a8 Gy ibloaSs plle yo Yies|
Eoeaies e M e n Dol
Jole 9z canl S5 a4y o3Y (V) bl anils 85 Loy
o, 5 plas gy )10 3529 oy )5 (Tuwgy S0é 50 55,1
(V) 2iiS oo wdgi |y ol 90 g sloasyS o>
a5 5l Sk 5 slean S s e n cnl Wy
¥ ol e 5 gloay S ilupde g wilioe ool
D S e R R R ] o e R
0ol Ay pf e ds e (s dalllas SO i Ll
Dglds 4,5 @y ple lilas )0 5 Slle> 5o 5
e e
a OlsSe0d A Cel o u BT gl (l 0g e
Slom b e ) 095 5 a5 a5 5,5 slesiay ol jles
(1) S ()l osle 45 )

Wies o ) Gy 993 (53,5 a3 slp 45 (B
2o 51 ST g 0gd 0 Sz Fel d1 g4l 515
alg8 g0 9 3Bl oo Litunlas Lo a5 095 0 oo
D9 ol j9p el Ko plp g0 >

‘412
‘\c“JMUTJ%}WBJW‘WJDJ‘L/M‘wl&uM ﬂr
L)




S jgma 33 bal 331815 milise (gL s RNA
P s po—aste (pkigm G A CRISPR RNA
S dds Joole (uSLoS 05-d 0 Jog CaS9
Gre 9 o5 (S5 Slye 4y oS IS o Joe LSS
gz (aig by Cplie 392 (sl 5 Sz o0
‘)9_9 M;A.«.S 41.0.} °)L~’9‘> U¥9°9 ;‘ ')"‘SLSA
Syt ol

b 1y olesal, RNA laceiils ofisle;l (o
il dalys e a8 Al (S JoSe a5 wiS
DNA e .08 o Jae Cas9 a4 1y o 5 oS
Gt [ DNA (55 iz 5l JsSse slo b
JLlail b e CRISPR & 08 oIS ol aias o
colg3ds Lasal, RNA ols54S ashé S 4y Cas9
Ly pos 10 (=55 2 (Joe yo aiilgi oo lasaisls
L ol oS oo (oMW Joko 0l o0y o DNA &5 Jlo;
pL SLelS s aS olaiytyn Jyane a5 (g5lujl
(Pl 5l dmol (o 09d (Bl slasl ud 4Ll
;‘ Lol 09.04‘5& u,uﬁ.nl} 9 w‘ oalazu! J.:LQ)...C f)!ﬁ.o..:.o
o S laicas 6,550 DNA saskhd lasezsls
Sl sl g oS Al CRISPR Lyl
s~ 1) Folits DNA (2l 01,8 0 silys
6l aelip SO Glareds Wlgh o oI DNA LS
proyS 5o (5 L 09 solinl bl anl s
9 (il o Mals ()5 S b ogs

6‘)—.’ (EO9— > 6L¢Ou)o ..\_>‘9.:‘54 oﬁﬂl.g CRlSPR
s slalbs 4y a S 0 S pal, 3 Llagles
Fel slagyssla) 5 Y slao,s; o2 IN Bfio g
Lo lss ol 5 wiads (ol JIs 5 59l d1
CRISPR sl o:al, RNA Go_a g5 loca s
Ao okl (SJRNA)

leol Allerca (o5g)g:SSgum &S oo Yoo v ams Laulgl o
Fel d1 a8 jlade glyls a5 O3 Jlas slaay 5 as 5,8
ABC News Y- \Y 5,155 Lol taiig,d o |y ot
Yo YAere LFere s aS a5 pl as oly oLl
B3l Jole 5l pebien (g s (5l 4y
Ayl Jeens sloas L

adg L oylo omad L g 50yt &5 0 aSS] >
A5, g 9 B 1, Fel d1 suuSudss o5 2,0
|y sl S e aulgn ol 5l eslaial b oS jusls
olesle LN Bi0 jialel plos! (gl oS 1joawlas
o Glate (8L sladiges 9 9,5 (5o Dbl ol
230,gl Caws 4 4,5 0

WS syl 8 (6,550 §eud dodils ST JoSis
Fel d1 )5 (w 0,5 gzl | laaiges o) DNA
sy oS ol I 5 i LT 3155 50 50,
A5 dol ol ds e 4 T 00 2 0 5 slecals
!y S lo CRISPR sl I, DNA 1 os5 iso
s Alos Wb s $ICRISPR (g4l S oS!
9o ol laany I Glslay o8 o 251 0 a5,
iy (e S ST Jlas b cSlaaes L5 das
o=l ols 518 G (ol CRISPR i S5 (ol
(F) cole o5

Je 2L (el g Olpiedn SYsb Sus
Jlis po Lo St ST 5 (Jsloss slas 25k
b jsban 0 S oo Jee o2l sl g
DNA 60&9_3))‘]3 ‘5L.m‘;‘53 )“ &9‘5 le.a:w
i M A A [T BRI o

3¢ o0 00uals CRISPR ool JSi 4y b (glasgs
L CRISPR Associated Protein L Cas pgs coond
slen I, DNA 45 5 )ls o CRISPR ol o2 555
dox 5L 4 ugpg &S Sloj o pes (S50 (2
|) OY9—9 DNA )‘ ‘S\MS Cas U“j"?}—’ sd_i.s‘s.o
&Sy DNA ;5 CRISPR (g4 ilhis ay L5 5, o
5 oS olonl coigie 3 olodie hedil S e

g o0 (s 39

‘42
*r VE: - el epler 5 S elot o5 JLs J‘L/g&nﬁ"ﬁ‘gﬁl‘“w

(]



P Tl (s e anSuT I
LI PUrina lawgs aS s )5 glie oo oxlys
4S5 05 o5 1) S 5l lis5 Al o9 b enss
4 Cud g Fools Jzoly oy, cnl jo céyin b
Juisl a5 geom 5 iy wlgs 052y s S
5| o Fel dl uw”_j Slw it b olgis cpuier

25 @3 sl |y Bl Gl adss

:aalio
1. Neetha.k, Cat allergies could soon be a
thing of the past as Virginia company
develops new gene-editing injection, May
/1, 2020, https://meaww.com

2. Burling Stacey, The future of human cat
allergy treatment may be in changing cats

with food, vaccines or gene editing, July 2,
12021, https://phys.org

3. Custovic A, Simpson A, Chapman MD,
Woodcock A. Allergen avoidance in the
treatment of asthma and atopic disorders.
Thorax 1998; 53: 63-72.

4. A. Schmitt Kristen, There’s No Such
Thing as a Hypoallergenic Cat, April 17,
2018, www.smithsonianmag.com

5. Clark Josh, Would you pay $6,000 for a
hypoallergenic cat? October 15, 2007,
https://animals.howstuffworks.com/

6. Mullin Emily, CRISPR Could Finally

Make the First Truly Allergy-Free Cat, Apr
128, 2020, https://onezero.medium.com

7 https://www.ted.com/talks/andrea_m_henl
e_how_crispr_lets_you_edit_dna/transcript
?language=fa#t-49662

8. Houser Kristin, Genetically engineering
the first hypoallergenic cat, May 17, 2020,
www.freethink.com

LM;Mj(ATCC CCL -94) \.\MJMJQ;
(DNA Sotelw gylomal aseis gl p LS gigal
o] wady =l b (V) <8,5 )18 Jbjil o0
S o5 «das 3l z L5 Giulpg olw! 90 CRISPR
e i iy 50,5 St sk

slran,s slaps Gy @l 1N BIO (o8 590 acl
3loolawl L as og pl Baw laol 1o .o jlas aloxe 00
L osd 1,58 398 lalejl Iiome )5 Ve o sladiged
WS1p s ,ee (5 g a5 09-d Jolo ol
o 3l oBialejl o1y a0 )8 Bl slacdl 4o sg>ge
sl st e e g i e it s S,
el el it e e e
Ll sl —)r 9 6‘°)L'.>‘ 6L‘°r‘>—>) ) l_aso‘ Qolo
aiwd o 12 9 Gl 35 1o Jol> slaay Sax
AN

ULWLA P Sy 4\_‘»|)| B Lg)_i“o 6L"°L)i’5) a |
ailes Sags 40,5 slae G Nestlé Purina PetCare
oL BT Lag o a5 cul sols plis ole Sloalin
s Ly R e e B
oS o2 3l ool b 1ag ul jo g el oulds csaliv
Fel Sl aso 0,5 Jlab e slp ol 5 (sl
raps 5l Jool> lasob sl 4 ol Jlasl Ldl
adei 511y a8 ey cpl e o malS 1) oliss)]]
S 5 aly gl o Fel dl asl o ls o350 Fel d1
STy ol 4 o (e e 45 WS e oS

HFRLENE
Lo STl juals gy 5o leﬁ)b A gty (gl Az

ool Sl g)lo ol &S ol iy )0 Y5k (2,
Sl Slaglesl sl g 4 Sl beayS 5o LS o

39> L5 1) ol juus S (g, Ty cdls walys g0l
el 03,5 Jlaan (g5 oy gloas S ol g0l

‘412
“c“JMUTJ%}WBJWAWJDJ‘L/M&‘wl&uM ﬂr
L)



SFes X,
oI pole (owsips (lid)S (sormiils
Agten 3y cod! olﬂ oKisls

Faranak.kosari79@gmail.com

e CaBge 0 a S SVeb ' slatulio b yel oy
53 (G553 ) Y o IS 5 ol slafaio
Ll sl eolaiwl L 138 oo 098 o0 Jlad o)lo
oz Saxdgn | 058 o0 b lad (59) (e
OLed sl 59 it Ll e @ile (355 5 59
A 00 ,i8 g S oo [lwn b 595 090 0
)| Sl ol JA.im; Jj‘da- o) LS’L'\'C ™5 as @l?-)
el lalice 5 Sloy s Sladad aily a8l axig
S92 L QS’LM“'" Lngu‘\.\.h) (gﬁ.lJ.A u‘)o )JL...: 9 o0l
s9d Lo e S > cpl bl s Slal sols;

Oz

o Gu e 0 apliis (e dge 5 Jge ) Wisd oo
9 91 J18 S0 Sy JLS 5 e S35 e Djpe
bwwwowéjw@&»muw
(83,8 slaglais plgreas

aS w5l lais s S g lais e ail>
sQ‘AJQ » YJU}S‘ G]a.a ),..u‘).m B s Lbu.’ )5l.?m
b ,babw o) e (galold .ol ouds LS5 Lws 3
Lo ylais polawe il .ol ool LS5 5o 5 zle
omlw g dd oz, 10 By s JJoa,as
Lcno] O 6alold (13651 azxan (69, p laio_lais
ol E43 A Ay 00> DS 1> 0S oo o0l )8
= g0 aS s glayl ol £48 OlS > 05 0
b gi 4 S dwd b slacJled gou, S
Az kol oy 05 e el Cl] (glagluss
Cel a5 wioo oo ST pgo £98 OIS > oy aug>
i gleadlo b 5 5is,50 5136 9,5 Sles]
el Jpy o3 @ e slaale

1. Diastema
2. Occlusal
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3. Fundus
4. octadecanoic acid
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5. Caecotrophy
6. Colonization
7. Caecotroph
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Sublingual salivary gland
Buccal salivary gland

Pylorus
Bile duct
Ampulla

Descending duodenum
Vermiform caecal appendix b

Ascending duodenum

Right lobe of
pancreas

Transverse duodenum

Caecum
[60% GIT volume)
[40 cms]

Sacculus rotundus

Ampulla
caecalis coli
Proximal colon
[10 ems] —
3 Taeniae; 3 Haustra
. Proximal colon
Ascending ___| [20 cms] —
colon

1 Taenia; 1 Haustrum

Fusus coli __|
[4 ems)
No haustra

Transverse __|
colon =
Distal colon
[80-100 cms] —
No haustra
Descending |
colon
Rectum
Anus B

lleocolic valve

I (S5 g e

Parotid salivary gland
Mandibular salivary gland

Oesophagus

Stomach
[15% GIT volume]

Cardia
Spleen

Left lobe of
pancreas

Jejunum

Mesentery

Accessory pancreatic duct

Tleum

Taenia

Haustra

Taenia

Haustrum

Proximal colon

Base of caecum

Ampulla caecalis
coli

(a)

Descending
duodenum

Pancreas
Distal colon
Body of
caccum

Mleum

rotundus
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Continuous saliva secretion

Volatile Fatty Acids: VFA K*HCO;™ and amylase
Acetic Acid 60-70%
Butyric Acid 15-20% Food (
Propionic Acid 10-15% HCO; Water BN
Water
(:‘[_}0 Electrolytes /HCr

Water

Caecotrophs contain
amylase & lysozyme
pH 3 during their digestion

Water

; T Vitamins
Monosaccharides

Amino acids
Lipids

Water

™~ Microbial
amino acids

Lactic acid

4 peristalsis &

Water caecal contraction

Increased haustral activity
High frequency 3 second
duration contractions

N

Segmental low frequency

Ileocolic valve
14 second duration

L closed
contractions
: 3 -4 contractions
Monophasic progressive Water
peristaltic wave
5 seconds duration P,
VEFA
Electrolytes + peristalsis

Autonomic nerves
} Aldosterone
t Prostaglandin

t haustral activity

Digestible fibre
2 Gentle contractions

\o I - 4 mucus secretion

¢ » Indigestible fibre

Hard faeces phasij \

Hard faeces pellets

~  Monophasic peristaltic
™y contractions 1.5 seconds

4 duration
Autonomic nerves

¥ Aldosterone
4 Prostaglandin

Caecotrophs are passed
1.5-2.5 times faster
than faeces

°4. Caecotrophs
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1. Salmonella Infection
2. Zoonatic Infection
3. Blood poisoning

4. Capnocytophaga

dodio

= Lagl ool asl lalole Su; p oot Olpdl aile oo Ko
RIS IV IS SWRRVH R\ POt BN L IO SR E CRP -1 R DU E S RV
Az Aol po e Lol aisS SS ol 31 o Ol sl g il 28 4 ailed o
Loy ,Suo aily s b Rwalgi dlox 5l o ;2 50 oK a5 aidly atdls
s Jlasl il au 1) 583955 slas lows 9 aril aidls ol jor 4y 1) e
3 il Lo lon sl sl oo S )3 35250 Slacs S
Sl i b b Sw plalo o oz slag )l U Sz slacisie
Ol 4 s 51 st LB sl o Ml 51 (6Kt (6l Lol 0 e

el S a4y 05 Cawd G baiaws oS (gqutinds

BE S P G A v oW o B T T S PO P

:o; o)Li’:‘

t59lgedls .Y
dg-2g du Migallws g S | &w,o‘w}gu Cighe
o3Il Sl 3l b e 3yl Sl obom (il 090

el (6 ko JBU Cigae 3l v aan Wi

S e el TS g3655 slacigae 1 Migelle Cdgas
5 s> b (gl C ke STt
S1ogd 8,5 Tes cighe b wad SleS 4 6)len
IS Cole ) MalS 1y clilogs g dusyp iss 4 SIS O]
9t e o155 b Lo & (s benn

s )0 Wgalls Cigae slaailis

St sl s N S
Do 5o Bl (g e JBU Ladd g aans 555 295
390 Ol yo alis oz b S5 g)lem 8,5 D0l
o Wl 5L 5y i i VR s
bl ol 09l oo ol (5 Lo sloailis «Sew
ooy s e e
Sl i oS 5 Tl AR

1Sy 98 )l .Y

a5 S0 a8 Sl (stwgy JSSI s)le S Seiye8 )l

Ot Sy bl Gk 5l basS 09h e sl

‘42
*r VE: - el epler 5 S elot o5 JLs J‘L/g&-ﬂﬁé‘wl‘“w

(]



JLQ(_J 4 youie A_u‘ysa Lmdl_w.}\ BN (_g)Lo.:.f Q—i‘
Wj)Lc b 6‘).0.‘.“:‘5 Eto cJ= b al,o.m Sl US"°"’
9 350 E9yb Sghe Sl j9) 0=V (b Ygens

ol oo aclol alan Y g0

H 39 gy S P
Jatmligi‘lsé&,b}ldfwlgil6)@@
Mol plas s i b e lil ggdne 4 obﬁ.ﬂ
3ol |5 el lais Slilgs 5lgmiy S A
3| IPVURN P VR ' BS-SE PR | OV SR S i L]
gs_A&TJM‘SJLAﬁ Q_;.‘L‘S“ﬁjja.}&al.cg_iﬂodui)
Yo oo iy 18 IS 50 cov ol 31 .04
Loyl 1o (6o ol o3de Lol cailo ‘;\J Jl!
Eots b g latal (S 5y “:Sﬂ Il Jolis
Byl dazan V- b Jeoexe job 4 oD o]

S9N 0

:&50)55 Y

00g)] LSS B pas 3o,k 5l ol 8l g loay 5 e
Lol el Jglazio eXws (o S (ol 098 oo sy
Solom an yomie Ll b ol Gllgs o &yaia
D9 o

Jgoxe LngLg)ﬁ.i.i.ﬁ 3 oolaswl ¢ S5 6?09_” oleyo
Dbl Sge Cighe 590 5l S el o Wil e SS
I8 syl ol A Ml (B yms o i 5068
L5l

5. Cryptosporidiosis

Yo

l_i A_J)LAC Q)Q ‘61).9.,.,..;‘ sJLQ.uJ‘ c«))u)),u.) ‘(.5]“)3 5'8)93
Gl o Syai 4y g ied b Bl o o (¢ Jolas
@byl b oK (93 Cigie alex | oz (B)lse
g ol als

edle s ¥

Salas 31N et ST Sl et
).._m Al OQQJ—‘ @‘9..} uym 9 objﬂ L.)l)‘ﬁ.a.’?' l)
ol JU slool, 5l | 552 238 g0 el ol
L o slg oo crizon ol 8l sl (g low ol 40 03]
SR ST
650 Jlsl g (Glee bl g 290 Slube (i
~.\.$9_...: g.,\_ILo g.,«_: )l_>é LS“_M"y LgLQ:n.}) Lgl.@o‘) )‘
alallistssmpne o hiesdlirsfagnniab s
ol e e e S SR
Rl

1) (_g)Lo.u r@—‘:)l-c u_]Lc u_$ L oé}]" LgLQu_im J...w.u
PR R e
plosl cogae ¢ iz adw (5 ,5,00 a4 wlgs oo
cdb oo S 5l —an )0 0l e Jieady
5 clsu ol il ceSgae el o ilgs o
P ol L cubdig wSins 4 pgwge slacSins
555 e iz

1590 555 bighepals” .0

S R o Ty R
I e
3 ol ol 4Dl Slas aiS e Sl L]
Jlw B ) 52eS LS0s5 Lal o)ls 0529 ol ;8] den
ool s &5 (g3031 5 VL 5 Lo PO LS )5
8 olem cnl @ Dl (B pme )0 Jiien W)ls amd
ad,ls

Non S Liglsls 4 0091 slaKuwdlgs g laKes
Joeol b g aims 59 395 5l Sgie I eDle ol

¥
‘f“OMUTJ%}WUWAWJbJ‘L/M‘WuM ﬂr

)



LK ;5 S5 0,95 Wle

DA Ly g eaiile g oS ol L JSEERIE e
BRYLIN VS A g W - I IR O PR TR RS
A e Jilgi oo LK ;o ghlew opl Sasali ojlge

gd (o515 Aae by g b 559 el

el
_L’}..l.b)s)Jz_ob)_n 0o O)L:_o cu’.‘>L¢_~J| S>> ‘L.Sbﬁ)—‘”. Ao A
2 Wgellw (Soign l Cnglia o5l 9 gl (o)) YD
ol _ ohasile (Sein pole olKiils alme _ oling, slackn
VOY-10Y Sloxio VYO o Lo Y
el 85 eyl s s % ol o S
https://civilica.com/doc/59324
3. Dennis Thompson, Dog IlIness Can Spread to
Humans, 10/Aug/2021, https://pets.webmd.com/

4. Johnny Vatican, Dog Disease Has Reportedly
Infected Humans, 15/Aug/2021,
www.medicaldaily.com

5. Rania Gollakner, Lyme Disease in Dogs:
Symptoms and Treatment, 14/April/2021,
https://www.petmd.com/

6. Anonymous, canine-leptospirosis,
23/May/2021, https://www.merck-animal-health-
usa.com/

‘42
r Ve plebepler 5 ojled  o2d Jl J,L,/M‘wl‘“w



Sl sy (s
10 pole (owaige oLLB S
Ql)@' olRzsls

raees.sadati@ut.ac.ir

Yy

Jopbo 09 XS (g

QBT gl b duslio g

-

tdodlo

b Lol (s 5 3568 ol a5 coul (] Basasyles Byep B8 5 jeeb (95 W8 )
P YL S8 slanl Jelge g GBaS lozeis 5 jolo (Sojels b Slalglls (S p & (e 50 9 350

a -
bolal A8 e s
Veold  MWesTRe SV Ao

sy |11 ey Lﬁu‘ u?

lagls OF s w55
Lo Fo5

Gidows 33 )5 (o) Ghllr 5l (S0 095 )3 39290 5S6I5 (lime (VJSCS

S JBIs a4 (DIgesta) sols pis v oole (5, l0de
Sz55 5 S 099, Jlasl Jome 55 555 059, Cui
slooss; sslbes sloaneS cul az 5109500 5l
Lagnl asyoo 7185 0 (Jg it oS Jore o5
Sz gloodygl 5l IS polis 50l iy ol
odds dz (gl olge 1o lo Jxe w38l (o oS
(V) QS5 adgi 1) 09l o0 yaulo SsS 005 )0
s5le 5,1 (3558 daaitnlts i 4 ;06 5l
Sl e 59559,8 5 35 9lS ool slanid

e 09> Busy bwg b a8 L oS
9 3,00 $oge (5LISY Clad 009, [ 095 08
by Blwgige amy 555V 5y 0 (ol LSV
C S0 SIS 5 5, 1) farias, o5
Jlie Gl 0)ls 0929 yaub yu obbgles aldl.())
e sl i e s
2 Hlp sleous oLl 5 et Ly g ploasiz
IS s ma S el gl Gl clasisS
A7) aiyle (6 56S Bl5 sad aisS o B rae )LA.J

L Ho—els 5 &7 055 LS9l JoSgo Gleis o
9 & 45 (§e-b dn Sl Dglate Gl laitins
Ot ol ol Uy 5l Ll el sl (50l
D) .ol 00 u.,)i:lb'

(\)é,.;.a)‘l

Al G 5o (555 A8 39 Wl (o) 0
J—ol> 4ot 93 Y Jouz ;0 00 el lygils
Ay Ay Comd Houb 3S9l5 1> a5 il ol 00 5 oo
L el jo s oS jlgseis 5l olbdiged a5

51 P oml (e G 8 Oyl Ak
58 Sledbl el yigs YU Jlow 90 Zewly 286 (6l

)90
9 s9—=b o Lagl oglas 5 (5)ls 5 (655958 )
Qlf..x.:.;f)b.m &Y

6‘4:»_.3..56 Lgl.mbsl.é.'{ Y

5555 5 g Zallsb ¥
35 9d5 pilas el g Tl o Loyl s 4y
3 9Sliso0 3 S Lo o5 (5 SLogise)
(3900 7 J39)IS )32 )0 stwsid &b 5l O
Oleaz s Jolow plood (gl a5 el (gloolu wid
(1) Sl 533550 655 aie SO lgreay
odsq S 4 HJlu SUlgs ol o (555405
(V) g gad 00y Wilos STl o ;SIS
9 25k e 238 9 Seln s 50 352 ee slatglis
u‘)‘wh__w dy.>)__4 ulfd__af ) OAMS)‘}?L_W
(D) s ods 30,8 sla JoudS

A2
Ve gllipler 5 cog oledic 023 Jl J‘L/‘ 225 o nls dslidad

af



Ol aBlige o St Shgmsn Ln! G
gl dneSh 0 |y Slgngn oy o5 lee o
e S (5 1 el i (559, 53552395 515
O3S 0oy Fe U 1y aial slaos il 5l sola!
.J.S‘oéj‘

Slr o ycnlil s oo 5 S 58 F590sS S o i
ol (65950 pllos oS il Vb b o

31 IS yebdns 0uisS gz is slapls g olS ads o
oS i OLIl (g oM Sis ddgle) ddgle
oolaz_wl )_ilo b‘s_n 9 ( 9 UL—MT LSCJB 6&00)3‘).‘9
5 OS5 9 Hdeadl calw o Wl SSL
(1) 995 o0 WL a5 oilinlgiloge

G 45 35 5gSUeS oo i e o 9 S
chle bas dacla 0, pedglo (o o kol
Lol sl p3Y slompl )8 ol (55 55518
e 1) o3 S5 cale a5 o ls 1) 5 sla 2T
UL g

4 GeSYLS 9 55559, wile) 5955 has (]
5i8

o s wlgiol (55 g Slggpm DUSY Jas (o
(55555535 3555

535505 JSa & (B 5518 il

el sl 5515 slwslil 5 (55 SIS a5 (0
C:.\.Aob’jf )59lf

a Ll b Joloeo (sloaus 5l gob; jlade o o o5 50
b Gl Bl aul Seigng py S w2l ails
S a5 1) S olS wilgh e el Jiidgy 2L
LSt e SIS S oS sy 4
Sagy g oo J1dd b o slaael @
St 5 35500 oS SyIE 4y 0 4o
el GBS Jg5eis 50 35518 a5 e

ol Sl s o s )0 olge L

Oy 5l e gl 8 O glaa ! iy iow
Ngd g0 wd> @asjles 4y Sy

O S 9 el slagyge 0 Cod 5l o
& Sl lyoangy S unilitlin woliis 5 Jole (vt
(B) LasQT S elas e ol

Sl ok loare S5 Sl plo (ygzren 5l
cdy @lam pl dewgds wiilyn & sites olaSye
oo)lsS oBiws danes slaplail g oedl aliwgdy ool
G e SRR LR e e o
Sl (i Sagad g 4l e85y Bl 51 IS ot
()

$iln e bt Joone job 4 j5ib laS]o>
e E R L R
L oS5 50 Vs g 92 oS o) el (6551 lawgte
b dniS flas (g ) (S8 earms i izl
3, g9l (8 loos 318 0T (lsinl § bS]
(1) 28l oo (g p 5l (28 ke dlgo plo b (ools
95 5 g o 8l a5
i S o g S ol S aniiS i
ol Sln Sl Baa )3 55 g Canl SIS el joiSY
() Wb oo (o)l atlg

G900 3935 oo iy 2 K205 915 o
BIY ay SLpo5 S oo Sealis ya s 55k el o5
o Soo3 aS A5 e oo jeSY @ ) SIS 0 Sl
T g Slmy (Sple carlby sl 1 )55k Y
Sy go glacdl plw gl 1) 55585 5l p S ols
2,08 5L 3615 @ S okS iy 4 il g5 G S (o0
4SS oy Sae biwg Oliaeeg S i Gex Iy
Ol 3= 0938 Sl Gl SIS e 09 e ez
iyt Syt o cnier 51l sy, s oShsisols L
Sl a5 (sy9b an 09-b s o5dslie 035, slacdly
o= ol 3ls o5 J" )19 ol (o5 jlons
Soyd Ve Sl G el Gl 5 Cnl gl 095 oo
el (e 555595915 4 5l 390 5558
Wloigugw slasilos le 55emieS oS elail 0t 2l
Al slaawl g JgpudS (liSY

O)lee alize slajlo o 5l eoliinls joe (S rp
aoyd Ve Oligmgp doyo £ L0 Suoy sl
Eai by e bey SFaa s Ve it st sl St it
Jao Ve b g JyywaS slasye Ve U0 (S5

‘42
*r VE: - el epler 5 S elot o5 JLs J‘L/g&nﬁﬁé‘gﬁl‘“w

(]



A HFansS lase i 8 ojlaslay FaisS lase i
g (oSS ol 5 (el
e e 8 e sl Qlfm)‘s-f“ﬁ
RaT SiL L O L B Y R U & (65—l cypals
Gidgws o oS e 70 L5 Fe) lE0S oo
O pwolocblia opd a0y

O e . 4

() ol JEULS ot
==z Ol 3 (D 35605) (B0 (o5 15 laie
3% 9wy Sl y0 p S e VP BV

(D) dusyo0 35 YV b g5l olo;
L R
OB Houbo jo Lol cenl ol lailiny )5 Ol j0sm9 )5
Conl Gelgdl joubo )3 5 310 onge 1) 2B

D) ..5)|.> 6)-‘;"’5

9 8 aslS e wile (placdl 4 S48 59
30 CLE pline 4 slags 5930 S S
(V) 3,08 (S (355 02 ) 9290

ol S5 B g A (s iy 0,029 93 5l (e
Jaite 0S5 saidlywgs vbgn L aS col
o AU Rl e
e se S5 el g

gdaw ;o &S el SS9 (lods 1S gl 0y
Sl Gain b 0o ez 5l g 3)ls 1B Jok
(1) 310 s Bgo o LT g0 45 a0

oS ol dinal sl YA b gty Sgey9n (51518
Lo ol 551 g 0900 95 55915 (talidl g
o L e e €
2 gl ()3 0d oe Sguze 0S4
el als o 0S po Sl asmale o0 5 S
S-diee (LS9 el Sl carge (3 SHS
£ED

Glandss o So5eds s Sglds cwyp 4 a5 >
Sl g LSl 5 (EaS lgi i3 5 )5l (e
lo3o! el g 0 0, (SIS SIS § g
De oSS Cow 4y 5 S

Rl 5l Basn 095 59 99290 Sl (e
O eS) b9 5 Olylsbins (s o100 e
03k Sl (e 9 Sanl iy Colyeds (9 95
(F) ca¥l b 4555 J21o j0 o2

LI (59 ol

Pt o,z glba o op VP L5 o
T 9 Vol 50 o0 10 g oad Qi (6,10 aesy
gl oo ode SO b 035 0wy

sloes,slp i ol e ol (el i
LewlaiyZin g Lohaes S da gy (D)5
Lapd JLS 3,00 slae jlann Ve 4y o3
39 (9 S 0331 (o8B (ol LSk wiile)
°)—‘5fas‘° 8 (9,5 U—JL"-" b 2o 468 00,
S e NIC I
s (paiz wazg cpl b aias oo dlol Sus; a4
Ol Gt 45 a0 £ 55 glbesy) )0 wis
IS 85 s yo0 Sl 4l ol (09,500 (515
Iy 552 alo, Lﬁ’})-;‘ 3 i iy slap B
2® 0398 Nijglise Cewd 4 pd (2L Sl e |
ool ol «STye3 CudeS &S (s

sty igin i B8 ploaa e raty Lol ipaen
oy

Dy G598 gl aile ST (slagyse 90
pgalie S35 50 on gl 5 e 0505555 5SS
SO e i Coenl iyl S0 bl jang S
Sl Sgliio 0 digS 4 51T 5l dayge,90 (pl
(M

ool 5l oandlligl (oS50l slaske joubo 5o
a5 B gla ol 5 axinn 55515 5lS saiiSput 5 a5 A
by Guilivlglosw g diis (g a5
Laave e i gl Sl DIl
d e SN e R
(0)

(0—0,0 19 390 >) j9b oo salljy) ptacl o3
Lol i Jsime 5 3,5 (2 ,5555) Coals
90 ySTas b wo )0 S vgan hadd 9wl o oD5l65
Sl gy S 9ol Cools saxadlie) sl Johu as e
oyl il cLmyg0,90 x5 s 45
lodsallie) Slaaty 5 (eiliwglogm (5L oIS
Sl H5y90 1 ()9 Saed ;ST1.(0) Sl
aS o9 pealy > Gl wald 05 ) |y oanallsy)
sl o Sl ayge 90 Sl 8

i e e et I
Oeiliwlgilogu. ¥

24 ‘
\\“.OMU@%}WUMAF@J@J&/G@M‘&MW wr
L)




e

e w‘ﬁj 51;Lc| due> ‘o|5>'g_§¢3 RV QL¢>).’;A ‘(&.)‘)i")
ul_’> 9 P9 w‘xj ‘u"’L"‘"d’ ul)LM.U‘ (S yuon2 olym

GGl g 555D 02 e o oS LIS/ condign 00 S Y
w23 ol e olRisls ol L]

4. Polakof, S., Mommsen, T.P. and Soengas,
J.L., 2011. Glucosensing and glucose
homeostasis: from fish to mammals.
Comparative Biochemistry and Physiology Part
B: Biochemistry and Molecular Biology,
160(4), pp.123-149.

pode oS tils 125 oan 55585l S3els5d 5 o] O

v/E
r \f’.ﬁ)t““?u‘r)k'ﬁﬁd““ﬁ”)w‘ri*:’tjb J‘L’/M‘&MM

Dl bl joeb (55 )0 S92 e YL S e
3 09k 9980 s a5 Sl SIS (g3lingiesn 5o
ausb asls 1) o slo)S cn i oo e pled o
()

b a0l (S5 e By
Oilgdl g cenl YU Lagl g5 5915 jlaie oands
2 0g> Slasl ogdledy wiiS oo 5 o2 (53L;
Og—9e il sl cadk el b 5 e
2 e8P ¥) vga o 0 (Busy s S LS
R 00 LY 390 50 (e (nl g Sl yid e
(8) cosl oyl laslny

o Jladie 3l i (Lo Ladly 5o joale (ralgms! ladio
OB Gedgmdl (Sufslom Codlad 5 ol (] lailiwy 5o
0) el sl dgul 51 i b gl

OieeST ool Gialidl o oo o 55615 (YL mhans
ms—I5san o (ReACtIVE OXYygen) i Sl
545 oo (glycosylated hemoglobiny a_L ;55
A S B0 50 pdy STy ST Gl 4l
R R
() ail apl S5l 5 laansT

1S S Ao

ol 5l oo 5Ls 5,50 (55,1 Q‘L?w)‘sw ba
Sl— 58 crlw 509 b0 Gl Jlob oy n
loa T8 o e olS5 s ], 15 siile olecelas
F58 65 ool e 5 0l o (2,0d 4 gy
e S TR e R
g Sl 2zl lun Qg oo sbml poSw jo a5 Jlsd
9 A5 oo ooliul 053 slaan] )b (gl S I sl
0SS oo pls a5 Col 0uls alligl @wyum s
9 S YU (865 L JaS(5s ¢5e 50 Ll 5618
P2 Hbswjo0 5 GBS ozt g ke G
iy Ll s s s allih T s
Lo ly adlie Lol 5 aily 02555 (b ) j5ub (LolSS 5o
Maza oo 55 pld (655Tg 38 CLS 5l gla Lo
S o0 &S wileyoe Lk 4 g e

(Odgudl 9 Cusl 00z Sl (95 T 9IS pulasS 090t
€l (9> oIS S5 o o5l iz 5l G s




Aol (e

oo pole (pwiige (wlid )5 (so2eiils
s (w9, olKisls
h.taherifar78@gmail.com

S8 Pl o)l Fd sy 5 (et 5l S
St &3 adgle 51 aS Dl £43 ol el (ladsle
Sel gyl g clio (IS 4 0l oo 092 oe
PLS 5,8 098 Jgmazme wdg a0l Gl
bl )i o d A 4 S Sl SOl
e Yaeme g ol LS o Ol Gl « plgpg0]
Doy oo Cadld g al> 0 4y 59, VP LY.

asls a5 conl o gladgle &3 clls ol
o=l o dl e La Iy g adle g il i
Ao, Ve -VB sg0 > ;0 P g adg Cghb, Zl>
e e T R
e e
0y S P A A 553 (595 3,5 el Jsb
Jeaze cpl cudls ol o o ¥ U Y o0 5o
9395 (o plal pla U a0 ol ofiws by
e L s
b o0

sk elosl 5l Glss oo )3 Db 4
(6350 Ly (o2 00 lS5 lens (gay (sldasS
O S 0 g Sl (BB b les (e,
Corsh) Olsise ol oo 5o sladole )3 a5
s Sygmo 58 ebate ol a0, S e i | ]
Py L5 andlias 5L 1) sl Celis wiz ol oo
355 8 el e 9

Sagldes i (205L slp 60,5 slaol, 5l (S
S e (oilisen sLin iog3i b shons (05 i
Sl 59,2 4-5" Gl 55055 o0 )] B oolituls ) ge
0,91 955" aliwgas Ygamo &) adgi aSil asazgily o5
;=5 (0 S92 059 slaelre gyl
pls Sl Comgone Slaz b gl @y 00l (5 Saslal
fy oo ado & yd 59 ol o 5l e oSl ol jos
QLS o 00,8 g W yagd ¢ oy slrolKiws aliwga
oxildigy co)lazgd Sl wile (ule L alolidl: 4

S50

|

SMdele 9 Pl

UML’ Sl 45 siie sdus dlge (59l 1S e
&S oo 51,8 colauls g0 Sllgs slasLs

oolaiwl (5 i (slagl8 (gl m as @L@Jl)? i
alizee (LS aiy ) g aily o F Bl Joli 05d
slaog,S o S}W Sy g5 STyg5 aily o
gl o Gouad b 2

Gle JoSo 5 (—uig g slo JoSo 0 ludS dgle
o dlge g Swelig

Lis Cogz )3 a5 (D (o s 5 Se mcnlye
wabd.S5J.c )‘ Toomo solazul

5 4ol S lalS shas; (S aadsle (S jsbay
9y ot Jold GleasS L anal S slaadgle
g wBbios paS 5 lgle o2 k)8 b SlalS
g gl Al A el Juld a 0o LalS
Oee s 5 ot slaS p gl lals ol ais
daSl 8,5 LS 4SS jglaieds sl s el
30y gl YO 5l i slaoslasil jo oyl eadgle
el )l U les o |y OIS ojlasl iaisds pal )8 0 >
S 0 4o Gl odle a5 55 o a8 vl
sl Bals SIS

Sygo 4 Sl e (g laels jo  Bras slaadsle
S 1,8 oolaiwls g0 Pdhw &0 s L o3l (St
OLalS Dl jlosla il Lad So) o Fetes 5l (S
Dgdige Jol o ol oS 5 g g calise

Aol 13 o 8ls 55 1B (gblie bsle (3,8 sl
)_L:."> U""ﬁ) u_»‘ OHGA ool oLsf ‘_SLQK.A-Q_AMS
9y sLle 5 (S ol ) o )lus 5 (s59mi]
AS oo Jdl 1) oS (slad oS el pl 505 glew
Sl 40,5 Sz ley sl g

v/E
Ve glebeler 5 Cog opledic 023 Jl J‘L/‘ 225 o onlS aslidad

af



S g oS sl 4 sy (6l 45 Szl
b el s5leo o bz slul 4 5LS pgen (g g
oo L olsiee sokie a 058 Bile 93 shew
Gle ) ol shw 50,5 (80 b 5 i (2] iy
5,8

3o abl oo ole aws glws ol 0olel I onul 1l
e 5 Gle e oo VY B 7 o )85 ok e (0
3,8 oolanul coas cdl yu

2 94 Jlw 5 Jgad p0 Vgaxo Pl (JS 30
Cudgime ged dil) Wod oo Bran Jlo oy Joal
pa—e s 4 (g o)l 0929 Dl eslatl sl Sl
B an (p e (Jlw S Jgad )0 o5l adgle 3524
(Sl oo ol 5o Dl

e Gla 5o b Dl old I (6,5l (ol
g0 4 88 ol Bl by, (e S9d By S e
9925 m8 4 gk C8L a5 35 Zlls gl Sl Y
Yol (s ed 45 068 03l ] 4 (6,505 slgn
Ll g sl acbloy as wiloa s =lb cogass
Sl (65w 095 Pl 3idd oo ploeil By 505
Wbl sk e g S LSl Seh) S5y 4 aS
S g demol (552 ol ALl (Gloged by Ao yalls
Y SaSYawl g ail bl So; S ey
bl asls

s ol S 5 Sl 015 Yoone (sladsle o)
95 o3l ol gl B yme g s g (SThos hgs
Lol (Bran gladdgle on 5505k g e 5l (S

i
P LSRN U S L v P SIS Swe s e Wi 7 PN PP F R
‘5...;5&)3 oKl ;_)l)l.w.u‘ ANEREF ).o.bLl Lg]u.u L_gL‘bjlf S)).o
'6)‘3)—.!. LgLa:Ul_w; 9 Slosal, - (80, 8 solﬁw i
($5,9bS e 9 Ghyel Ll ATAR ol Ol

st u*’)?}" Lgtbwb .l 99 )L.m 5} ‘(5""; ‘& ‘ul'l)'@b )"
sl el o Ll N AT s

‘412
r Ve gleleoler 5 cojled o2t Jl J,L,/c“""’”‘wl‘“w



(M

(=0yS LSS gy o

Sy I (Slrdls 5>

elb il
A pole wipn (WliB)S ggzmiile
Aer».‘o" ‘5..49\))5 oLi.‘l‘J‘b

reyhaneh.taati@mail.um.ac.ir

Y
i
i

’
J
L:—QU‘(‘,L@%}WUL@‘WLJL,,J‘L/M 9 ﬁ

i



O A (2 g a4 LaglS (1o )13 B yee o
Sgdiee Qg el plime 28 o oS

R E 2o s e 4 Lo sl 28,000
slnly S 3lj uJ.'z.,o c.'l....o 6‘)-? Dol goladl
s Odgy Lad gl 4 e a5 ouls Lad s
IR

S glasig; @b slels pn g)ls 4 Sl 0l >
e Jlasl) Bl bl la e &)l > 4> 0 a ai g
9 8= Gk 5l ) Cagh) 5 (LB (olral>
a0 b glalao (0 .00 o0 &) el (o344
o=l s o)l Gl Vb Cosb) 5 o)l
3 e s S o3 Al By ol g e
C_';)|)_> 4,0 ‘-(,.Ja,.» JS..we 9 eis] Qlj.:o 6‘)‘.’ “:’)‘)"
Oyl Ol 45 (slSas B3l e Spetg |y
as oad o3l &yl 5l is o8 dawgs eod oS
Aol oo ialidl olF oy Ol 4z 0 wil b
sasle> (hyperthermia) 5,0 Con o9 o
gy

S ol lagly Sa it glngls o
Sl d s asls Sl el oDl Cps v
dae codl o) asS e ady Ol a5 placuled
ey o LS (o Collsh 5 50 il
b 4 Ol Gl sbojl Cex gy 4 09>
slacla (55 Loz aomt ;o 9 wboe (158
oS olass 58 YL g 5,05 b o eSSBS
&l e b 5l Ol 8 ycsil 6l
} .Mé‘so

dslssiic Llouial bigy el Wi les it
A Sl S 15 alad 5l o cels B g G
b 5o e ol olidl o S5k ek Sl
S S sl g5le 5l S easmolis b )S i
=2 Gyb 5l LeyS B s i 15 sl o8
Dyl o obiS glaoly 1o O]

L @lesS ool o5 Ol 09 oa JSal, win L
ol als

S GW—ie (055 )3 ] ] 05 Jy—ab
ol ila S A camd e )3 el o [ e il
I ol ol el clacalBEEE s
plel Lo 37 L agalge jo jlaels a5 Slaloil 51 S5
aS assl olul o 1 lsn sl )5 aS sl opl dos o
Lgl_ebglf 4SS Col (511;> B Q—.’.‘ ) ‘..\.25‘54 o~
sboolii slailior 9 Olal 3 Ygene &5 (50
Loo oy 0,00 (6 yuansd oo Liie g 0 Csgolo s
Gk cul ol il az 0 YO JIO (6,0i98 sl
o SR I S
3Gl a8 linand 85 s (el Lo)Tiitis
45 Ojge 48, S (hgede lga Cogb), 556
Slod ;5 (2le)S (ol il YL lga Cugh) 4z jo
g e bl (5 5 0mb

G B Sz SGras i ale)S oyl j9n &g )0
«Slygz Brae oS ol s b oo oS S\ Y
5% 9 05 A4S 53 )12 oz dpul adgi el e ge
S 5 dgle Sran halS b oo 1Al Oy ax
GRS g sodenl crge g aBS (oo i ) eSS
WO 0o 4y s Laadsle 305 o0 ol (27 lae
oPalS el amis ;0 9 WS (o0 g 6 oS
(JSio (] (955 @) Suxr Sgh oo Syg> Sras
QA S SL adsle L, plo (Ll Job jo cosl g
039 i by ¢ 23,08 sl 5 655 gl oS
il 38l Loy 55 (65l sl 55 551 sl
O 51 SLS (sdin dlge wies B yan g,0nl5l ol o
holed oo 5ol et adgs

ol i Slas (ole S eyl G900 )90 5
sbepls ;0 adg (hals (ol 95800 o5 g g b oe
B yan (6 pdus Slss oyl aST > el 55,0 o
I e Sl (Byme )3 ;5395 9 9iS o
2 S o

ool Joie (Lol slaole (b 3 Le )5 (2
RN TSSO I | SOOI LY L oW B TR
of gloaali o (il gyl 8 50 (Jad el
SglS Daliay wands 5 (s Dol (pl @y 0028
03 (Slagls 4 S g WS (oo adgi Ol 00
i oo Gl i LS S 4 S ) 09>

25k an (il e 5o (Jad Doglis a5 ol (g
dolse o U ogi oo obml (gle)S (25 Lawgs ooee

e

v/t
Ve plebepler 5 ojled  o2d Jl J,L,/ (2« oale aaldlad




Fo QCCII

L La,8b o sle  STjss sla 0938 0 S o
o2 3l ) Sls slaceSon wile Sliss (o>
Sl 3l g ogpn 1) 23STy95 ¢ a5 Sy pie (i
A4S ool YU coaSL  STye>

Sl clie jls s SO 5l Ao s Y
Jds 4 soloccwsl Gl ol gl g8 crien
4, oie ol 4S5 WS o Ol awdie 4 pladl (e
OO S L aS 00 5 e o8 Slygs Bpas uals
Ol 5L (L do i Al gty (5 ks e
u“l—"*—"r « 4)| oolai_ul ».\.«5‘54 g9)..a.4 Lg)aps
Ol Plasa Ly Bi > g Ol b 285 el
Al Aalgs g 4o Glre OIS g S3g0 S

Ol Gyl ads 0w ploaS plaasgl Y
o=l )3 wboe palS (B)lsS oltws 4 9> by
(S STygz olge 5l oolaiwl b ogd o Loyl
Aadidn gt 1) (STyem dlge puan colld

LS T S e e R

s il ],
B 50 s ) Sigm gy duwl aiile S 05 S F

Brae il 6l g s Shygs b 50 0 50
S aslal O oS glae o 4y STg5

Byman 5l Al a5 55 o Lol Wb o s jusd 3450 0
Sr 998 olial e lsn p 4>l ey gy
Dy oyt (Ao sla oy 5l e e (8551 (el
G5 GBI L e )5 lga a5 o canl mly iz

Syle 5l (g iy Some dlge 4y lg ¢ jlyol g

TN
WWw.daamiran.ir ;l,wls ele 09,515 .\
Www.alvandtc.com .l ;! (s g ,msls aSis dials Y

Flz Gt o5 Syan ez ) €1 SLS i LS g9 Y
Ols! sixis oKiils NYAY

¥
‘f“OMUTJ%}WUWAWJbJ‘L/M‘WuM ﬂr

)



B (g rs

The effects of morning compared with evening feed delivery in
lactating dairy cows during the summer
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Abstract

Delivering fresh feed in the evening is a management strategy sometimes used
during periods of heat stress, but previous experiments have observed that
night feeding increased feed intake during the 2 h after feeding and did not
change intake during the overnight period. Twelve Holstein cows were used in
a crossover design with 14-d periods. An automated system recorded the
timing of feed intake over the last 7 d of each period. Milk yield and
composition were not changed by treatment, but night feeding decreased the
concentration of preformed fatty acids in milk fat. Night feeding decreased feed
intake 1.7 kg/d, and decreased total-tract dry matter and neutral detergent fiber
(NDF) digestibility by 0.7 and 0.8 percentage units, respectively. The amount
of feed consumed in the first 2 h after feeding was 64% greater with night
feeding, but intake did not differ between treatments during the night or early
afternoon. Night feeding resulted in an increase in plasma insulin after feeding,
which decreased plasma glucose. The daily rhythm of core body temperature
was entrained by treatment, with the phase shifted and the amplitude decreased
by night feeding indicating alteration of the central clock.
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Key words: circadian, daily pattern, feeding behavior, night feeding 3‘
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heat stress Heat stress occurs when an animal's heat load is P
greater than its capacity to lose heat. LI
feed intake Consume P T
repeated measurements design such that each el
Crossover design experimental unit (patient) receives different ‘5"&”;5
treatments during the different time periods. &
Treatment the way something is considered and examined. L
Decreased make or become smaller or fewer in size, amount, et
intensity, or degree. Rt
Increase become or make greater in size, amount, or degree. il
core body the temperature of the body's internal organs. I JESPP
temperature ON &3S
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