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1- Crystalline L-Glutamine, Evonik Company

2- Meckel’s diverticulum


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

YV WY lsls g5l 10 ks fpger Jlo [ sals Sladys slosing’y

M) 9 (‘;)s) Y\ l.t \) u.v)Lc‘i 0)90 )») @L.\.C 6Lboj.a.> @L».o.».w h.A.aS).) 9 [ RE- 0 J.&w 6‘)}‘ -\ Js.\?
(59, fYLYY)

EITAALA
ESTTRANAR OeoliglS JoSo woyo (300) oo JSis gl 52!
Vo \ -0

NS BVIYA OFIOA IWE OF/D- &%
ARIAY) VA Y/ 0 YEXY Yol Lo oS
\ fIY- fIY- fIY- fIY- Lsw s,
“IYY e e e e plabs Sas
\/FY VIAY VAR VIVE VIVY Sl S 50
\I-F VITY VIE- VTS VIYE Sal S
ne e e e e o Ol S o
“IY¥ -y <Y - /¥ e RUENCOR | PP
--¥ VY Y e N RNV |
_ N oleY _ _ RO |
-1 ‘e -l ‘e ‘e ' Sone g saliyg JuSe
- - -1 Ve V- o
- V- Ve e -1 - oeelisls - I
(00 dplimo) (o1 loorcid S

Y1aY Yoo Yoo Yoo Yoo (5 oLS 13 S JLS) pddgilio LG (3
VavY YV/AD YV/AD YV/AO YV/AO (0o y0) pl5 a9
< IAD V) V¥ -2 -394 (00,9) oS
“I¥Y s <IFY <[$0 <[£0 (0039) o jiwd BB jand
1N INF “INF NF NF (003) aohs
V0 VIY- VY VIV VIV (8059) ()
“1AD <130 <120 <120 <130 (00,9) Crpiomps + Cypeiie
IV e <IN+ e “IAY (30,9) ish
Y/2) \ARG /¥ \iiat YT (00,9) (alisls

3>y VAo D3 gty (holl o a2ty VYoo A el 3908 el 1) (B3 p3lie 0 p50lS pa (ol @ (alg oS )
VIO (ngdosny oS koo VOY cials )5 (oo VIF Bz (ralyg op ) (oo 0 K oy )5 (oo Y7 B (raliyg o Mol
Sl sl )5 (e VS el 05 (e oY s 05 (e VOY cbenSo s ) (e Yo il 05 (e
oo YO o2l 0gad (5ol [y i ol 00z 0,55k 1o (sl a4 (Fans olge JoSo 0,5 (oo VYD wiyisS— oS5l oo S Jow VYITE
95 ke IV cpgaib oS (hao Vo e Slilgn 05 (o VF s 105 (oo VP e iR Slilgas )5 (oo AT (59, Dlilg o5

o e ¥ IS
Sialesl Gl weys 1 (S e gl 5 an3jlgs Loy 3L 5l yie il go Loy
Soyd Ve pdle g 3L Jslowe po (oulindl, ham g odd axBloy oxin & pgiss dawg
Sosiyes sfoslel plie & 05 o S b o] Sl 595 g 5 st


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

YA G055 Glazmsz SasS 03y, (sulidiidn,; 5 9, 8es el I JoSe SIS o 2

Goe d lanl ldiges « poo! 5 sloydlL
dwl 2 0 Joe /D Joloe jo ddds Y
V+) Alcian Blue Jslxe j0 G 9 Sl
Sl aul 2 00 Jae <10 jo ) 06 S
B Y G5 5 xRl badiges Of o gt
o & obdele slass LL jo .aal eols
Ol e STy (50al S5l 4 5 sk
6o Piwg e SeS 4 (AB+) wsls
ATY) wal o leds

sG}L,uwu) 6“’%;}.’.5 Lg).:fo)‘bﬂ 6‘).3
Bl diges o il 4 Wl 5 sae 4 sl
Wolls 18 goges Comdg yo A 6o,
Jolis gl slaasunld .ol oolaiu]
Je B 5p Sei D 5n Job o 9)lge ol
Jo D Can S Ges (e S 5 5 Jlal
5 b pom Su 50 jp el (Sile) 5
Slamale 4Y Cwlxs ‘(Q—l =l paw 9o
(o aY g (blre pj Y (o by o)
Al dawlze gy akaly 515y @Lw RIS W
(V)

Y7 x (5p Jsb) x (G cwlbrs crai)

slawi (ilS sl Jobos o515 i sl
sp deb oy el Ghiled bl sla sk
250 ol oiled gy slasd ol s
A5 a5 Olee a4 mpe e e

VPR s

5 Gildlid (5Kl Uolie piss 5 and3les
G oy e b plml ol 8L
eY (59, 9 At diged ;@ 5l yieg e O olul
9 ohl LS odhl 5l al eols 18
Sl el S5, (U sl b ee]
5 u,.l_..“SyLo.ca SeS @ ‘f:Y 9y 00 )L\il{.
atd il vy lp 35 plxil gl
PS4 Jale (5,8 2wy, 5l ouds
3,90 sl 5l ole wSe (0gSig Son (59,
L58 £y 3eolatwl Loy cal a8 3 las
e lbcsy, LgL:a‘;}.w EPIX XCAP
(YY) 0l s pejlail 00y, slo
oaiSads CblE sla ol olawi s (ol p
C8b 5l ead Ay Glaby (G awge
Periodic Acid-Schiff (PAS) s, L pgis3
5 o &S S Q-.’.‘ FURR TR 6},,.&5\;)
V0 Goe 4 ladiges po0] g olosendll
Sl del 2d 30 0,5 0 Jolomo jo dao
5 xSl biges o5 O o st 5l
slass LL o g eal ool I3 &Y (g,
Sl Sy ol @ sp sk o &5 aladsbe
SeS 4 (PASH) wiols las cuine jiaSTy
(VD) 48 Sl (655 3 Sam

oLl 45L°’J51-“‘ Sl O 6‘).3
Alcian (pH Y/0) g, L pgsj; il

o &S sy onl 4 ad (6540l Blue


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

Y4

wz e Wb i) 5y ALl Sl ralS
S gre dali jles b anglae jo bl opl as
(539, D J*%L")'T )50 oLy g
S b oaline SEW R 40 G Oy Cn e
GBI poliolS JoSe o0 S 6l 0 b
SBNp dm ad, 05 (p,5 YYPAY) W
elisls LaSe aoys /D oS wizs S 3
535 OeS (pS YVAYIY) wioged il
0 ol pelisls as s VD e b o
L Bay QT o 9 (5,5 Y-ANY)
(oS YVEEIY) azzils 8 aals Jlaw b oad
b o po 5 allyy, PBrae St Sl
Golosine yob 4 Gtalel 90 Jsb jo olié
B orz 4 GeliglS JoSie (4998 3L o
O

VY 5o o2 4 ualiols JoSo (0933 250
slagizn JolSS p (hygn 0y98 2l 5o,
PSS sbarer SaS ody, Gilike
L OISOV W R oA T g PR
PP 9 3led (s B3y (S
ealislS LaSe 0o yd VO L) o5 Llodrg>
SEAVL losine jsbo 4 waing 03,5 23k o
o Sl oSo (P<+1+0) 595 walis Lo
s 0 2 Sl S ol L
TV oo 0 Sass 00, iz lain
9 P95 ansilys Job (rizren lBl (S,
4 oeeligls JoSe o938l 15l cod poalyl
P BULES

2 omblS b oopr ileeSe 25U
Sz esyy  laisy,  la Sy

VWA liadls 5 ke 10 o)l fpger Jlo [ sals Sladss slectngs

F L ol LIS b B o gy o
S 5oy azgz askd VY 5 IS5 Y las
g0 Jd i a4 ol gyl Jaw 5 ol plexl
Yi=p+T+eg

ST Sl o oaslice 2 Jlade (Y
salojl gl B (eligl o (el
EXCEL ,l38ls 5 oS 4y lazl oosls  olas
SAS |l38le 5 5l oolaiw! b s g 00l 5 e
oSl o (Vo) wiid S 18 (5 )lel 4325 550
A slel axly SO lsie 4 (g5t
O3S 5l G oo, gleeols Ll as §
cole sl 50 Jsaus Arcsin 4 bl
5 oSl (latals wiz ge3l b, @ lajles

A) o plxl o )0 B (5l gxe mhaw o

2 o> 4 oeelidS- I JeSo (09331 il

Shhe= ailis, 39 ORli8l % (je ek
Sleazg> olde bos co o g alyg, (s
Lewl odls eolo ok ¥ Jeax o w;
3 oy A aaliald oS as o S jog;3l
S s cygp 0350 (il 5e, V)
(559 TV o V) i )0 oy ()9 o s
P 0 (P<+/-0) ol vald [l @ caus
0,99 JS 0 9 (S, YV BY) Q—ijm 0,99
039 oMl eSSl (S50, FY B V) ioles]
OeoliolS JoShe doyo SO a5 Sy allyg,
YL gyl sxe jeb 4y (g 00,5 L o
VO g 10 Gyas (P<e/0) 59 salis Lo

5 oilRl el cui i @ eligls oS ao po


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

v G055 Glazsz SasS 03y, (sulidiidn,; 5 9,8es el I JoSe SIS o 2

$lojn gl Sbee 5 Cuold o Jsb (S,
VB 5V 6hls oy o5 SBW, e ooy,
Oglds (Wioged Bl ;o peliglS oS w0
ol )l s
opz & Omlbsls JaSe o938l 530
Sl sk o515 » 355 sleazg
oads &)1 7 Joazr 55 (S35, VY o 10 £33
WS Il 4 iles Sl sl e
oo s (tal38l 4z po CLS la sl
awlie Sl3 5 9 0px 0 el
55 5 Sl Grwge Ll LB sla ol
e Jsb o stalejl slajles ples o

Dy S

oals LI D 9 F Jolax jo S slraxs>
el oSo duoyo VIO LY 0g580 ]
5 Swld o Job jlogine S9nge w0 4
P55 9 aasled sy mhw Colus
Soll led b awalie ;o 0j5, V) (slaazg>
Sxo sl ey TV Gy (P<A100) 0l
che Colus 5 glmale 4Y culbrs
2 8S GB8p 3 pgi) g andsles o
Oeelials oS ao )0 VO LY pslel o090
i @)l jsb a wisged ko
o ol e (P<AeD) oy el Ll
G @ p Job S g 0 o515 g Culs
Loopxr iledeSe 56 cod Con S
BY 5 V) i g0 S5 LR pelislS


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

G555 azgr o Slae p el Al o 02 4y eliglS oS (10933) ;56T Joox

2l Jod oy

aljy) Brae STyss Sl

ailig) Ojs Ll (pSilee

09938 Qs

(515 (o 0 il 4y ) (o 2 bl & p)9) (5 o™ 0j9 S LS
STHXSTE (o) 099 (e, 099 59
FYLY  FYLYY  YYLY O FYLY O FYLYY  YVLY O FYLY  FYLYY YY) £Y '3 e
/Ay \E VIVa WEIYe VR AT ael-D vrvy o vvrs®  vieeny® sveve®
V¥ VAA VAD  SAIFE VEEIOF ovNs 0/ vrse var® vavye® sres .10
VIAY VIAY VIV Vee/s VYN OFIYY 0OFYY YA “iaft vveare? viona® )
/a0 V/AA VIAY QEAY O OVEYAY O FVE FASYY vIA- Yot YeAars®  aaem® VIO
.04 NN YR VEVD VAYY VAV VEY ¥hov VYEA SYITAN YEAVA Sl sbee sl
JENY Ve JOMN 1o BA N 7SR L7 YL I S IE¥0 Y AL VY P-value

(P10 0) W3yl o pme gl [0S0 L eaiins il 5Y By > gyl a5 oo koo g 0 0

555 Slaaz gz (0055 (159 Mo s8> ) SzsS 085, Sl Sy (s 39 5 sk p G2l Al pe 0z 4y ualiglS LS 39380 236 - Jgux

poil #9555 ap3lg
= 039 Jsb = 039 Jsb S 038 Jsb oy 4 Greligls JoSe (j09381 wo
(ao,0) (o silw) (22,0) (o 5lw) (ao,) (o s5lw)
ESTAN
YI-vs BAIF YI-A-P Y2 Vv P YY/A .
YNSY SEIY vivss® SYIY VY -a® YO/ 10
YIADS gV Y/avs? s8IV V£ 57 Y¥O )
/5. £VIY ARA SYIY i YV/¥ VIO
IYVE \A8% SIYEF (TN NV NN xSl jlre il
ALY Niiai -/ Wi -/ FY .| 5¥ P-value
<S50, TV
NEXY: $aly VATY OA/+ N Y510
VY EY eIy VIYEO $VIA NN A/ - 10
V]V SEIF VYSa SEIY -ISSY YAIY \
VIVAS N VE- - SOIY VY YA VO
oAy YISAA <+ A] Y/va ofe5p /3N xSl jlre Gl
VA Yy <Ay S\YA -6\ S\YO P-value

AP<e 1+ 0) &ls Slo gme Dglas K080 b wautes ailie 3 By > sl a5 olo Kl (gt ;o 40

LA

NS vy o M ) oo g/ A€ gD (AL


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

S0 VY O 00 (95 sleazga S oS 00y, ¥ LSSy ) o Sy 2 o> 4 el JeSe (0938l 136 -F Jouo

. Gos Cualind Jsk :
S g Sl o S 1E el s Jsb Cud @Y ) ) i JeSe 5938l ao o
) oS i i e
S S Bes slaels 0y 4 aeligls
=Y . .
GV e yiogS) (&eye S (sheo 5> 55 0laed) (o9 ,55)
a2 3lg0
YoV fP /0 YIVYY YoY/E YVVARA  veves® Avevy?
vEO/FYP ATV YYEIVA voo/ma o vevna® o yevsp.® .10
FAO/AY? [AYas YA0/VY VaY/fs VPYIAYE VYAV O® \
8av/- 92 A FIYAA YAV/S ALK VEV/AY? YYAB/AA® V/0
IAvAaYe SV IN-$F YAy YV/AYO /AT AAIDAY el slre Bl
o fe 8N - IYYY -IYPE Y0 - INDF ey R P-value
P33
YeV/FrP y vIso-. YoY/YY YYEYD  AY/AYP AFA/- 0P
Yo NP Y F/5EY Y-8 Varas  AsY P Aq-/14P .10
FEANYE YIo OIFYY YEV/Y- Y.VIYY \wYYS? vy ?® 3
BOYYE? A DAY . YAQ/AN Y-NEY VEY/AY @ YYYEIOA® VIO
THIAY SINa-$ JEAYE TNy Y. /EVq Y/-AY OYV/AYY Sl jlre Gl
R <1600 </-qA - J£5Y - 10OY Ay ATy P-value

(P<+120) &)ls o g Dglis 085 b ity ailie 3Y By > slyls a5 olo ) Kl (gt ;2 50
b pll ol 0 oledF )5 5 (60 pnSe CLllB L Wbl 4 Jate (5588 85wy S 5l oolasul i Lo g 1o jlal plas *

A

K | oo P78 e & ople € T e (oo b Lbdvans) b


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

355 TV o 50 (51555 slraz gz SaoS 0y, T liacsn, sla S 2 el Al e 0z 4 eeligls JoSe (39381 3L -0 Jgu

e ‘ Ges Caslses Jsk :
e 52 Sl oSl S ok s Yy . . . JoSe 29381 o)
' ) oS i i e
S S Ges & slazale oy 4 (ualigls
< - -
Ve oz pe ying Sio) (gore yoo (ko 53 55 0lo) (o9 ,5)
FEXSPN
§.q/5¢° /0 ViR YEYNNFC  YOVIOA  VFONY arafnsP
55+ [AA° /0 DAY ramy®  vesay VESIA- VErY/) P .10
NP 5 AIVA YA yeyrs VESIEA VYOF/FA? !
yegayy? /0 ANY ToV/sE? YY-/FF YAQ/YA yvay/ay? VIO
YeleoA YT CVYOA AIAY - YONOL  \A/OFF 52 ¥ eSils jlme Gl el
R A RN of--q - 1OV PEY oees P-value
O3]
¥&V/AYP 510 YT IAEVA LR T2V VYT ava/q.P
ab a ab
fa5/s- y /00 YAV/¥A YEVYY OVEY) YV -AMA- .10
SVF/FF y SINY YRVOE®  YeYRY  NOVIVY AYYAIFA® \
savIve° v/o /24 YRSV OYAYYY 180/ VYEY /552 Vo
fON 5 JEAYY L P5YR \Y/OFY VPI088 ANV OYIFEA eSilos jlme Gl el
YT JVYTE oY A ) ofeAe R P-value

(P<20) &5l o g glis [ 55085 L caizines ailis Y By > sl)ls a5 oo Sl 5w 2 40
ol 1l 0 (pleiS 5 5 )1 peSe Sl L Al 4 e (555 oSy S 5l ool b las e Sojluil plas ¥

Ad

oS vy o) 0 ) oo g/ A€ gD A\


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

vt 055 Glmazsr SzsS 00y, (pulid Sy 50 ,Skas  GualislS- I oS ST (s 0

2 g5 sleazsx peiss LB lagke o515 (1Sl oz 4 (ualigls JoSo (09381 1 -7 Jga

S V) o
bl sl ol o515 cblS slaJoko o515 ‘
PAS” L oas s0el ) AB' L ons sl S5, oS o -
Gt Jsb sies om0 sl & SIS Jolo shae) AT % OwebslE
\YF ATV
AL VAkas -0
TS VAYA \
I¥A V14 Vo
JeesY NN il jloe Bl
Rl +100Y¥ P-value

W) r:L?u'l S| g ‘_g|)|.) oblE sl sl cpmss (_gb.! Alcian Blue (AB, pH Y/0) L 6)~n] &1) *
b ool 5 e sls LS (sl sk (yuans (o), Periodic acid-Schiff (PAS) b (g sl 55, #*

odnlice Jol aan ,o i oauay ol Jg g
(YY) &
6)“5@"“’ ).)| u,./.ab?lf L» 0 > 6)L~A)J—Qi¢°
coye 9 aly, Brae Sl Sl »
3 S &Lo)’j Job yo Xog 00,5 db e
Ot sl @bl g bles ple
00958l il cow STy 003l Slo g Sgupn
L bogeldsy azs> o uelisls oy S
o> A elisld 0g38l (YY) olo olis
Sy O U5 sleoged 4 Wlgi e
S 0)lae 4 alez 3l a5 0ad ek 0 ,Sles
oeelols Yzl JoSe cpl (@l 1,5 oLl
Olsie 4 45 A e ol | 039) 5L 390
Yo 2S5 ey b gladsbe sl o3 ool

O3 RIBL g o% Oiy el S

G olel ol o isS gleazsz Al
L ualigh=Jl JoSo do 0 S Brae JLoo
ool el callas (V7) oLSes 5 o b
boopzr il JoSto 0,57 (5155 (ol 5aeg
slazs> G 0 oebll ey S
b (V) Jbb 5 Bk ols alidl ]y (odss
OeebolS JoSo o po S5 oS ()15 anliee
sloazg (39 GRIBL o gae Sonpr o
g sl il wels Jles b awglie o ieS
3 ) Ohes 5 Ly 5 (B o,Ses
O% 09 0 oRIBl e S
oy GlweSe azi jo LbS glaaz g
S g 50 NS 15 ) el L
Looad 4di Glapgeliy axs> (55 (8
Ao lie ;o aligld JoSo woy0 ) lyls 0 >
S 22l jlad b ook 4355 glaazgx L


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

Yo

03 OBl 55 g azs> o Slee Doy o
ol 00 0555 5 4B3jl9d (oo

VO oS (08 slaazsr o Sles als
dusle j0 W0 ,5 il o eligld JoSe oo
G pan JaSa il ot S o gloaz gz L
I ACHOSURIRK < EE SO I JURPREIS 3
ey A5k 223 Sy ) Yl sl 5 S
) Bk 5 Bk s (V) el ol
55&;,‘.33)34.345\31)4%5&)51“:&;&[5
Ol 0938l 0y 4 eliglS By ez
Sl il bl o Simgy ol S
sals see e 0 0Skee
S asl Gl Slas wls edg; (owlidicsn,
potie & ddoad n Job Sgamal iulidl
Rbasl (V) e o8les Gab g
ser Jlixl emenr (6,500 sl asls
P o STyt Brae alS b5 Congons
o oeebelS JeSe YL zolaw Sl eolatul
e 305 Shas y Sl 45 26,5 o
Gz jo 4 Cewl azgr BB oanl anils
b odd i BN, Byas Sl ol
5 S eelbelS eSe duoy0 VIO sl o0y
g o losi o

Sawi (6,0 gre Dglas Jimgl ol yo
S g Gl g gl clE gla sl
aid oaslive sialol bajle 51 S g 5o
e Jsb )0 e leSh ok a basle cnl
Sl sladshe amils I3 Con S5
Gy aS aee bl cas 4 ol sk

VWA liadls 5 ke 10 o)l fpger Jlo [ sals Sladss slectngs

9y Jled & adedlS e ww slp 0395
Oleizle 5yl o eligls (o «(Y)
5 oSme oVlail Lis ofy 4 bl
(z 9 OVY) 3 b Coonl 004, bloeo (5,35394
Looley ply o glyie @ Yieasl oaliyls
5 03g0i Jos Suglin lolin] oarsS pplass
ol a3z G2als 5 Getisn e Gl ca
(V) 0gi oo Sl laamals o
Slygz (gdse dlge 28,5 )18 oolatul o,g0
5 S5 00y, pleitle 4y (Kowy ook 0> b
Olsie & S8 009 5 0k o sla;n codls
ol gdse Slge i g wan Lol Je
sz Job (Bl a5 sl @aly (VA 09,00
039, sjn ghe Gl o LT o515
Sl 4l i ol 0ebe SasS
o yd BB (s3ke Slga iz oo b Yozl
oo Ailgs oo el b g ool lisl ], eog, 4o
Ol e )2 oy 4 OBy e o Sles &
VO LV g3l sl s o (F) 09,5
e sy VY Dde &0y 4y (aliglt oo
Sonte Sl Wb SgsS 039, e JS &
(Job Gl 55 9 pei5s 9 amjled (ord (33
Loalio 0 by mhe colue 5 Culbrs
b oazms cplog pol cnl p (2155 wald Lo
ol a8 s s L8 ol mls
e 0y & el oS g1 il
AF 5 V) b S o5 039y JolSS g drwgs
o 4 elglS JeSo wo)s So (50938l
cir 4l colee (il Gkl Yo


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

g G055 Glazmsz SasS 03y, (sulidiidn,; 5 9, 8es el I JoSe SIS o 2

2, oSl pame plp jo 03y, (el
oyez 03oliglS olad a5 sl o 035 ppass
Ol 52 o9zge bl 5 SLligs iy 5o
Sybss  Bpae SzeS 03y ble Ly
Sl Jsbw dlass o o gme Sglas 040 (YF)
plod ;0 (3 5 Gl s s L
02938 &S wasoe plis caalejl slales
S a4 Vel opr 4 (elislS oS
P g Sl rge 5l (GKen bl
S (gs SweS S8 029

i ols ol ialesl ol b IS b 4
2 ox & oeligls JoSe o ys Ko (5998
Syt e cShygn 0590 (ghkl g, T
Yzl il ol o (2dsS sloaz gz o Slas
Slae oe 9 e SIS s«
D GBS SeS e, (SELLCS,
G a0 plagiagh 2b e oleting
Ok 2 oeeblS JoSo Sl o) jslaie &
R 00y, ewlidisy, L bie slays
5,5 plosl MUC2

G pgwge eSS 5l oslie )
5O (s LR g 09 ooyleS oKy bl
s xSL wxles ply jo ofiws (pl cladlxs
slass p qslg.?u.c o> S5 (YY) o)
TS V] VOV UL S S Gl FL gV Sy Y
SR e |y sl Jelse il
(1) w20
Froy BieSen &5 ead B)IS
(e s G2k 51 L g LB gla Sl
() w8 50 cou |y bl g i 0o,
Sli gl e bl ol Gaw
JoSo (0938l a0 chB slasle
O eeliolS Ll cdnline opm A eliglS
5550 g 50 e Aol Sl

S ad> 10 (6550 EE 5 g Kgy 00 5


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

v WY lsls g5l 10 ks fpger Jlo [ sals Sladys slosing’y

&b

1. Association of Official Analytical Chemist. 2006 ff@ial methods of analysis. 18th
edition. Washington, DC. 347 pp.

2. Bartell, S.M. and A.B. Batal. 2007. The effect ofpplemental glutamine on growth
performance, development of the gastrointestirattrand humoral immune response
of broiler. Poult. Sci., 86(9): 1940-1947.

3. Calder, P.C. and P. Yagoob. 1999. Glutamine andnimeune system. Amino Acids,
17(3): 227-241.

4. Caspary, W.F. 1992. Physiology and pathophysioloigintestinal absorption. Am. J.
Clin. Nutr., 55(1 Suppl.): 299-308.

5. Claustre, J., F. Toumi, A. Trompette, G. Jourdan@Gidignard, J.A. Chayvialle and P.
Plaisancie. 2002. Effects of peptides derived fdigtary proteins on mucus secretion
in rat jejunum. Am. J. Physiol., 283(3): 521-528.

6. Dai, S.F., F. Gao, W.H. Zhang, S.X. Song, X.L. Xad&.H. Zhou. 2011. Effects of
dietary glutamine and gamma-aminobutyric acid onrfopmance, carcass
characteristics and serum parameters in broiledgemcircular heat stress. Anim. Feed
Sci. Technol., 168(1): 51-60.

7. Devi-Priya, K., P. Selvaraj, K. Nanjappan, S. Jagadran and P. Visha. 2010. Oral
supplementation of putrescine and L-glutamine @ngtowth performance, immunity,
intestinal enzymes in the broiler chickens. Tandlnd. Vet. Anim. Sci., 6(5): 250-254.

8. Duncan, D.B. 1955. Multiple range and multiple &t$e Biometrics, 11(1):1-42.

9. Fernandez, F., R. Sharma, M. Hinton and M.R. Belf@000. Diet influences the
colonisation ofCampylobacter jgjuni and distribution of mucin carbohydrates in the
chick intestinal tract. Cell. Mol. Life Sci., 57(t2.793-1801.

10.Haussinger, D., F. Lang and W. Gerok. 1994. Reguiadf cell function by cellular
hydration state. Am. J. Physiol., 267(3): 343-355.

11.lnoue, Y., J.P. Grant and P.J. Snyder. 1993. Effafctglutamine-supplemented
intravenous nutrition on survival aftéscherichia coli-induced peritonitis. J. Parenter.
Enteral Nutr., 17(1): 41-46.

12. Le Bacquer, O., C. Laboisse and D. Dominique. 2@BfBitamine preserve protein
synthesis and para-cellular permeability in caaells submitted to “luminal fasting”.
Am. J. Physiol., 285(1): 128-136.

13.Melis, G.C., N. Wengel, P.G. Boelens and P.A.M. \aeuwen. 2004. Glutamine:
recent developments in research on the clinicatifsignce of glutamine. Current
Opinion in Clinical Nutrition and Metabolic Carg(1§: 59-70.

14.Murakami, A.E., M.l. Sakamoto, M.R.M. Natali, L.M.Gsouza and J.R.G. Franco.
2007. Supplementation of glutamine and vitamin E tbe morphometry of the
intestinal mucosa in broiler chickens. Poult. S26(3): 488-495.

15.Naka, S. 1996. Alanyl-glutamine-supplemented tqgiatenteral nutrition improves
survival and protein metabolism in rat protractedtbrial peritonitis model. J. Parenter.
Enteral Nutr., 20(6): 417-423.

16.National Research Council. 1994. Nutrient Requimgiseof Poultry. 9th revised
edition. National Academy Press, Washington, DG. A9.

17.Panigrahi, P., I.H. Gewolb, P. Bamford and K. Haonval997. Role of glutamine in
bacterial transcytosis and epithelial cell injutyParenter. Enteral Nutr., 21(2): 75-80.


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

YA G055 Glazmsz SasS 03y, (sulidiidn,; 5 9, 8es el I JoSe SIS o 2

18.Pluske, J.R., M.J. Thompson, C.S. Atwood, P.H. BiréH. Williams and P.E.
Hartmann. 1996. Maintenance of villus height angptrdepth, and enhancement of
disaccharide digestion and monosaccharide absorptiopiglets fed on cows’ whole
milk after weaning. Brit. J. Nutr., 76(3): 409-422

19.Sakamoto, K., H. Hirose and A. Onizuka. 2000. Quatnte study of changes in
intestinal morphology and mucus gel on total pametnutrition in rats. J. Surg. Res.,
94(2): 99-106.

20.SAS Institute. 2002. SAS STAT User’s Guide Releéad8. SAS Inst. Inc., Cary, NC.

21.Soltan, M.A. 2009. Influence of dietary glutamin@ipplementation on growth
performance, small intestinal morphology, immunespommse and some blood
parameters of broiler chickens. latPoult Sci., 8(1): 60-68.

22.Uni, Z., A. Smirnov and D. Sklan. 2003. Pre- andtgmatch development of goblet
cells in the broiler small intestine: Effect of dgéd access to feed. Po8ti, 82(2):

320-327.

23.Van Dijk, J.E., J. Huisman and J.F.J. Koninkx. 2082uctural and functional aspects
of a healthy gastrointestinal tract. In: Blok M.&@ahl H.A., de Lange L., Van de Braak
A.E., Hemke G., Hessing M., editors. Nutrition dthelalth of the Gastrointestinal Tract.
Wageningen, The Netherlands: Wageningen Acadenbbidbers. 98 pp.

24.Wu, G. 1998. Intestinal mucosal amino acid cataipmliJ Nutr,, 128(8): 1249-1252.

25.Wu, G.Y. and J.R. Thompson. 1990. The effect otaghine on protein turn over in
chick skeletal musclm vitro. BiochemJ, 265(2): 593-598.

26.Yi, F.G., G.L. Allee, C.D. Knight and J.J. Dibn@005. Impact of glutamine and oasis
hatchling supplement on growth performance, smédistinal morphology and immune
response of broilers vaccinated and challenged Bitieria maxima. Poult. Sci., 84(2):
283-293.

27.Yi, F.G., G.L. Allee, J.D. Spencer, J.W. Frank ahdM. Gaines. 2001. Impact of
glutamine, menhaden fish meal and spray-dried @asmthe growth performance and
intestinal morphology of turkey poults. Poult. S80(Suppl. 1): 201. (Abstr.834).


http://rap.sanru.ac.ir/article-1-82-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-21 ]

¥ WY lsls g5l 10 ks fpger Jlo [ sals Sladys slosing’y

Effect of Dietary L- Glutamine Supplementation on Performance and
Small Intestinal M orphology of Broiler Chickens

Amir Hossein Alizadeh-Ghamsari', Hasan Nassiri M oghaddam?, Ahmad
Hassanabadi® and Reza T or oghi*

1- Ph.D. Student, Ferdowsi University of Mashhad (Corresponding author: amir3279@yahoo.com)
2 and 3- Professor and Associate Professor Ferdowsi University of Mashhad
4- Associate professor, Razi Vaccine and Serum Research Institute, North East Branch, Mashhad
Received: 17, Desember, 2011 Accepted: 24, November, 2012

Abstract

An experiment was conducted to evaluate the effect of L-glutamine (Gln)
supplementation on growth performance and small intestinal morphology of broiler
chickens. One hundred and ninety two day-old male broilers (Ross 308) were used in a
completely randomized design with 4 treatments and 4 replicates with 12 birds in each
replicate. Four experimental diets were formulated to be isonitrogenous and isocaloric with
different levels (0, 0.5, 1.0 and 1.5%) of GIn supplementation and were fed for the first 21
days of rearing period. Results showed that body weight and average daily weight gain
increased in the birds consumed 1% GIn supplemented diet compared to the control birds
fed a standard corn-SBM diet (P<0.05). Birds fed diets supplemented with 1 or 1.5% GIn
had heavier duodenum and jgunum relative weight compared to the control birds (P<0.05).
Morphological assays showed that villus height and villus surface area of the duodenum
and jejunum increased as 1 or 1.5% GIn was supplemented in broiler diets comparing to the
control group (P<0.05). Goblet cells density was not significantly affected by dietary GIn
inclusion. The results of this study indicated that adding 1% GIn to diet for the first 21 days
of rearing period improved growth performance and small intestinal morphology of broiler
chickens.

Keywords: Broiler, L-glutamine, Performance, Small intestinal morphology
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