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Abstract

Background: Nitric Oxide (NO) is a very important signaling molecule which acts as a regulator of many
physiological processes in many tissues including epithelial cell of gastrointestinal tract. In this study we
investigated the effects of L-Arginine as a NO progenitor and L-NAME as a NO inhibitor on epithelial cell
number and height of Jejunum in female rats.

Materials and methods: 40 female rats were divided into 5 groups, containing 8 rats in each group. Except
the control group, the other groups received normal saline (2 ml/kg), L-Arginine (200mg/kg), L-NAME
(20mg/kg) and a mixture of two substances for L-Arginine & L-NAME group intraperitoneally for 3 days. 2
weeks later after anesthesia with ether, jejunum was expelled out and after tissue processing and staining
with H&E method, the changes were assessed via light microscopy. Cell number and height were evaluated
using Image Tools3 Microsoft. Statistical analysis was made by One-Way ANOVA followed by Tukey post
hoc test to evaluate the statistical significance between different groups. A value of p< 0.05 was considered
statistically significant.

Results: There was a significant increase in the cell number and height of jejunal epithelium in L-Arginine
group (P<0.05). Whereas no significant difference was observed between L-NAME, L-Arginine +L-NAME
and control, Normal Saline groups.

Conclusion: L- Arginine can result in proliferation of Jejunum epithelial cells whereas L-NAME has no
effect on these cells.

Keywords: Nitric oxide, L-Arginine, L-NAME, Epithelial cell, Jejunum.

Cited as: Movassaghi Sh, Sharifi ZN, Noori Mugahi SMH. Morphometric study of Rat Jejunum Enterocyte after L-Arginine and L-
NAME prescription profile. Medical Science Journal of Islamic Azad University, Tehran Medical Branch 2022; 32(2): 132-138.

Correspondence to: Seyed Mohammad Hossein Noori Mugahi
Tel: +98 9123842483

E-mail: noorimoo@gmail.com

ORCID ID: 0000-0002-7364-0119

Received: 30 Jun 2021; Accepted: 31 May 22


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

WY ol on g (A5g0 it VFe) Glcsl @ ¥ oo,)lols ® Y'Y 0,90

oMl 3131 oKy S pole alxo Original
VWA B AYY Slriao A o) liasli oF o)led Y 6,90 Article

2o JULId 4 (2l o (g0 pgig3] Camwg yl s Jghw S g8 )90 (o)
L-NAME 4 L-Arginine

‘A = . ] . ES . ) o . ES
(S 90 (539 (D> oo St ¢ (S g LOL 10 ¢ A g ol

Ol 0l ¢ (oDl S3T olS8ils a5 (S psle (S 0uStils (3 Ud sl psle 5 (o525 psle 09,5

Ol (0l ¢ (ool SI5T olSils e 15 (S psle oSy aSils ¢ oy p25 psle 055

oSy

odeo bl o ML o) slo Jolo alax /o slo ol ] syl 3, Slos ouiiSpiir lpic 40 (NO) wWlaT S pid xBud g adslw
oolo (o ige 2505 S il (lo Jolo 50 o ] ki G ytag8)50 oy yslite 4 axlllo ol aiZlid 00y,
(NO) b7 G i pitew 08y lgo lpie 4 LENAME 5 Lo iy (ot 4 L-ATGINING o5 50 (lojas 5 aliliz piooei j/ e

Loigello Jlopi TIKG o b oog )57 ol o 525 09)57 j1 ol 0 5 ponndi’ (U 09,570 0 00le oy S0 oo B iiomy 3 (99
w Sl P Oyse 4 lio slojeo Hlas L/, L-NAME 4 L-Argining Lglxo 4 (Y-mg/kg) L-NAME (T~ -mg/kg) Arginine
S 5 plod] HEE) opas 5500l 5 il 0lol 5 2/ 33835 1 sten 1 b lopipe 4380 50 1 oy biyS” 28ly0 g, 1 Oto
[g O.AA/'W.AJ CDLJ i L;)afoj/AJ/j uu)[o..w J}f.ub.f)/od[w/b [bw;ﬂ/fzmj/j J/.J..uu.m D Py Lf)}"' u;.:wjjﬁ.c Lv
A0 b e M mbaws Glpie 0P</0d gl TUKEY Cond Lasys 5/ Jlis 45 5 One-Way ANOVA ¢ Lo/ 505/ ;1 oolizel
L- sL-Arginine 05,5 g L-NAME 04,5 0 Js g P<+/*4) /5 oo L-AIGINING 05,5 0 Lo Jol £li5,] 5 olae /i8] :vas8ly
Do I3 ize el Jloyi g )5 (gloog 5L ENAME

Lo a5y w5 Hymo g p3isff Compyt Sl Jplo iSO 4 ymie b oo NO jlo sty lie 4 L-ATGINING (g yuS azei
S by T iS5 (65 FENO oS lpo s lpie - NAME

39955 g yiill (slo_Jols L-NAME L-Arginine .y lus7 G o i sllS 565/

e JoSse S plyme @ JsSle ol (1) 2950 2L i SzsS 5| 5 (Nitric Oxide, NO) ayLus| Sy i

25,0 Laccdlyl coly olocss o sl sowo JLa)
S R e Sl s L 45 el Can 3 950 sla J5Slye

S b £l B gode (RS slenl L s 555 a3 sy e Jbisasl aler ) (soue

ol st e a2 30 555 sosllgh SzsS
3 Gidio oS oleS ,exSB lgie s ool o oole ol el

o1 o8l o Sz oS itils ¢ 25ls Clacl pole 5 oy 55 psle 09,8 1 gt ki 35 3]

(email: noorimoo@gmail.com) ¢S ss (555 e dazes Lo ¢« lnl el ¢ ool

(Endothelium-derived relaxing factor, EDRF) JLLsu!

5o a8 Cewl S8 658 (JeVge WluST SG i 8 ) b 0000-0002-7364-0119 :ORCID 1D
ae Ll b L. P e aa LS VE /YA s Bl s gyl
OB (99,5 (P4 s fV""la"’ 9 67..\,.5 sles o VAT e g s


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

L-NAME g L-Arginine 3 925 3l (s 99935 W Jghw

eolsl3T lRails (Kb pale dlmo [VWF

2 olepl @iz o, Sles (38 5l 4y 5 45138 Sl o]
Lo ay azgi L (M) 955 e iz sge pjois ol
(03 0S5 ol 31 5 we0g) polial LS Sy
2 eolale g g olys L o] s g (omae gl
as L-Argining )lejen g ailflos e ol 51 aslllas oy
O s 008 o plgie a4 LENAME 5 5l iy olsie

sl 238,518 (o) 2 2590

Leligy 9 Olgo

Dl wlbsl a5, ol gy
35 |5k s, e IRIAU.PS.REC.1400.437

39 .2l (Experimental) glal>loe o0 g9 51 (slasllas
Dy ¥eoa o u—)‘

osl—s ol —mo (s
-YO« o9 9 a4 A lawgie o L Sprague Dawley ol5
pole o8l Cilagy saSils llgs ails 5l ia S Yo
Il il B cnle; (ramd g 00l s s Sop
5 S, el 1Y s laibil byls s (Sllge 5l cules
Sl e (BLS slices ol g o) by, Sl 1Y
byl o U 6,850 5l e Lo hge .0l ools 13 Sl
05,5 O 4y (olal j5b 4y 3o planil (sl Al (5>
09,5 Olgie 4 Jol 09,8 Wb e ) i S 4 ol
e 99 pgs 09,8 0,50 28l s slosle g ]S
Lo pSokS p oS (dee Ve pgms 09,5 ol Jloyi p S okS
L-Arginine ¢ ,SolS" » 5 oo Yo p ke 05,5 NAME
Lo oSk o oS ohoe Vo o5l (oS 5 omis 09,5
&y9—0 4 L-NAME 6,55 LS 5 0,5 L Y+ 5 Arginine
ags Gl () 0,8 Cdl o 59, A Doe 4 Slas 3
ool g0 oyl 5 5 g L-NAME 4 L-Arginine Jo—l>o
Jlos Jsbes 2l s 58 59 olsa cal 3l o e polis
3o Lo Gige dman 90 5l ey (Ve Q) 0l o ol
Sl 9 @l Ll psisss 5 ouds gbu alad (5l b (oS5
59 il liie 3l wlaal i 5 (98w Koo (o 2
(B Sty Pl Sl ey 5 Kb aoys ) lled
sty LRl 5l s - alosil il (g 5B
ol Ky 5l e 5 4 0955 OF Sl b (oo
35 s Sao s aalins (sl (HE) (3581~ S silan
a.(0)) wads solel (pls 495 el CX31 ugaad! 5,5
Oy dy dailain 0 09,5 52 )3 ¢ oS Slalllas plonil slaie
2 5 Lagl g il gla Jolw elis,l 5 bl ol

et i (So5s s ool 5l g ks )0 ot
ok S o g (mae slaply JUE (oo s
V) oS oo Ll Gy
3129, Lawgs L-Arginine ;L i 51 auluST S s
(Nitric Oxide ;Lo aluST SO s lgie o Lo 35
IS 4 Lags 35T ol a5 098 o ax5-Ls Synthase, NOS)
Catalytic Nitric Oxide Synthase, ) JleizLw slap,895]
Indusable Nitric Oxide Synthase, ) JSlall 4 (CNOS
$9y9— d—sgexe , 90 4 CNOS .05 ls 59 >4 (INOS
JLb gl jbew wluST G s 9 (Neuoral NOS ,nNOS)
sla sl jo &g o a5 (Endothelial NOS, eNOS)
(F ) 09d oo el a2l 4l 98> 3 JLb (o]
(INOS) (gig,55 L laSISy i Glozsls (slag 83!
oSy aily @NOS) JLlsguil sl 0y LuSTeSy 2
9 Bl H9d> Fgye poaligail g (cnae slacdl o g 00g
32 5 i Sogle 58 bl l o NO csle Jgts
S GenS Fgul Lawg g 039) el 4y anly 22 INOS o5
poaligasl dLasldy Sle 5l am b e Glo (S ot 5 JL ST
53 9 0=s LAl Lo 89 55 5 Codlig b S oBlo alae
©) WS o 1y ST S 55 W Syl Ll
Sl el 5,5 S (NO) ol uS1S— s
J5Sge Slyie an a8 ol 03550058 5 S03 S e
5 Gore Blo alie o sl ey Jsbow J51s sy
sloail 3 )3 pipe aaly S5 g 00,5 Jos (slodg) (gure
(b2 Bl el JsSbo il ol el 5 (Seislsd
4 (omas DLSG 20 095 e (slodg) (gune Slo Lae
gl Blo cdlas | aarw o3gaze o ( bluodl) Lo JLis
5S> 9 Slre Sha )0 pothl g ansjles Jold (5)le8
2 Ol G eizmen Culos 5155 S (p5lsS 5 ansjlye
lagal g bl 5 cladloe ( (bl a¥ 55 b >
S8 asdllas 5,50 s0S sl 4 Salnogen
(P Y) el i8S
Ol O3 G505 005 pyaliil ST o i 5
o osid)las bl sla STy 5 sloss) (oras ptnw
JLasl yo Jlaial alawly S5 plete 4 LT S
V) el ey oSUl g wlole
o=l g oo ploeil Lavosg, jo Slaé olge Qi oS (CS I
O3 ool 13,55 0 (ool Cal ) 5165 Alg) ) i
W 0,05 o0 ©y50 ross, JLbig! ladshe o @iz Jos
5y Slae Wil o b Jsho cnl (5)ile Ol i 5 o]


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

WO ol Kod g Aigo ot

1Fe) olewsl @ Y oo,lols @ ¥V o490

Sbske £lis,l o5 ol olii o tesyge o
4 Zowd L-AIrgining og,5 ,0 pgighs al oyl
L-Arginine +L-NAME 5 - Jls Jlo g ]S slaeg,S
L- 09,5 L as Jl> )0 «(P<0.05) cils (g,lo sme (iol33
O Jgoz ¥ Hloged) ol jlas (g )l gxe glis NAME

2504

Js ol Jlopi  L-Arginine L-NAME  L-Arginine+L-NAME

aalllas 3,50 glneg,5
Gy S )0 pisis Cumgyl s ole el anylie Y Hlogei
L- oauS cdlye 05,8 a5 awo oo olid (N=40) adlas )0
CP<[+0) Cenlazils 1) (6 236 o iy Arginine

S @ -e
dlie &5 ) S 5 Sslsyee Slaslin Gl
LT (S99 90 ST 5 il gyl sl ol
09,5 5 Jokw gl )l cams oo plas 1) Gl sloog )50
5 om0 loeg S Loawglie o el
b 5l flosyis T T Cams il slasbe
gl )| 5 azals zals L-NAME 05,5 sla sl olass
ol Jloyi 5 aals gloog )5 L alin ,o ()T slo sl
ol B3 e Lis |y o)l sime gl Lol cazdly iyl
L- 09,5 0 bJo ol a5 cul Jb 0
2 gl el g cél zoliél Arginine+tLNAME

3l el ol Jlos 5 S (sloos,S b aylis

Z .
s op b ST S b ol ok
» (\Y)CA.»;‘ oalo ULM-’ 099, Lo S99y 2 ‘) UT GHBLQ?
Oliie (28,5 O jso ale (pl jo aS (gl Dlades bl
g xSl g Slale Jlasl gl glalawly e 4 1) oole ol
>l bl o a5 gladss o (V) Wo S By 0o,

Sl 51 ool Sy o g0 s (5515 & aklaia
5 oleds adlaie o 50 o Sl gl Jobo o3lail 5 Sl
Sloog, 5wy 5l eoel o 4y guls g 0l (5 uSe M0l
One-Way (yg031 5 SPSS 23.0 13810 5 51 oolaiwl b ccalizes
eools aiais s ,lk! Jud>s ANOVA ,Tukey post hoc test
AP0 5 oad ol Jlome Sl £ i S0le & 50 4

IRVIPVEIR N N PO S P I P

laazsly
mojlal g alisie (slwog S 51 1,59 Sesid aned 5l g
el s 5 i S yTesh 50 slos S

oS gl -l

olass aS ol flis 09,5 & ol jo b Jokuw slaws ol
4 L-Arginine og,5 ;5 pgighi 4l Comg il slo Jolo
5 aL3ls Ghalil 50 05,5 ¥ 4y e gz 5 BB o5
ols lis bog S plo Ly o lo gime DS o ialjdl oyl
4 S LNAME 65,5 5 o Jsbo sloaws .(P<+/+0)
L-Arginine +L- o Jl Jblys o Jyu8 sleey,S
bl Ll 5l zals opl Jg g aibly el NAME
L- Arginine +L-NAME 65,5 ;5 puiored 095 Hlo oo
5 J5S 05,5 4 o Lok oluss o (il ok yule
O )loges) wis svalin g )ls pme Gglas (ol Jlo 8

250

2004

P

5

1507

W Jsle 3l

100+

U6l gy L-Arginine L-NAME L-Arginine+L-NAME]|

s o g,
2 p$sss Ses il Gladske )led anslie Y ,loged
olid odel Caws 4 s (N=F) dddlas 5,50 slgns )5
sl sko slaxs o 1) 36 o iy L-Arginine oS oo o

P 0) cowl aiisls paighy Camwg il


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

L-NAME g L-Arginine 3¢5 31 (s 99955 B gl Muwlol3T ol Kiils Sy pole alxo VY5

alllas 5,50 slrog,S )3 pgig3s Cumsg il slaJobo glis)l 5 olass ) Jouer

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

L-Arginine +L-NAME L-NAME L-Arginine ol Jle s Jyus Loy ,5
ANAZAEARYIN \YAAEYZIF VAV/AEYY/Y VOYEYY/Y ATANG AR Vid (ieg,500) o Jolu olaws
VEE/SEYO/Y VOUALYV/A Y. lpEO¥/f VAF/FEY )Y VEOYENS  (jheg,Sue) b Jobos glis )|

oo s a5 L-NAME a5 ol o0l (3,155 550 goms
oslsS 5 ek iS5 alS sl cely canl NOS oo
allgi oo LEINAME a5 aczils lpbl bdos 1) 00,5 o
S50 09985 Ol 5l eaiS (6K el Sy lye &
WleST S s b ol aslllas 13 (VF) 3,5 1,8 oolil
o 00iS ) lge 5 L-Arginine oo ol jlo i 5l eolaxul L
S o) peiss) gyl slasle » LENAME oiny
Sass adlae 5l Jols bt b osoel consy mls oS
sleJsle olaw Guazs opl 0 aSSle el il
4 Coed LENAME 00iS @il )3 09,5 50 poig3s Camms ol
59 wls ghlo g ials L-ATginine ouisS el ;o 09,5
og S nlo b s)logine wolis asle el &5 Jl>
a4 bJoe oslass L-Argining og,5 0 ‘pizes .cbly
Ol bl (nl o5 09 4l Bl o)l gima Glis
O3 Jole G plyie 4 Wil oo WLaST S s o5 eiS
Gl 5 (V) 09 a8 S a5 53 039 (Jsho 1355 )0 5%e
s il Cde 4 aS W ,S Wlel laize 5l Sy aba,
Sy s il Jole S lsie s wilgi oo a3l Sy
bg)ls (F b g (il das 2L 51 (80 (25,165 slaps;
L- 550 0,50 5000 OF) S e pliogan] asibe
S97y a8lte SLAS 03, JWbi ol slaobw »» NAME
Jlo yo ol)Ken g Akgun-dar asllas guls asSlz o)l
o)l 5155 b og pol Behod @ls B Y-V
S Jske iS5 5 gl alidl 4 e LNAME 355
S jlegin 2925 b oS al eols plas Gudod cnl 5o
@ G o] eli ) g g 2l sla Jghe slaas ¢ wluS]
oiwls8l L-Arginine +L-NAME 4 -yl Jlo s o J,uS 09,5
S o Bl ess; 53 Gl Ol GRIB! 2 eole )
9 LJ)‘"'S 6&05; L: ‘) ‘5)10‘53.&0 usl.ﬂ.: L-NAME 05;
Lo sl oo LINAME 56 pas ol olas ol Jbo s
e 1y bt S i el 09y andles a5 w90 4

L- Sy 90, 3l bel 5w a5 Hleog,S ,0 oS
00,5 dlb,e lojen b a4 |) L-NAME 4 Arginine

Jexo Syl 2 Sl

B9y oS @elas S lyie 1) HoT e e3le i o plx]
@ ke odls Gl ) 03g; (o3 bz a5 Who S (Syae
AT) 39 oo ok Sl 5 g n Fimw ook 225 S 28
Ol Ol 2 2SS0 8 i 9y p & Sladdllas o (VY
2idgas o)l laizee s plonil B G ilie b pd (55
el ol )0 5 G LBl 4 e ol e el oS
5 oAl obml sl ol cnl sdiee by il psr Ol
P95 9 039y Sl ol AL )5 g oad 0dg; Slu o>

OB) el walyz Jlis as 1y 054, blxe

slacglas g pgighs Comgyil sl ohe awlio ) S
—JlegS 0 Joke el alies slaog S 5o o] (SG3el98 )90

S sk pled g 39 Jide ;00 slaog S b awlie yo (i)
53 los s i)l 58 Conmag il sl sk cams o bt JS

5 Jslw glas)l g Lials LENAME 05,5 sla Jolw olass a5 jls
Solay Lol wdly ioli8l Hdle Jlo s g alis sleeg 5 L anslio
L- 09,8 0 &5 Jb 0 i ool Lasid )b g
g o Joku o a8l il58l sl Jolw olaxs Arginine+L-NAME
alS e oy 5 JuS sleeg,S L awlie o oyl elis)|
(Hematoxylin & .aias co olii 1) by Jolo glay )| lo IS0y .28l

.Eosin staining, 400X). Scale bar: 20 um


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

VFe) Glcsl @ ¥ oo,)lols ® Y'Y 0,90

y9b 4 1) LENAME 4 L-Arginine oS5 50 ;0 a5 gl
el Jlog 5 JAS 03,5 b ctiog 03,8 <l lajes
O2e% onl bl ggemme jo aislad Hlas 1) (gl pee glas
s ol Sl 5 WlST S o5 aese ol
9935 4>l Sumg il lasbe elis)l g slax Aal38l
Sy 383 ] lSe b e (sl Al g s
Jub ol sl sl glas,l g olass , L-Arginine 5 ol.S]
9 Sglg sl Sla o)z LS ) 45 098 oo Sleiiny 03y,
$og,S )2 ENOS oy s 5 552 ] T8 (5 %e5d )90
Sodsbes y olge (ol e slajed g gy calixe

2355 )8 b)) 9)9e s 009, JLL

Jboy 0SBl 10 09,5 alive ool Cawd 4 bl wisy
S 595 oo grhe S cnl Ll g JS 09,5 5 ol
&5 sk 1o s5ie Gl e o bl sl il
3 5090 Gow ) Towl 00g jengl Lrals I iU L g esls
o o e ) o5 2 aF su ool lis aslllas i
b bolse b i g ppann g Sl ()l il
5 )| igd ol Hlzs 009, JLi ol slosbes canisl asile
L- g0 yols asdlas ;0008 ¥+) Wb oo LialS o Jslo
Og1 00 Syl slo Joluw glas,l ioli8l cels Arginine
08 bz Sgnte 2 wlaST oy b cle 4 Wil o a8
05,5 aSiliz b laJshe o 5l (555l 5 psis3s 4l

REFERENCES
1. Grasa L, Rebollar E, Arruebo M.P, Plaza M.A, Murillo M.D. Grasa L. The role of NO in the contractility of rabbit
small intestine in vitro: effect of K+ channels. J Physiol Pharmacol 2005;56:407-19.

2. Tejero J, Shiva S, Gladwin MT. Sources of Vascular Nitric Oxide and Reactive Oxygen Species and Their
Regulation. Physiol Rev 2019;99:311-379.

3. Weckman AM, McDonald CR, Baxter JB, Fawzi WW, Conroy AL, Kain KC. Perspective: L-arginine and L-
citrulline Supplementation in Pregnancy: A Potential Strategy to Improve Birth Outcomes in Low-Resource Settings.
Adv Nutr 2019;10:765-777.

4. Bignon E, Rizza S, Filomeni G, Papaleo E. Use of Computational Biochemistry for Elucidating Molecular
Mechanisms of Nitric Oxide Synthase. Comput Struct Biotechnol J 2019;17:415-429.

5. Eroglu E, Hallstrdm S, Bischof H, Opelt M, Schmidt K, Mayer B, et al. Real-time visualization of distinct nitric
oxide generation of nitric oxide synthase isoforms in single cells. Nitric Oxide 2017;70:59-67.

6. Villanueva C, Giulivi C. Subcellular and cellular locations of nitric oxide synthase isoforms as determinants of
health and disease. Free Radic Biol Med 2010;49:307-316.

7. Liang YC, Liu HJ, Chen SH, Chen CC, Chou LS, Tsai LH. Effect of lipopolysaccharide on diarrhea and
gastrointestinal transit in mice: Roles of nitric oxide and prostaglandin E2. World J Gastroenterol 2005; 11: 357-61.

8. Sanchez LC. Disorders of the Gastrointestinal System. Equine Internal Med 2018;709-842.

9. Noori Mugahi SMH, Azar Nia M, Ghobeh Mohager N. Effects of nitric oxide on qualitative and quantitative
differentiation of mouse uterus. Iranian Anat Scenic J 2004; 2: 61-7. [In Persian]

10. Hogg N, Struck A. Inhibition of macrophage—dependent low density lipoprotein oxidation by nitric oxide donors. J
Lipid Res 1999; 36:1756-62.

11. Noori SMH, Mahmmoudzadeh Sagheb HR, Heidari Z, eds. Applied methods and terminology of histotechnique,
stereology & morophology. 3™ ed. Tehran: Tehan Uni Med Sci Public; 2009. P.71, 95-8. [In Persian]

12.12-Mu K, Yu Sh, Kitts D.D. The Role of Nitric Oxide in Regulating Intestinal Redox Status and Intestinal Epithelial
Cell Functionality. Int J Mol Sci 2019; 20: 1755.

13. Magierowski M, Magierowska K, Kwiecien S, Brzozowski T.Gaseous. Mediators Nitric Oxide and Hydrogen
Sulfide in the Mechanism of Gastrointestinal Integrity, Protection and Ulcer Healing. Molecules 2015; 20: 9099-123.

14.Kochar NI, Chandewal AV, Bakal RL, Kochar PN. Nitric Oxide and the Gastrointestinal Tract. Int J Pharmacol
2011; 7:31-9.

15.Puiman PJ, Stoll B, van Goudoever JB, Burrin DG. Enteral Arginine Does Not Increase Superior Mesenteric
Avrterial Blood Flow but Induces Mucosal Growth in Neonatal Pigs . J Nutr 2010; 24:1-8.

16.Roy HK, Wali RK, Kim Y, Liu Y, Hart J, Kunte DP, et al. Inducible nitric oxide synthase (iNOS) mediates the early
increase of blood supply (EIBS) in colon carcinogenesis. FEBS Lett 2007;581:3857-62.

17.Hays E, Bonavida B. Nitric Oxide-Mediated Enhancement and Reversal of Resistance of Anticancer Therapies.
Antioxidants (Basel) 2019;8:407.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20LS%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsai%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=15637744
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4205337/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6479862/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6479862/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magierowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25996214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magierowska%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25996214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwiecien%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25996214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brzozowski%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25996214
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6272495/
http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.10235922.1401.32.2.2.9 ]

[ DOI: 10.52547/iau.32.2.132 ]

L-NAME g L-Arginine 3925 3 i p93955 s Jolw oMl 3157 olEiils (S poke alzxo VYA

18. Akgiin-dar K, Balci H, Yagci A, Kapucu A, Uyaner |. Effects of leptin on the epithelial cell proliferation from the
small intestine and nitric oxide (NO) production in rats. Revue Méd Vét 2007; 158: 161-8.

19.Driak D, Osterreicher J, Vavrova J, Rehakova Z, Vilasova Z. Morphological changes of rat jejunum after whole
body gamma-irradiation and their impact in biodosimetry. Physiol Res 2008;57:475-479.

20.Nasr I, Nasr I, Beyers C, Chang F, Donnelly S, Ciclitira PJ. Recognising and Managing Refractory Coeliac Disease:
A Tertiary Centre Experience. Nutrients 2015;7:9896-907.


http://dx.doi.org/10.52547/iau.32.2.132
https://dor.isc.ac/dor/20.1001.1.10235922.1401.32.2.2.9
http://tmuj.iautmu.ac.ir/article-1-1880-fa.html
http://www.tcpdf.org

