Original Article

DOI: 10.22059/jvr.2018.212994.2510
(2 0355) Eporiud 13 S (conmbgiummd g (owlioss Bl Olalllae

i&w a‘m
A 58 a6 (oMl I K25 38 s 35Ny ¢ SuBpeels 035Ny pols ieel 05,5

(WY olo ol 3 WYz olod oy YA olo yage Vo rdllde cdly o)

Slacglds (gl g antls (5w (Al )3 (o3b ] Coponrl culid gl jlassl oS 039219 s900 (e (ol (U 2anllae e

Pl €30 528 3 U syt 5 ool dly Jlis oy polato dy dalllas () i ol (505, Ciliso slaaisS oy (93l (s )l3 L
o s 4y (61 50 15 5] gl o522 5 dnle & ol T 3,5 ol 3T o3bo g 5§y e A 5] (51 VS 1,15 gy 28,5
S50l S5y 5 (sl o b (38 sl Jaa 7 Ve 53 llo s (3l St 5 ol (LS 5 (oo (o103
Sliko o2 U1t 4205 (550150 sl ol 5 i gl S50 S 19 4098 51995 6 F gl Jolid polas]
sl 238 ol g Jlaoge gladlgial Slae 4 i (iudigy 8L a0 LSS (gm0 9 (Slazmable ¢ B9 pad ((blo s - Lol
— O e 2l 00l Lt o STg ol adl )3 g e (2STg ol (5300155 308l s Al (sl slis f ssS 90 03Ls
JSi5 (Bgpad sl g ol Ll> axeale | glaomale y (B9 pa adb cudlis 2y (ble doale Sy Cuw g bl
Sigas ] (500 Ao 033,55 omlito T ) pliSoman 13 sl il g 59 Bl Bgyad o5 1 yo U (cladils 39y 005
Byl ¥ sl 005 JSUi5 (gisam Cly iy ds o 5 ¢ o5 (SloS) ¢y (sl ( (Sl (orae (15alS5 (ggl> Cannns
S el a5 B gl conlo ly 3 po i et (61 ool B 5T o 9200 |y o dms S lao 250 (41 il
st (s S et 403,55 onlidin (b Clisin (clotonsd (o (2 JB (L U] ¢ gU S Cond )3 (g 9o 308 5l alS
> (g2, (alacaplive LadisS (501 € p0 b (U (combgiums 5 oulididl Jlislo 42 )5 455)8 (o oy oo adlllae (pl ol

CAXIN X et MY o ygs WA (S8 5A s Slidioss dons i Ve

LXVLES

C)9l§u| ;99).‘49 D929 pie g ¢(YY‘) AR JLVJ 2 Mobini 9 (A) Yol
Dges o)l (M) YA Lo o S o Tadjalli bawss o yoc>

gl o3l 9 lo dan (5L oo 5l R 53 (S (5ylme
45 5905 pM1NAFD JLo > McLelland (¥ VW) el onds LSois
Ol (V) 203 (ool ygiles jlasl (53 o givaisl )3 (o0l ool (U
ST sl g asb 5 156 s dpolazel ) el 5, plos 53 plas
AV ) cl glalasMe BlEiglacigles (l)ls caliseo (gladisS oy
,» Griffiths 3.5 5 V44 JLw ;> Prum )23y Jw » King (¢
(U 5l 53 glaisS 313 clacglis sl 4 wages pY] VARF L
(Syo bl cglite (b bl b 4y (ol (glaaisS il doecs
SnhSeyS g s philas] (Job g9 g pasde (SWj il
(“‘ AR zYA) Cal 839 L)‘))f

Pladyy s olex lad S alen Jlanl b i aa > L
Dyhy puamio 325 o (V) o dums oS5 )3 o] 8y Litio 33 5 B3
OBn Al le )3 48 anl g 555 2 3 (U LS L (39—
b ol sl e a8 b J 905l sl il Lo
S 350 ol 8y )3 aalllas 390 & po i (yg3men (51435 )
a8l (0,5 lin 3 ¢ 0525 )3 353 (sl Sag (A pasde
Sy plomil 4y Al oo AigS s ) Canad (63310 jlomn 95

bl o 55 2 glis

dtu o> ‘&)A)L.ww‘.m;gALu P W -« :d.}g}fdb‘abj‘s

Ao

ole L5 3l (Struthio camelus) ) 05,5 i 31 & oy s
os3geg il 03l S5 )3 45 el ()10 000 (3> (ol il
al) 5 (Struthiones) syl aiul)y; il (Struthionidae)
S8 (AVes) 515y 63, 5l (Struthioniformes) e 3 Jo.g il
A 3153929 L> 3 E ey b gulie 93 3l Lin yols Jls 3 (VY) 5
052 S )3 oy (V0) Sl (3 o Asbad 3o 03 5] s
S9r e 0303 ()9 S Mg (gl Ui &S (V1) sl (o 055
39850 03l 33 py2 9 Comgy Mg sl E 0yl jogde (V)
O &S Ldged (b Yo VF Lo 5 Aguilar § Xavier Medina (1)
ol plp # ol Cpne § o yid CdgS Grumo YAV LY--F cla Lo
£t 2 3yl (250 5ol Pl s il ) (1Y)
e 5L G50l 5 oF ool 5 i oose s 569 o IS G2
(V) sl 039 (B (slopls ylo By s 50518 CudgS
B8R basS ol ) ol ksl lacsglis g g« piiine
2435 2929 pas &y )i e Ll dlax a8 wlosges pMel , S
Simonetti s Camiruaga bwgs ldaie deg pis g gl lgsciul
Jlo > lSen g DYCE Lawgs (018 3929 pas (0) VooV Jlo >

Email: drmobini@iaushk.acir «FASTYYEANED L plad PATVVOEVV . 1l AN AL da s o (B


www.sid.ir

AYAY X oyl VY 690 Lé.i»};.ﬂ\a O\ad>d ad>s

(mesm) b - blos i 51 103,88 e ns 36l gl
(L) s olods |25 (S) 59, 5 (Ca-Mus) Slapenle 5 by ,28
(OIS (ool (5 g0 302 (R) U s Lneil (ST) ol i msle
3= (V) S S (ol SLO ) 5, S 3 d(€) (oo g 3L o o
Okl (i O ) Bl iy 03 Gl 5 G slad s

O

53 d(mesm) bl - )L 5 (WO, ) OIS (slaat &y jsa> .Y 35S
(1035 ¢ ik GU(S) S5 ik G35 (CAMUS) Bligmos Lo s lais )
(LOIK) ol o sS 50 348(R) LU slaail> (ST) U- Sl ameals

2SS 05 e () (i gy 5L

u.u.f‘g (\ &y ).)9La;) Jab)f o.\.hLm..o W}: dLhJ}J_M) O ).) n.\}.)y
(Y 2g) 292 (i i Aol S92 2

(2b-(sfl) balases azeenlo gl lazunlo g B9 it 4 il
)l L;.)‘L dl.(bd&.b (\c l; ) )J5LAJ) .)5.3 W) JQS;_AMJ Ls&s).aa.f- le.bd&.1> 9
Slodds o.\.u.»y PS’)"\“S")’ 03y ]a.wy d]).\ol )I 903 Blads ds)aa.c &9
OINS (" o geas) StV 48 ) Aoy g )NS5 3 3 3 (A 9a9)
{F rypas) b ornlie oS3 o (VeF 9l

2590 = ails S alade s a S ISk g (U WS
9 aaio b 4o CAEl )0 €503 5 13 g iipe ot liin oSy, Suo
292 6 iy Sty gy o 31 (S 4 00,5 aalitie Blas By i

YeY

S5 oh9; 93090

(s ke b ol dlosle g 35 505 VP (59 2 (e 0
OS5 S Sl g Ay plol s o (59,5 2l 51 5135 5l anle 4
025 gleplil plo Sl el jslay (5U aloliM (lodol o5 )liS >
(M8 Chonnd dus 4y Ly 9 21 ABY I o dmn B oyoeis jl gl
s9il> B9 pa Gl I a5 Ceann 0390500 A s (i3 9 S
Vo adls b Ve ails | sle Cooad 039dm0 Ve b dils b oo
as gyt adls gl 5 VEe il ) a5 Caa i odgione g ol
KGRV SRV

o 9 Al (mladiged ol 1 i e sl i )
S B (8L Jsase slag gy Gallao Ve Bl oo 8 )3 ik
B slaghy bl (U8 ks Lo adllasiug 03,5 4ntd (S8l
Sl 51 g (500l S5y 2568 el lam L (6 209,500 0
Sy (s ST 5 Al 1 )3 55 g ey 5 gl (S
25 okl (slocs3aleSS) 4, plasl conyy yo )3 (b Bl ol
A5

(NS LB ) Caz pg,S 8 gle (ol (500l S
a2 g3 (5500l S5 SVl sl by Car gy (652015
sl 5 g blaseo (cladomale Caz (guS 19 J9Ss) slaand,
LS 5 9 5958 s sl (o) i el 392 2 IS
O Sl (V0 PH) ol (ol ol (5300150 5 4555365 5015
3 sl b clallas (18) 65 1,5 oolis ol 3,50 oty S LusS 5o
okl 9 €8S ploxil 003 S5) gla by (69) 32 )95 29SS
b di8 )3 oY

@UJ

Ol (5 FB glis conlo b 3 (0 (g gL (8L LS Lo
(BB - bl Gl il il caalllas 3y5o e po S )3 (6 5l
(V) yglias) Gl o JoSUi5 (g9 g (glemamle ¢ By pad

Sllginl Bilao a3 (g b (bl - blke ailo
—Ok S S 8L g 185 )18 Ly sl (g9) 0 oS 03
U 53 (bl azealo (VY KD jglial) cl oads iS5 bleo s
223)S5 ol caalllas 390 (16 po i Jl plaSorn

a0l yolie bbre yy )y CSw dan <8l
D yrglat) 13,5 sanliie (glaid 5 (355 slasho (F agat) S
ble -l Ao 8l 0l osmlie IS slaaid (f3ee (Ve
(5 y29a3) 293 Syl 50 oS3y (bl y o (VeF jglias) Lamgio

ol St polr sl S5l jl g o3l (ol g5 5145 (pgS 5008

D.ir


www.sid.ir

Ysy

g it SU Gl il 5 (O ) OIS laai s ) o> ¥y s
(ST) ol 2l azenle (R) by b slaail (0) bbbl ST 055
DS 0

g i U e il 5 (Lo ) J5S, Glaais ) jpiam 5 e
25 (R) G ,28 slaail> (&) i g il 1055

Lo dumz (Sloo (0L wlad S8 o LS 03,88 Lo &g
Aol slog|

ol Sl sk 1 Sutite (S 9o 308 A5 pugues (EalS 12
Sladshe (45 (05Kl 9 (U (S oS (didgy <l 3 geie
‘_‘j liseo sloomd p U 8L sl zl.cnOT b oniSly, ol
Al s aaer B cglas

o

.

Bl osaly 5 o 25 0 b 3l 5L 35 )
YN0 Jlo ,> Mobini cliéss jl fuols gl b aS ol lis e
(TF) 2 Slgscon (o5 sl SS )
b 353505 el &S Y+ 48 JLos 3 Ko  Ratjathi M5,
S (g 9 (g pad = bobre o blre Sl (Sl (el

E 50 it (U _commi g g omnrlini Ly

(m-sm) bl o -0 3 (OIS o) Sw ¥ slaa iy jso> Y s sas
osjf'tj-j::.L;U(S)LgULg)'Jﬂ@):J(ca-mus)debL;quQﬁ
Beays (R) Blis Oy e glaail> (ST) oU- Sl bl amals, T

oo 2o st e T (650015 55 (LOIS) 55 50 308 ot 2ST15 .0 g o)
Oy ) S s o (€) (i gy w3l 3 (ol A0S )
(R)ylis g nl glaails bl -0 > (de

Syt Sy ras gblie dass da by (35 )> ©pdia (TVD sl
Syl <8l gblia j) plaSomn 1 (g (¥ pgeas) 1 odnliio 55
20,55 0l

s 5 b sl Bl Lol 3 ol 2l Labaska gladzeials
shazmalo sbaaisy o 3 (YUY jglad) Mo odal o 0aiST
395 oo (Jg 548 oaaliie JoSi3) 9 (IS (Sl 4w
59ty ol ]y slezmanlo gladiy (ym > Sl glmati
st onnlie da iy ) Smen 3 b Blo domeale (FBY sl

A (YUY pglas) ondd oSl G o 8Ly 5l (659 )0 diido
£ 1S (2 ol ((Sslewlly (as (5lSS5 5l
9 (V¥ gbas) OIS (Y pgeas) SVl iy s 5 (A po90)
{F yrps) 28l sm 953

b Bgpac ¥ dis duxs LSS Jore 13 9 (6b (a5 Cod

WWW.SID.ir


www.sid.ir

WAV Y 5 )leds VY 693 o S jerls oS adows

O P ewiynlyaag pl yeas Y430 Jle ;> Mobini 4 V)Y Jle
221 LIS (o092 (SBSS g (o9 (Slaygeliyn U (otidgy sl ol
A odalie & po il (b 3 3a8 l (VYY)

Plyoe 5l YaY Jle p» oK 3 AL-Mussawy
Mobini a3 (V) ssbus oo (clals) 95 5| oot (slacysalisy
1103,S" 135 ool ol o0 slaSS 3 1y T £95 Y30 Jlo
g o3k ol 98 | 3 Ea i U 3 228 0l (V)

i 48" 3905 45,135 VeIV Jlo > 4, Sen g AL-Mussawy
il oy (ol 9ely (b (Al CroB 3 (ol (wgS g 208
ol sbagbs Jl JSutite (oS 9o 348 3las3 515 E eyt 3 (V) Moo
> sl s gl (sl g axdly 20lS' (b A o 3 (ot
3,5 odmliio gy €l (e 0 0aiST

Jlw ;> Mobini g ¥+ VY Jw o, an g AL-Mussawy

Sodg 2 (S 0lS5) D (als wgS g0 D1E &S Xidges etk iie YV
38 Eroyid 3 (owgS 90 208 N VF) ity ik STy ind S
3558y pae odim il oS wndly (65215 3 e 1S
Ol Dl (i3 (glady S Lu (LgS'ge 5 45550555 WS 5
Al go 20

oS by el (632155 5 (61 sl (g8 90 208 st ST,
slaaelisy VY Jlo 1o o Sen s AL-Mussawy la_.sgs M8
0l )5 o (sSLS (5B 3 VN0 JLw ;> Mobini ¢ lal
2ae pl loed 5 (gl (glad, 8w JioSa0 jouin oimiilods
2 OlKen g Naruse .4u5)3 sanlivo 15 & po i 3 () YF) bl oo
bl 5338l § o pud 5 e ssgo 45 133l pMel ¥ Lo
axlge jl g (SU (2185 s (gl ¢ g 8L (laoge ol yory ol
{19) 128l oo @29fT gladlipgons cigis |

9 Vet Jlw o o, Ken g Rajathi asle pbises jl (5 as )5
Jlo 3 Mobini (yioen oV W Js o o Sen s AL-Mussawy
¥R) 3ilo3,S” ey Cannw £33y (U oy -yl diens 8L Y+ VD
g S g5 3l 34855l e yayid 3 (g o) VY

9 9> S ol g yoyid (b bl =)l Aot 8L
by Cpyiner 45 235 odaliie (gied GOl AL S, 4w i g (olid)
392 5555 Sladid) jo 4Ly yieS g Syl o odal e
SlaigS (gb bl i)l dived <l 53 015 oaaliio (gla il
Jlw o )Ken gRajathi ass jelay 0345 gl iio ¢85y ca_Lises
21 s sladslaw § SVl g (IS glaaid) 3929 Y+ -4
5y Byo YOV Jw 3 Ko g AL-MUSSAWY ¢ 415 (303 51l
JLo »» Mobini sl slaggalds: 131 slid slaJslaw § 3
blo g -y ) Siads 8L 3 1y (gdiad AL Al duw po 1238 V1D

Y5F

20 pm

xS TS 3 (A0S (e (oo sSTpe 308 ki (1515 .V 25
(€) =i 3 3L (M-sm) B lows )L 53 (LOKS ) sl slad sl
(R) By 28 slaail>

2 05K 5yl s dan © 3L 51 (S) (5 Ao A g2
ol ol S8 (V) s S (@) o s d s (G) (Sl
b e TUST) (o ol azale (LaOISy ) ooy ST

o9 SSS ) b as ol (L YN0 Lo > Mobini «(YR) e
S g g laomalon B9 pad (ol - bole il
SAL-Mussawy (Y¥) 31> Jlgsean 3850 ol gulis b a8 cusl oas
288 __ogy (gl ygelBns 13 (gbaS Wag0s Lo VoIV Jlo o 55 o)) Sen
Slacdgpad g )l jl 45 0nd JSis (ble 5 blve il |
(V) ol oa abls Blas
Mobini ;o g el aeldes 1 VY Jlo o o Sen s Mussawy
H S sy COL S 38 B3 pagy SlaSS VD L
b cpl 35yl w0 b o Hlaoge (dlailgiul Gulae 4 S o
..\.uLo)..J &).o).‘.w)é db ‘_,’_m..f:y L.aﬁlé (\ ‘Y\c ‘Ya\) ..\.:.))f o.A.mLu.m L_'s‘“"""%
(V) 552 43,5 1,8 4y sl (g5, 52 lodisS L

Py wsSge12 aS YA Jluw 4, Ken g Rajathi M5
AHen g AL-Mussawy ¢(¥4) 103,55 osmlie (il o il (U

D.ir


www.sid.ir

Yo

(VY VYY) 55 929 55 5y caliseo (slaadieS (6L pbdlw
223)S5 0dnlin 35 3a855 cpl (L6 o b U 3 aomaale 0
Slaomalo gladid) o )d (giad COL AL ) duo b 52855 oyl
Jls > Mobini cliios §) ols gl 45 0 sanlise - 2lis
(VF) 25> Slgsan som saSS ;5410
A3 Jlw pEurell s Dellmann lewgs 5.5 4 348" Slllas
AL-Mussawy «_ )5 ou )i p Ve Jlo » oS g Rajathi
Y00 Jlu > Mobini g Lol (claypaliss ;5 Y+ 1Y Jlo 3 oS 5
il diso CL (g Cms | (S 008 pdl (ogr slaSS
aS ol (L YN0 Jle > Mobini () ¥ V¥ ¥4) cowl (b (g9 )
o 5SS oLy _sogs (6laCSS (61 )3 s g Bl oy
SVl ) dw 2 5 ¢ 95 oSy 22 o sl ( (Slponsl by
V535 lsean yilo oo gl aS Wil o oS5, 5 (308
Slass 5l 5as y Caliseo (sladisS o o dxs  Slouo i 5o
OhSan o Yildiz 4S5 yslay ol oads S5 ob g puis alises
5 Cevik Demirkan oic 8 545 1) gl sl ¥- -0 Jw
gKabak wae ¥ (5 cpayil 31y gl alass Ve oV Jlo g3 o) Ko
GezerInce wae ¥ iy yiiw 1y bl sl Ve oV Jlo po o o
Khaksar 31e 0 o) Eye 1yl sl Yo O Jlo o o Son g
Hlodges pMel 338 ¥ ygedBar )3 1) gy slaws YoV Jlo )3 o et
Eroyih o dums Slaws i (3o (pl )3 (F VY AV A K
L7) ol 005 5155 55 Mh &S 9y 0 slons] il gy ¥
o 3 GU (8L lajlislo (o) I Jols gls (S jobo 4
by BLolab b baY Sy caluddesg basS aad o ol
b Sacglds & poyi b U linged 03 gladieS L 455
L (392 s g oo ol o a8 5055505 (50550 b sageo
ladsho g hinon CBl aLd) dw o 9l g bl ip )l Aer
52U slaails > Jlse o @dly jois pas ] o gslidd 5 o5
Lol o330l 9 ol G5 Caand ) (—agS g0 30¢ By jialS
3,5 o)Ll 01T, (ool (sl Jobus

‘3,3 )-\5 9 ’&Mﬂ-’& y
W33l 63k Gaiods ol plomil 3 487 Sl je don jl Al wwgin
D95 () FSwslpms oo

References
1. AL-Mussawy, A. M., AL-Mehanna, N. H., AL-

Baghdady E. F. (2012) Histological study of the
trachea in indigenous male Turkey (Meleagris
gallopava). AL-Qadisiya J Vet Med Sci. 11(2):

ﬁ)"’)':"*’ SU som &9“"""‘5" 0 9 u""tﬂ*’“‘sb

(V VY V) Wilodges (5135 o9 slaSS (<b

Jls 3 MODbini g sags sk 55 48,5 &0 aslllas
o b as 5)la jin ob o Dbl douale 4575,8 ase is Y40
(YF) 3y Slosren yols aios

I Sglie ¢ 55y iliss (gladisS > b claails s
B8y 1y la] juis VooV Jlw 3 Pierko aS jglay ol o is
5 Toe Sl 3 o(¥V) gzl b 1 By S5 5 58 e siile (o3
o)Ken g Rajathi i 81 e Jasli §po d VoA Jlo o o Ko
Jlw o oh)Sen g AL-Mussawy ¢ ol o iy o Ve r Jluw
o2 SBCSLS YN0 Jls )y Mobini ¢ e (slayged8s VY
A5 XF YA Slodges b lS Bliigpas il 51,0 ol s
Jlw o) Sen g Millerr 5 VAAY Jw > King wile 5.5 (5 ()
Dol ad 5 Byl boladly U cladils uis Yo A
il 16 ol ol o3 b o (Y YY) oS i35
Doy 04 oSt Blas (3g juac

JW s Eurell g Dellmann la_wgs 48,8 & jguo (gl ouw)y2
e g AL-Mussawy ¥+ +4 Jlo o)) Sen g Rajathi \A3A
3l b sladils oS 0ls Lis VeV Jlw > Mobini ¢ Ve VY Jlw
392 (i 545 E 0 i 3 45 Wlodd ooy poa ) NSy 03y Lawgs Bl Lo
SBSS wlo £ yeyi 5 U (sladils py Sy 53 (V&Y (VYY)
(V) 22,5 onlie oS5 9 GINS SVl 4y 4wy cop:

il gy VoY Jow o o Ke2 g AL-Mussawy 4> 51
2 (V) 53 s (e slagigaliy: (b slaaidls 1) Slgseul
s | Soun o Jlesainl cdl og eSS uile § oy
Xy 43S 4SS e VAAA Lo p Rezaian (YF) 15,55 sdalin U
VO 3§ 55, b cslaails )3 0 Slgsc ol L) 45 4l ol
o Nig) Ol gty o Gl L g 003 ST (i ) Ly Stk
{F+)2rS e

2 o )Kea g Rajathi VY Jl > Banks lewgs a5 Slalllas
,»Mobini ¢V VY Ju » Ko s AL-Mussawy ¥+ JLw
U b el blass asemle g3 5 Sl 005 ploc Y+ N0 JLus
385 3685 ol Ol yo i (GU 3 oS Ao (505 ciliseo (gladioS
() F YY) )3 onalitio

b sgi M3 4 by ke )3 il oS 5l s onnloiie
ol 3 dged s (55 eer slaSS V-0 JLw > Mobini
(VF) 3 0223 35 aslllae

»Eurell s Dellmann la_wgs 48,5 & ygu0 cilises lalllas
s AL-Mussawy ¥+ -2 JLs ;5 ), 5_on s Rajathi V%A Js
aorlo a8 3l LS YN0 Jlo > Mobini 5 Y+ VY Jlw o)) Sen

A


www.sid.ir

WAV X o less VY 603 (b poals S\ado aloes

10.

11.

12.

13.

14.

15.

121-127.

Anon, A. (1998) Policy for Grading Ostrich
Skins. Ostrimark SA Co-op. Alexandria, South
Africa. p. 312.

Baker, M.C. (2001) Bird song research; The past
100 years. Bird Behav. 14: 3-50.

Banks, W.J. (1993) Applied Veterinary Histol-
ogy. (3" ed.). Mosby Year Book, St. Louis, USA.
p. 404-407.

Camiruaga, M., Simonetti, C. (2003) Avestruces,
his food and digestive system. Rev Agron For
UC. 12: 10-14.

Cevik Demirkan, A., Haziroglu, R. M., Kiirtiil,
I. (2007) Gross morphological and histological
features of larynx, trachea and syrinx in Japanese
quail. Anat Histol Embriyol. 36: 215-219.
Dellmann, H. D., Eurell, J. (1998) Textbook
of Veterinary Histology. (5" ed.) Williams and
Wilkins, Baltimore, USA. p. 162-163.

Dyce, K. M., Sack, W. O., Wensing, C. J. G.
(2010) Textbook of Veterinary Anatomy. (4" ed.)
Saunders Elsevier, China. p. 787.

Fasone, V., Adamo, E. (2001) Meat which is
adapted to modern nutritional requirements.
Rivista di Avicoltura. 70: 22-24.

Fatimah, A. A., Hoda, A. A. (2013) Histological
Observations on the Proventriculus and Duode-
num of African Ostrich (Struthio camelus). Life
Sci J. 10 (2): 479-486.

Folch, A. (1992) Family Struthionidae (Ostrich).
In: Handbook of the Birds of the World. Elliott,
A., Sargatal, J. (eds.). Vol. 1. Lynx Edicions, Bar-
celona, Spain. p. 696.

Gezer Ince, N., Pazvant, G., Alpak, H. (2012)
Anatomical features of the syrinx in sea gulls.
Ankara Univ Vet Fak Dergisi. 59: 1-3.

Gorissen, L., Janssens, E., Pinxten, R., Eens, M.
(2002) Differences in song repertoire size and
composition between two populations of blue tits
Parus caeruleus. Avian Sci. 2 (1): 39-47.
Griffiths, C. S. (1994) Syringeal morphology
and the phylogeny of the Falconidae. Condor.
96: 127-140.

Horbanczuk, J., Sale, J., Celeda, T., Konecka, A.,
Zinaba, G., Kawaka, P. (1998) Cholesterol con-

16.

17.

18.

20.

21

22.

23.

24.

25.

26.

Y55

tent and fatty acid composition of ostrich meat as
influenced by subspecies. Meat Sci. 50: 385-388.
Ibe, C., Onyeanusi, S., Salami, O., Umosen, A.
and Maidawa, M. (2008) Studies of the major
respiratory pathway of the West African guinea
fowl (Numida melagridis galeata): the morpho-
metric and macroscopic aspects. Int J Poult Sci.
7 (10): 991-1000.

Kabak, M., Orhan, I. O., Haziroglu, R. M. (2007)
The gross anatomy of larynx, trachea and syrinx
in the long-legged buzzard (Buteo rufinus). Anat
Histol Embryol. 36: 27-32.

Khaksar, Z. Tavakol Kookhdan, E., Parto, P.
(2012) A study on anatomy and histological
structure of larynx in adult male and female tur-
keys. World J Zool. 7 (3): 245-250.

. Kiernan, J. A. (2015) Histological and histo-

chemical Methods: Theory and Practice. (5™ ed.).
Scion, Bloxham, UK. p. 502.

King, A. S. (1993) Apparatus Respiratorius (sys-
tema  respiratorium). In: Handbook of Avian
Anatomy: Nomina Anatomica Avium. Baumel,
J.J., King, A.S., Breazile, J.E., Evans, H.E. and
Vanden Berge, J.C. (eds.). (2™ ed.) Nuttall Or-
nitological Club. Cambridge, Massachusetts,
USA. p. 257- 299.

. McLelland, J. (1965) The anatomy of the rings

and muscles of the trachea of Gallus domesticus.
J Anat. 99 (3): 651-656.

Miller, E. H., Seneviratne, S. S., Jones, I. L.,
Robertson, G. J., Wilhelm, S. I. (2008) Syringeal
anatomy and allometry in murres (alcidae: Uria),
J Ornithol. 149: 545-554.

Mobini, B. (2015) Basic Veterinary Anatomy.
(1** ed.). Shahrekord Islamic Azad University,
Shahrekord, Iran. p. 239.

Mobini, B. (2015) Histological and anatomical
study of trachea of native partridges (Chukar
chukar). Vet J. 112: 2-9.

Monazahian, M. H. (2011) StrauBle. (1" ed.).
Kara Payam Publication. Tehran, Iran. p. 8-9.
Naruse, H., Gomi, T., Kimura, A., Adriaensen,
D., Timmermans, J. P. (2005) Structure of the
respiratory tract of the red-bellied newt Cynops

pyrrhogaster, with reference to serotoninpositive

1


www.sid.ir

Yy

27.

28.

29.

30.

31.

32.

33.

34.

neuroepithelial endocrine cells. Anat Sci Int. 80:
97-104.

Pierko, M. (2007) Morphological comparison
of upper respiratory tract in mallard Anas Platy-
rhynchos and scaup Aythya Marila, EJPAU. 10
(4): 80.

Prum, N. O. (1993) Phylogeny, biogeography
and evolution of the broadbills (Eurylamidae)
and asities (Philepitidae) based on morphology.
Ornithol Adv. 110: 304-324.

Rajathi, S., Lucy, K. M., Maya, S., Chungath, J.
J. (2009) Anatomical studies on the trachea in
japanese quail (Coturnix coturnix japonica). J
Vet Anim Sci. 40: 17-19.

Rezaian, M. (1998) A Text Atlas of Veterinary
Histology. (1% ed.). University of Tehran, Tehran,
Iran. p. 263.

Tadjalli, M., Mansouri, S. H., Poostpasand, A.
(2008) Gross anatomy of the oropharyngeal cav-
ity in the ostrich (Struthio camelus). Iran J Vet
Res. 25: 316 -323.

Xavier Medina, F., Aguilar, A. (2014) Ostrich
Meat: nutritional, breeding, and consumption as-
pects. The case of Spain. J Food Nutr Res. 2 (6):
301-305.

Yildiz, H., Bahadir, A., Akkog, A. (2003) A study
on the morphological structure of syrinx in os-
triches (Struthio camelus). Anat Histol Embryol.
32 (3): 187-91.

Yildiz, H., Y1ilmaz, B., Aricany 1. (2005) Morpho-
logical structure of the syrinx in the Bursa roller
pigeon (Columba Ilrvia). Bull Vet Inst Pulawy.
49: 323-327.

ﬁ)"’)':"*’ SU som &9“"""‘5" 0 9 u""tﬂ*’“‘sb



www.sid.ir

Original Journal of Veterinary Research. 73,3:361-368,2018 YeA
Article

Histological and Histochemical Studies on the Trachea
of the Ostrich (Struthio camelus)
Mobini, B.

Department of Anatomical Sciences, College of Veterinary Medicine, Shahrekord Branch, Islamic Azad
University, Shahrekord, Iran

(Received 30 January 2018, Accepted 3 June 2018)

Abstract:

BACKGROUND: The trachea is the main air passage which is important for taxonomic
reasons. The structure of trachea varies considerably in different avian species. OBJECTIVES:
This study has been carried out in order to determine the histological and histochemical
structure of the trachea in ostriches. METHODS: Sixteen tracheas of § female and 8 male
nine-month-old healthy blue-necked African ostriches in slaughterhouse of Isfahan were se-
lected. Each trachea was divided into cranial, middle and caudal portions and fixed in 10%
neutral buffered formalin. Tissue sections were stained with H&E and special stains includ-
ed Masson’s trichrome, Verhoeff’s, Foot’s, Van Gieson’s, Periodic acid-Schiff, and Alcian
blue. RESULTS: The trachea of blue-neck ostriches was composed of tunica mucosa-sub-
mucosa, cartilaginous, muscular and serosa. The epithelium was ciliated pseudostratified
columnar contained simple alveolar goblet mucous glands. These glands reacted negatively
to Periodic acid-Schiff but positively to Alcian blue. The propria-submucosa was composed
of dense connective tissue. The muscularis mucosa was absent. Tunica cartilaginous and
muscular was made up of sternotrachealis muscle and cartilaginous rings. The rings were
only composed of hyaline cartilage. There'is no osseous tissue in the tracheal rings. Tunica
serosa was composed of loose tissue containing parasympathetic ganglia, adipose tissues,
vessels, and all the connective fibers. Three final cartilage rings were shaped tympanum
of the syrinx. The histological structure of the trachea showed no significant differences
between the male and female ostriches. Except for the decreased number of mucous glands
in caudal portion of the trachea, the histological structures of the trachea showed no con-
siderable differences among various portions. CONCLUSIONS: Based on this study, it can
be concluded that although-the histological and histochemical structure of the trachea in

ostrich was similar to those of some other species, that there were also some differences.
Keyword: Histochemistry, Histology, Ostrich, Sex, Trachea

Figure Legends and Table Captions

Figure 1. The trachea of blue-necked ostriches was composed of tunica mucosa-submucosa (m-sm), cartilaginous-muscular (ca-mus) and serosa
(S). Lumen (L), sternotrachealis muscle (ST), tracheal rings (R), mucous goblet glands (arrows) among epithelium (), perichondrium (black ar-
rowheads), blood vessels (V), haemocytes and lymphatic cells (white arrowhead) in the propria-submucosa (H & E).

Figure 2. Presence of collagenous fibers (arrowheads) in the propria-submucosa (m-sm), among muscle fibers (ca-mus) and serosa (S), sternotra-
chealis muscle (ST), tracheal rings (R), mucous goblet glands (arrows), epithelium (e), Masson’s trichrome.

Figure 3. Presence of elastic fibers (arrowheads) in propria-submucosa (m-sm), among muscle fibers (ca-mus) and serosa (S), sternotrachealis
muscle (ST), tracheal rings (R), Verhoeft’s.

Figure 4. Presence of collagenous fibers (arrowheads) in various tunics of the trachea of blue-necked ostriches. Epithelium (e), tracheal rings (R),
sternotrachealis muscle (ST), Van Gieson’s.

Figure 5. The mucous glands showing positive reaction to Alcian Blue (arrows). Note presence of cilia (black arrowheads) in epithelium (e), hae-
mocytes (wWhite arrowhead) in the propria-submucosa, and tracheal rings (R).

Figure 6. Presence of reticular fibers (arrowheads) in various tunics of the trachea of blue-necked ostriches. Epithelium (e), tracheal rings (R), Foot’s.

Figure 7. The mucous goblet glands reacted negatively to Periodic acid-Schiff (arrows). Note presence of lymphatic cells (arrowheads) in the
propria-submucosa (m-sm). Epithelium (e), tracheal rings (R).

Figure 8. Tunica serosa (S) was composed of loose tissue that contained parasympathetic ganglia (G), adipose tissues (a), and blood vessels (V).
Perichondrium (arrowheads), sternotrachealis muscle (ST), Alcian Blue.
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