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ABSTRACT

Ostrich belongs to ratites bird flock. In spiterobst morphological similarities of this bird to ethbirds, there are
some differences between them. Large intestingiadd bonsists of a pair of cecum and a straightrshmestine
called rectum. In many bird flock, cecums in thenfef two right and left closed- base tubes origgntom junction
of rectum and jejunum. Shape and size of largestimes are very variables. For this study, 36 a$trchicks from
east Africa breed (Struthio camelus, massaicus @aumnwere selected randomly in 6 groups, each giwng 6
chicks (three male and three female) by differaggsa Colon and cecums were observed carefully rimsteof
colour, size, and proximity, and they were meastineee times by digital calipers. Cervix width ecam was more
than width of ileum and colon origin. Inner ductta right and left cecums with a common pore vegrening into
colon from back side. About 24-32 annular linesevapparent on external surface of both right arft decums.
Diameter of these rings was shorter than cecum diamat the same point and it caused both cecumate
saccular state. Plica circulares were located oa thternal surface of lumen of both cecums. Thebauraf these
plica was equal to the number of annular lines efum external surface. There were concave anniias lon
external surface of chicks' colon. These appearech the beginning of colon and extended to middie pf it.
Shorter diameter of these rings compared with nordi@meter of colon had caused initial and midgierts of
colon to be observed as saccular state on the deit$plica circulares were observed on the intersatface of
lumen. These plica circulares were located insigs ppposite to external rings of colon. Their nemiwas equal
to external rings. In the nearest species such ea, Becum is relatively long and plica circularesvé less
compared with ostrich. Secums of Amo and casowae lbeen developed slightly and they are passidehane
saccular structures on external surfaces. In kividlocecum is large and wide. Saccularation of ¢aaf this bird
is less than ostrich, and cecums with two latemales open into colon. Trugopan satyra is they daitg of fowl
which has apparently saccular cecum. Depending @b a@nd colon size, cecum varies in birds. In caspv
condsidering relative size of body, they lengthaddn is shorter than that of ostrich, but Rea Hias a long colon.
Screamer has a large and twisty colon. Ostrichclhis a bird with high-fibre diet, has a very largelon and
cecum, plica circulares inside their lumen causesds contactus to increase by fibrous foods.

Key words: Morphology ,large intestine , ostrich chickens.

INTRODUCTION

Ostrich is the largest bird on earth at present @ma of 1900 species of birds which live on ealttthelongs to
ratites. Ratites are common in many evolutionahglea with other birds. There are some differenedwden them
and other birds in spite of most morphological &nities with them, for instance ostrich has nol gpddder and
presence of flexible proctodeum causes urine aodsfef this bird to excreted separately (5). Langestine of

297
Scholars Research Library



AlaeiNovin Abaset al Annals of Biological Research, 2013, 4 (2):297-301

birds consists of a pair of caecum and a straigbttsntestine called rectum. Caecums in many ghalips are in
the form of two right and left closed — base tubgginate from junction of rectum and jejunum. Shamnd size of
caecums are very variable. Caecums are long aird ¢béour is dark green, and are easily diagndstabnecropsy.
Caecum bends backwards in posterior direction tsecaf being long. In fowl chick, abnormal caecumelais

seen as a tube with branched end (10,18,19,25d&Calucaecums is significantly. Dilated in owl (1ts length in
parrots, swifts and pigeons is short. It is desatilas underdeveloped organ in some of these b@d&8).Rectum
follows ileum with straight route and it is suspeddrom intestinal celom tectum by a mesentery tiRedirectly

opens into cloaca through ectasia which many bevkres specific status. This structure is callesicoh ostrich
because of being long and twisted, and its lergili12m. (5,10,25).

MATERIALSAND METHODS

For this study, 36 ostrich chicks from East Africeeed (Struthio camelus, massaicus naumann) wéeetes
randomly in 6 groups, each group having 6 chickeet male and three female) by 1 and 15 days &6 and 12
months of age on a farm in semnan province. Altkchihad the same diet. Abdominal cavity was opeahethg

slaughter or in a little time after death of bieshd cecums were studied for colour, size and prigkifiihen, colon
and cecums along with ilium caudal and cloaca vgeparated form of the contents without any damage,their
mophometric characteristics were measured threestioy digital caliper. Internal surface of lumemn déne humber
of plica circulares were studied through longitadiimcision of both cecums and colon.

RESULTS

Cecums of ostrich chicks at all ages were dististgalile from other parts of intestines. Cecums lickatks are
located opposite to each other as two close- biestinal appendix on the right and left of ilitend and colon
origin. Righ cecum was a little longer than lefcem at all ages (Table 1) (figures 1,2). When cliakcass was
placed in dorsoabdominal status, most parts ofrasamere covered by ascending and descending pdutoofenum
and pancreas. In other words, cecums were locatgubsterior duodenum.Colour status in differentaf cecum
at all ages of chicks depended on being full ortgrop that variable.When cecums wre empty, the wolaf base
and body was pink cream inclined to very light gread cauda were dark pink cream, and when theg fur the

colour of base and body was dark green, and ap&othf cecums was dark pink cream and in some dhses

very dark green, (figures 1.2).Width of cecum baas more than ilium width and colon origin. The ine&lth was

observed on the body of both cecums. In other wawitith of cecum base was one or a few ml. Less itsabody,

and width decreased significantly in cecum apexctvliaused apexal end of both cecums to be seemasav

tubular structures with more limited duct and with@lica circulares (Table 1).Internal duct of twght and left

cecums with a common pore opened into colon baadsvfigures 1 & 2). On the external surface of haght and

left cecum, 24-32 annular lines were obvious. Digmef these rings was less than diameter of ceatuthe same
point and caused both cecum to show saccular fbhis. status was clear at all ages. Certainly thiegs were not
present of cauda or cecum apex (3-14 cm. of caadd)a flat and even surfaced was observed. Nundbdrese

rings in one — day to three- month chicks were 8442 6-12 month chicks, it was 26-32. The numideft cecum

rings were three rings less than the number ot kghum at all ages.Ring distance was little in-dag chicks and
it increased by age increase distances in bodywsag more than base part (figures 1 and 2).

Plica circulares were located on the internal sarfaf lumen of both cecum. The number of theseaplias equal to
the number of annular lines on external surfaceemfum. Height of these plica increased from baskotty of

cecum, and their height was similar increased eattit became similar to surface on more narrovaat @f apex

(figures 1,2).llocecal ligament was located betwdiam and two right and left cecums at all age$o@oof ostrich

chick was in the form of a large and long tube Whi@s located between ilium end and cloaca copradéus the

longest part of small and large intestines in hitks. The largest part of colon, i.e. its initaald middle part, was
located on the right side of the intestinal celogawity, and its end part was relateively inclinredhe left side of
the intestinal celomic cavity and it connectedltiaca just in middle line.

Lont colon at all ages of chicks and limited initesst celomic cavity had caused colon to have morsian through
creating rings (figures 1 & 2).There were annulamaave lines on external surface of colon of aitk$ This rings
had been originated from the initial part of colmd continued to the end of middle part.End paxaddn lacked
these rings. Lesser diameter of these rings cordpaith normal diameter of colon had cuased thdain&nd
middle parts of colon to be seen saccular extgrn&lhd part of colon was flat, not saccular. Thetiss became
more apparent by age increase of chicks (figuréhk) number of these rings were 350-460. In oneadgey chick,
there were 350 rings and it became 460 throughragease. Distance of rings at one —day chick wash2and at
the age of 12 months it became more than one cetainffigures 1 and 2).Plica circulares were olegrgn
internal surface of lumen. These plica circularesenlocated just opposite to ecternal rings of molcheir number
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was equal to external rings. The height of thesmapiad begun from initial part of colon and conéd to middle
part of colon with similar height, then plica hetighad decreased and finally it becam completelyrtshad
diminished (figures 1 and 2).Also, a mesenteric fohlled duodencolic fold, connects posterior sédie of initial
colon to duodenum.In under study chicks, growtle @t colon length increase from days 14-30. Atdbeer time
intervals, growth increased gradually (Table 2).lgad of colon in all chicks opened into coproddunrnolaca from
colony (rectomy) saccus cecus form. This colongsacecus was separated from coprodeum by colomdeal
foles (fig.2).

DISCUSSION

Both cecums are structures developed in ostrickkshiTwo parts of base and body of cecum seem asaccl
externally so that apex is smooth and externabsarfs not saccular (figs. 1& 2).Right side cecam little longer
than left side cecum at all ages of under studgksh{Table 1). This length difference becomes nadméous when
the age of ostrich chick increases. So far, thigtle difference on right and left cecums of othieddhas not been
mentioned (figs. 1&2).Duct of two right and left czens in all ostrich chicks with a common pore resmch
backwards of colon. However, it is opened in totuet or colon through two pore in other birds (figMr.
Bezudenhout (1993) conducted the research on mimgphof cecum twisted plica in adult ostrich whikctdicated
that internal surface of cecum duct have mucosaosal and submucosal muscles. In the initial ghese plica
have muscular central nucleus from internal annulascular layer of cecum wall. Processes and éounsps plica
are seen from internal surface of cecum. At thetjon of cecum and rectum, plica height increadisa cause
cecum internal surface to increase for microbiahfntation of cellulose and hemicellulose. (4) Neméand status
of these plica corresponds to their number andistat 12-month old ostrich chick. It also show thita number
increases with age growth but it is nearly stalfteral2 months.In the nearest species such as ¢eam is
relatively long and there are less twisted pliozwdares compared with ostrich(22). Amo and kasoWwave not
been developed will and they are passive and haseukar structures on external surface (6, 8,1¢ueof kiwi
bird is large and wide. Saccularation of cecumhid bird is less than ostrich, and ceums with twoep open into
colon laterally (26).

Cecum of Rhynchotus is lone and internally it hpsas structures which are reflected from extersafface of
cecum (22).Cecum plancenta of Elegant crested Tanaisi long and it seems smooth and digitalis exignf?9)
and it is like bee nest internally and has manyllsdigerticulum. This closed-base cecum narrowggtally from
base to apex and it has spiral structures likdesatiSmall diverticulums form projected lobes ircuoa base
externally and they become wide and smooth inanggsion apex of cecum, (2, 22). Cecum of penguineis/
short (27). Cecum s relatively short and tubwiih internal irregular saccular structures (20).22ecum is short
and it is like considering structure (22,3). Getigr&ecum of Tubenoses is short and nipple — ldw] sometimes
there is no cecum (0-1 cm.). Certain species of mmaye on cecum, but this species may have bothm=cu
however, only one cecum is observable and the athermmay not be seen in adipose tissue or mezaetause of
various reasons. However, Mr.Duke reports thatamamdividual cecum which is of similar size asaol (13, 22).
In totipalmate swimmers such as pelecanidae anqio@oracidae, cecum is short (0-5-5cm.) and énfémily of
sulidae, fregatidae and phaethontidae, it is leas 0.5 cm. In certain species, there is one cebubthere may be
another one(22, 24).Cecums are various in Ardedaigeother species like them. They are diminisheallinf them
with the exception of phoenicoptridae. In speciagitig cecum placenta, one of the cecums is shitrd@rthe other.
el has two cecums (0.3-1.5cm.), Scopidae also hasésoms which are small like treskiornithidae fan(d.3-
1cm.). Ardeidae has an individual cecum(0./4-1cnowkler, there may be another diminished cecum which
appears in jejunum wall.Balaenicipitidae has oneuge Phoenicopteridae have two digitalis cecumschvitheir
length is 8 cm.(20, 22, 24). Goudie and Ryan (198pprted that cecum of duck and goose is largg8¢in.) (8),
with the exception of Melanitta and mergus whickiehao cecum and if any it is short (0-5cm.). Baraed Thomas
(1987) indicated the relationship between cecura aird diet so that herbivores have a large cecnchpads and
carnivores have intermediate cecum. Scremer iatgrexception in this group which has a largecleske and
internally sacculated cecum (8cm). Anhima has sirmaind small sacculated cecum(8cm). Anhima hadasirand
small cecum, too. (16, 19, 20, 22, 24).Eagle, Falealture and other prey birds have no cecum wmemnt of it is
seen in a small size (0-2cm.).In the figures thatMitchell (1901) showed there was no lower colord avr.
Maumus (1902) reported the presence of secondrsptacenta (17). Mr. Beddard reported second squanenta
and three was no abnormal case about four spetigagittarius in his report, and cecum length adicwy to this
report was (0.4-0.6cm.) (3).Mr. Maloiy et al.(198@ported the presence of a pair of very small weatich was
light red and like as gemma (14). In order to alate the subject, Mr. Mitchell (1901). Studied cacteported
weak growth of cecum in family (22).Fowl has thesindeveloped intestinal type cecum. Cecum of thisilly is
long or very long (6-34). Length of grouse cecun3%92 cm. in winter (23). Gnerally cecum is seéthwide
apex or round end which is relatively narrower thaedial part and submucosal internal plica. Trugogatyra is
the only bird of this family which has saccular wecMr. Beddard(1911) declared that crested Bobwbéteum
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which has twisted plica, has been covered with wetdtconnected grid of fatty bands. It is quesdiole that quail
has seasonal developed cecum(3). However, nowetleat (seasonal enlargement of cecum) has beennkimow
most of other fowl(24).There are different repoaisout the presence of large cecum (2.5-37cm.) ames,
scolopacidae and its relatives with the exceptibrsunbittern and eurypgu helias which is (0.6crm).otidae
(21cm.), coriotis (24 cm.) and Eupodtis, there nsadnormal long cecum so that their cecum basenitevilli.
Medial part of dilatated cecum is covered with nmsaidayer and structures with linear plica (withgatculation)
appear in this part gradually and have many glaBdsum apex has grid-like mucosa (3, 14, 20, 2§, SMorebirds
have various cecum. Cecum of Jacanidae and soméengwf scolopacidae such as scolopux, Eurynorlugahd
laidae is primitive and cecum of alcidae is almBsin. cecum of hematopodidae, Recurvirostridae, iBidtde,
Glareolidae, charadriidae, thinocoridae, stercmtagi and most of scolopacidae is relatively lag® cm.). long
and very large (21-23cm) cecum in sheathbills dnidridae is digital and often has narrow peak (8,22).Cecum
of pigions is very small or there is no cecum caetgdy. Btu in sandgrouse, large intestine cecurh imiternal plica
and common pore is observable in colon. In syrémpat is 12 cm(19, 20, 22). There is no cecumsittaciformes
at all. Any sign of it has not been reported inugeéind aduts (19, 20, 22).Cecum of cuculidae &ively long (2-
6cm.) and 17cm. in scythrops. However, touracoswasophagidae have no cecum. Peak of cecum in Ruzehsi
or geococcyx is dilatated. Although large cecunomiSthocomus is similar to fowl, it is like cucudie (7,15, 20, 21,
22, 24).Cecum of owl is large (4-11cm.) and h asspecified shape.Like ratities and other birds kibacds of
colon in medial and final part at all ages of chicis connected to intestinal coelomic cavity tecty a mesentery
called mesocolon and a mesenterial fold called doodolic fold connects left side of initial postericolon to
duodenum. Colon in few species such as adult bsfamms unfold ring.Rectum opens into coprodeuntloaca
through colonic (rectum) saccus cecus. This sacewsis is separated from coprodeum by several aoleni
coprodeum folds(5).In kasowari considering relatsize of body, colon length (29cm.) is shorthemthiat of
ostrich (8), but Rea bird has a long colon(22) eSorer has a large and twisted colon. In picturashtr. Mitchell
(1901) has showed there is no sign of lower céloatzin has a large colon with rings similar tottb ostrich
family and chauna (7, 15).Moreover, Mr. warui (2D@®a histomorphological research which conduaacdolon
end a cloaca of ostrich, idicated that colon endejgarated from coprodeum cloaca by plica circalageternal
muscular layer of rectum and thickens and becompbmater-like at its connection site to cloaca (ZBjis is the
situation which has been observed in findings ©f tesearch (figs.1 &2).

CONCLUSION
It is the fact that, morphology of colon and cecumbirds are different from each other. Even, éynbe present in
one member of family and absent in the other. Ddipgnon diet, size of colon and cecum varies idiOstrich

which is a bird with high- fiber diet, has largela® and cecums, and plica circulares inside luneurse contact
level with fibrous nutrients to increase.

Table 1: Morphometric parameters of caecums segments of the ostrich chicksfrom 1 day to 365 days.

Right caecum Left caecum
Age
Total length Width of Total length Width of
Neck Body Apex Neck Body Apex

days cmiSEM MM+SEM  mm+SEM mm+SEM CM+SEM MM+SEM ~ mm+tSEM  mm+SEM

1 11.74+0.42 9.17+0.98 10.45%¥1.24 2.16%0.26 88.80+0.39 9.00+1.10 9.93+#1.17 2.16%1.23
14  15.47+0.56 15.17+1.47 17.34+2.11 3.00+0.00 11.55+0.51 15.01+1.26 16.58+1.91 3.00+0.00
30 25.82+2.56 23.03+1.03 24.67+0.52 4.48%0.45 22.17+2.07 23.00+0.63 24.02+0.75 4.34+0.517
90 34.25+1.54 26.67+0.81 27.50+0.82 5.05x0.08 29.02+1.42 26.67+0.81 27.25+0.76 5.08+0.09
180 55.18+1.76 42.33%1.37 45.83+0.98 7.50+0.54 48.65+1.49 42.25+1.21 45.67+1.63 7.43+0.52
365 64.40+3.16 49.96+0.68 55.96+2.16 8.58+1.19 53.13+2.96 50.01+0.80 55.60+2.31 8.43+0.78

Table 2: Morphometric parameters of colon segments of the ostrich chicksfrom 1 day to 365 days.

age Total length Width of
Proximal segment Middle segment Distal segment
days CM+SEM mm+SEM mm+SEM mm+SEM
1 73.61+2.05 3.92+0.14 5.88+.16 2.98+0.10
14 95.36+1.52 7.71+0.37 9.75+0.23 6.70+0.39
30 268.67+6.65 11.22+0.63 14.47+1.58 9.45+0.88
90 304.16+5.98 15.41+0.90 24.53+0.84 14.03+0.49
180 471.16+4.45 24.55+0.44 35.85+0.73 20.65+0.51
365 642/00+25/68 25.71+11.38 37.68+2/13 24.24+10.71
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