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ABSTRAC'l' 

,{'wellty one blUJalo embr'!iOS (Old JeftlSl!S q.f vollt S(!X~S ra.nglllg from 8 - 102 em 

CVR length corresponding 10 80-315 days· old I{Jere coll(."t:teu FUIII Mml.SOW-O abaHOir. 

tlrey were prepared by nOnlra' luslological 1ec11111f/!I(, fix OIo'-plr()lIldrical Gnd liglll mi­

croscopic study. The re sult reuealed Ow.l. nrtsal Sep(wH represented by a vertically 

oriented sheath between (he developing IIu.sui pi.l~ at 8 - J () em CVRrI (80 ·85 days-olel). 

(he mesenchymal tissue was differentiated info dWll{lrOlJEmic cells. At / 2 em eVHL (90 

days-old), the septal carlitage showed chond roblastic conuensutiOlI irt Ule periphery. it 

was oj hyaline type_ Inl)Qsioli oJ its ba~al thkkening willr Vlood ll(~ssels W(L', observed 

at Jetuses oj 48 cm CVRL. The nasell ep il /Je1i[Ofl W(lS do:.-iuec1 from the face ectoderm 

rnesenc1tymallissue; it was composed oj cuboidal dorkly stained basal cell {avers and 

m.uny (j 2-13) polyhedral eel! wyers. At 36 enl CVHI. (J 50 claUs ·old). it W(lS d(/Jerentfat­

ed (nto s(rat!fied sqttQmous epithelium in the nasal /.,·,·sWmle. silo/Ured cuboidal ep(the­

lium in the transitional area and psclJdos/rat!licct ciliateel co/wrEnnr ill the nasal eauity 

proper. The nasal glands were observed (J.( n CflI CVru. (90 d ays-old). in tile Jorm oj 

solid clusters wtrh a relatlve uolume deHsity of 10.51%. Tile!.) were lIumerous. lsolated. 

so/{tary aCin~ almost canalized at 25 em CVHL (J 95 days -old) und conslilHted 12.8% oj 

the nasal septal submu.oosa. H rvas lobulated ulitll wide distended /umell at 68 cm 

CVRL (230 days-old) its volume denslly was 23.32%. SOllie acini showed o/ctan blue 

posiiive reaction at 80 cm CVru., (260 days-old) allel tlte ollr ers exhibited a weak PAS 

posi.tive reaction it formed 25.62% oj the !>o!ptal submucQso, ilie uemer(1llosai gland 

was observed at4B em CVRI..at the /omillU Vroprio oj fhe wmeronasa/ organ, represent ­

ed J 2.38% of t.he uomeroTtusa! organ sul)muco.sU it sll .;u',,<i a .strollg PAS positive reac­

tion. E.\1ensiue. large blood spaces moslly filled wiOt blood. [olmed a cavemous tissue 

at tile basal prut oj tile nasal septum wId (rt (he level oj til e vomeronCls al organs ob­

served of 48 em CVRL (180 days ·old). 
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INTRODUCTION 

It has been believed that the nasal mucosa was Involved jn lhc thermoregulatory mechanism. 

olfactory sense and medlaUon of the reproducUve behavioral responses In several species of 

mammals. In rat (BoJ,eo-Moller, 1964). sheep (Khama •• 1980) and donkey (Llod.ay et aI., 

1979). The anatomical and histological structure of the nasal eavity of domesUc animals was 

thoroughly descnbed by many authors such as In sheep (May, 1970), camel (Badawi et aI .• 

1974). buffalo (Al-Ayat et aI., 1981 &: Abdel A&lz, 1983) and In domesUc animals (Getty, 1971 

& Dellma.nn and Browen, 1992) and In rat (Vidic::. 1971). a nd that concerned with the struc· 

ture and morphogenesis of the vomeronasal organ In domesUc animals (Kratzlng. 1971; Lind­

.. y el al. 1979, Jacob et at. 1981 &- Mansour et aI. 2001) and In laboratory animals (Mendo­

za, 1986 &: Szabo IUld Mendoza. 1988) . The prenatal morphogenesis of the septum nasi was 

evaluated In rat (Vldlc et aI. 1972) and goat (Baaha et al. 1994). The prenalal morphogenesis 

of the nasal septum of the buffalo was not evaluated. The present study Is an attempt to provide 

Infonnation concerning tJ1C prenatal development of nasal septum ano Its related glands In the 

water buffalo. 

MATERIAL AND METHODS 

The present study was earned out on twenty one buffalo embryos and fetuses of both sexes 

ranging from 8-102 em CVRL corresponding to 80-315 days-old. ll1CSC were collected from Mal! ­

soura abattoir. The heads of fetuses were dissected. the nasal cavity was separated and nasaJ re o 

gton Including the nasal septum was Isolated. fixed In Bouln's and 10% neutral buffered formal· 

In soluUons. deca1cifled In 5% EDTA solution. The samples wr.re processed by normal 

histological technique, sectioned at 5 _m thickness. stained With haemaloxylln. eos in and alclan 

blue / periodic acId Schtff 5 reagent slaJns adopted by (Bancrort &: Steven. 1996). Volume den­

slty(Vv} of the nasal gland was detennlned USing do uble squ are latUce of 400 pOi nt and light mJ· 

crographs with final magniflcatlon of X 1300. The volume density obtained using the formula Vv. 

= pe/p (Weible, 1989) where pc means the number of points In a given sLructure and p was the 

number of points In reference area. The ages of fetuses were esUmated according (Ahdel Raouf 

&: EI-Naggar 1968). Nomencalat..rue was that adopted by Nomina Anatomlca Vcterinaria (l983) . 

At 8-JO cm CVRL (80-85 days-old) the nasal septum represented by a median verUcaily 

orten ted lamina between the nasal pits. It fuses with the palate In premaxillary region. where It 

expands laterally. the mesenchymal Ussue In the nasal septum was dlfTerentiated Into chondro· 

genic cells with rounded nucleI. The future septum nasi was covered on both sides by the subep­

Ithelial mesenchymaJ tissue that condensed fomllng the early perichondrium. which was dUrer-
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enUatcd Into up to five elonga tu:! ce ll layers Wig. 1) . The n;)S<l1 epithelium was de rived rrom thc 

face ectoderm. which was present in s tratified paltcl11, Il was composed of cuboidal cl arl{cly 

stained basal cell layer v.rlUl rounded eccentric nuclei and many polyhedra l cel l layers with light­

ly s tained and vacu ola ted cytoplasm fann ing up to 12·13 cell layers (fig. 2 & 3) . 

At 12 em CVRL (90 days"old) , chondroblas uc cOlldensaUon was obse rved In the pe riphery of 

tJl e carUlo.go septum nasi which was of hyaline type, large cells wtUI rounded prominent nudd 

anti de nse cytoplasm predominate In eartllago septum nas!, The perichondrium was differen tiat ­

ed and became more dense and dls UncUve: It was composed of pardll el bu ndles of coHagen Abers 

wuh many nbroblasts (Ag. 4). TIle basal cell layer of the nasal epithelium was or columnar type , 

followed by 7-8 polyhedral ligh tly s tained cclliayers wtlll vacuolalcd cy toplas m. 'fhe mos t supel·· 

ficlal cell layers were fla ttened with uense cy toplasm and dense elonga ted nuclei (Ilg. 5) . TIle SLlb­

epI thelial Ussuc was more cU.(feren tlflf.cd . blood vessels of diffe rent s ize were observed . the nasa l 

glands were dete~ tcd fOI' the first time a t thIs stage of development. In the fo rm of saUd clusters 

of densely s tained cells or rode lll(e buddillg from the basal cell layer tOg. 4) . It had a relati ve 

volume d enslty of 10,5] % wJlhln Ule s ubepJUldla J Ussu e (table, 2 & chart 1). 

At 18 cm CVRL (l 05 days -old) , co.rtilagc septUlII nas i was relatively Ullclt, th e epltheli unl ()f 

septum n asi was d lfTerenUated In the nasal cavity proper. into s tratified cli(a ted columnar. cspe~ 

clally at it s proxUna l part While It v,:as undifIerenUatcd distally . l1)e la mina proprIa was thicker. 

at Ule end of proxJmal third of the Jli)sal septum: It fomted a cushion like prominence projected 

at nle nasal cavity. At this stage many blood vessels of variable s ize were abundant and en · 

gorged w1U\ blood in prOxima! pa rt of the nasal s eplum (fig. 6). The penchondrl.um was very 

thlcJ{, which composed of parallel Uliek bundles of co llagen Obers WIUI many fibroblasts and all 

tuncr s evera l layers of de nse elongated chndrob\as Uc ce lls and s lnall blood vessels Iflg. 7) . The 

nasal glands were numerous .md sonIC actol were e(l naiJzeu tog , 8)' It consUluled 10. 8G % of lhe 

lumina propria. 

At' 25 em CVRL (123 clays~ol d), the covering epl U'JeiJu m was dIfferentiated In Lhe nasal cavlly 

pro~r Inl.o pscudostmttned columnar e pithelium al lover the nas al septum (Og. 9) except nt it s 

basuJ port and at the level of the vomeronasal orgull It was sUll undUTcrenUatcd. III ihe lamina 

propl10. large blood spaces were detec ted forming cavernous Ussue III<c structure In the dorsal 

par t of lhe nasal septum . Tbe nasal glands were numerous In th e fonu of Isolated soHtary acini. 

It was dispersed in lhe larolna propria forming 12.8 % of U)c subeplUleli<l1 tissue. great propor­

tion or these Clcinl were cana lized (fig. IO}. 

E:plUlcllaJ dJlTcrenUation was complete at 30 em CVRL (l50 days) al lover UlC nasa! cavity 

Rnd the nasal s eptum where, It was straUned squamous epithel ium in (he nasal vestIbu\c, strati-
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Oed cuboida l epithelium In tlle trans lUona l area and pseu oostratJn ed c il iated coJumnar in Ihe 

nasal eav1ty prope r. An aggregation of smajl blood vessels was observed at Hu: basal part In the 

la mina propria of the nasal septum. The nasal g land a rranged In groups In the lamina prop rla 

and had D. wide distended lumen with arelatlve vol ume density of 12. 93 % (fig. l lJ. 

Invasion of the basal thickening of nasaJ s eptal carti lage wiU. blood vessels was detec ted (or 

the first time at fetuses of 48 em CVRL (1 08 days-old). The septa l cartilage was surrounded ven ­

tra lly by dense packing of connecU-, ,: tissue which extended on bOUl s ides (Og. 121. The lum ina 

propna was greatly differenUa ted. many blood vessels of d ifferent size. lymph vessels. nerve f~sl­

Cll\!, were observed. Th e nas al glands located In groups deeply In the la mina p. oprJa . Jts rela tive 

volume density of about 13 .0 1%. TIle .... meronasa l glands were detected at the lateral' all of 131,J­

Lna proprta of ductus vomeronasalls for th e finn Ume. at this s tage cons UluUng 4 .32% of o rgan 

vomeronasalls s ubmucosa [table 3,), it as of s erous type. Extensive, la rge b lood spaces mostly 

Oiled with blood, forming a cavernous tissue observed at basal part of the nasal septum a nd at 

the level of the vomeronasal organs , [flg.1 3J. 

At 54 em CVRL (195 days -old), U1e n asal glands were more abunda nt In lamina propria of the 

nasal septum (Og. 14J. It di splayed 12 .43 %,It was predominantly serOllS , th e gland ular duct was 

lined by two layers of cuboidal epitheliu m and 0 IJ"': o on the surface epl Ulellunl . In the nasal vesLl ­

b ule . tne slra UOed squamous epithe liu m In its middle was ltghUy slained and vacuolated with 

clear cell membrane, the mos t super facIal cell layer was dense flattened with in elongated dense 

nucle i (Og. 15) . the vomeronasal gland conslUluled 5.57% of the vomeronasal lamina p ropria . 

Large blood spaces mostly engorged with blood fonned a ('avernous tissu e we i ,' present a t the 

basa l pa rt of the nasal septum (Og, 16). 

At 6Bem CVRL (230 days-old), lobulated n asal glands with wide distended lu men were SC(')l 

(ng. 17), ~.he glands occupted 23.32% of lhe la mina propria of Ule nas I septum. While tIle volu me 

dens ity of the vomeronasal gland waslO.89%. 

At 80cm CVRL (260 days -old). the covering epithelium a t the Basa l vesUbule became thick 

and densely s tained . the: lamina propria formed a papillary projection Into the lamlna epithelia lis 

{fig. 181_ T Ile relaUve volume denSity of nasal glands In lamln('l propria of the nasaJ septum was 

25.62%. 

At 102 cm CVRL (315 days-old). the volume denSIty of lhe nasal glands decrensed With pres­

e nce of huge a nd large blood spaces. It constitu ted 25.4% of the la mina propri a of the septum 

nasI. 

AI 80 cm CVRL (2oo days-old) and 102 cm CVRL (3 15 days -old). some acini showed alcl a n 

blue positive reacUon and others exhibited faint PAS posl tlve reaction mg. 191. At 102 cm CVR 
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length. the vomeronasal glands extremely Increased displaying 28 .95 % of th€ vomeronasal or­

gan submucosa (table 2&3). It showed a strong PAS posiUve reaction (fig . 20). 

Discussion 

The present s tudy revealed that the primitive nasal septum of the buffa lo fetuses 8- \ 0 em 

CVRL was represented by a vertical sh.eath between the developing nasal ptts. It was built up 

from chondrogenic p late. lamlna propria and thick epithelial covering. The menUoned ilndlngs 

was s imilar to that U1 camel fetuses of 2 em CRVL (Amed. 1988) and In goat of 1.5 -5 COl CVRL 

(Basha et d .. 1994). 

The present investigations de monstrated seque nces of osteogenesIs of the septal nasal carUl­

age began In the prenatal life at 48 cm CVRL (180 days·old) . This finding was supported by stud­

ies in s heep (May. 1970) and In rat prenatal life (Wrlght et aI .• 1958 & Vidic et at.. 1972). In 

con trast to the data previously menLioned In camel (Ahmed. 1988) In goat tBasha et al .• 1994). 

U1ey recorded perslstence of the cartilaginous plate of the nasal septulO along the prenata l life. 

In rat It was s tated that the eplthelia of the nasal cavity dlfferentialed rapidly follow1ng the ap· 

pearance of the nasal pits (Vidlc et al .• 1972) . ThJs finding was cooDnned 10 the present s tudy. 

where It was comple tely dlfferenUated aJlover the nasal cavity at 36 cm CVRL (1 50 days-old). 

The nasa! septum In the buffa lo fe tuses was cove red by stratified squamous epithelium in the 

nasal vesUbu le and pesudostraUfied cil1a ted columnar epithelium In nasa l cavity proper and 

sl(aufied cubOidal epltheUum at Ule trans itional zone. 111at was agreed with that In rat. at 17 

day of gestation (Vld1c et aI .• 1972). However. In dog tAbblls et aI. 1981) and In buffalo (Abdel 

Azlz. 1983) It was men tioned tha t. the septum nasi was covered by tb ick st raUned columna r ep­

Ithelium . While. Ln goat (Basha et al.. 1994) . was cla imed that the covering epithelium was 

stratified sqaumous epithelium. The flask shaped crypt which was observed post natal In U1e 

buffalo (Abdel Adz, 1983) and in camel (Badawi et aI .• 1974) was not observed neither In cam· 

eI fetuses (Ahmed. 1988). goat (Basha et aI .• 1994) nor In buffalo fe tuses du ri ng the course of 

the present s tudy. 

The . ,resent s tudy revea led Ula t the first glandular primordial In the nasal septum submuco­

sa or the buffalo fetuses was observed at 12 em CVRL (90 days-old) . canall"ted at 25 C Ol CV RL 

(1 23 days-old) and increased and lobulated with advanced age . Similar flndlngs were r~orded in 

rat at \6 day of gestaUon (VldJc et al .• 1972): in camel a t 9 em CVRL (Ahmed. 1988) and In 

goat at 12cm CVRL (Basha et &1" 1994). 

The present Invesugauon recorded an alclan blue poslUve reaction in the nasa l septal glands. 
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that was disagreed With that have been reported In rat (VJdJc et aI .• 1972), while he menliooed 

that no affinity ror ilie same reacUon could dem onstrated In tlH~ prenatal glands. 

The glandular buds firstly recorded In vomeronasal organ submucosa al 48 em CVRL (1 80 

days-old), tillS finding were supported by reports in bulletlo (Elmorsy, 2002) corresponding to B 

em CVRL In goat (Abdel Aziz et a1.. 1991).35 cm CVRL In camel (Abdel Azlz, 1988). 

The vomeronasal glands In burfalo fetuses exll lbited strongly PAS posiUve and aJclan blue 

negauve reaclloos. This Ondlng agreed with that recorded In sbeep (Kratzlng, 1971), camet (Ab· 

del Aztz, 1988), goat (Abdel Adz et aI., 1991), domestlc animals (DeHmann and Browen. 

1992) and In buffalo (Elmors1. 2002) and disagreed with that reported In ca t (Salazar) [n horse 

a nd donkey (Lindsayet aI. 1978 & Mansour et aI. 2001), 

The present study revealed tha t many blood vesse ls of dillcrent s ize and rclaUvely large blood 

spaces were observed In the lamina propria In the dorsal part of Ule nasal septum at 25em CVRL 

{l23 days-oldl and hug blood spaces mostly engorged with blood were detected al basa l part or 
the nasa] septum and In lamina propria of Ule vomeronasal organ. forming a cavernou s tissue. 

at 48 cm CVRL (1 80 days-old). Thcse finding correlated with t1la t desc ribed In sheep, (Kratzlng. 

1971), bovtne (Jacobs et a),. 1981), mouse (Mendoza 1986). camel (Abdel Azlz. 1968), goa t 

(Abdel Azlz et al .• 1991 & Basba et al., 1994). donkey (Mansour et al. 2001) and bu ffa lo (£1-

morSi. 2002). This cavernous envelop had regarded as regulator of ei ther Inspiration and expl rn ­

Uon of air or aspira tion and expedition of fluids bctween the nasal cavity a nd the vomerona5.:,1 

organ in hamster (Meredith et aI., 1980), and In rat (Wysocky. 1979 & Szabo and Mendoza. 

1988), 

The lamina propria of nasal septum a t 18 em CVRL was thickened fanning a cushion like 

swd Ung. tha t correlate wtth the observaUon s recorded In goat (Schnorr and Hegne. 1967. Nick­

el, Schummer aDd Selferles, 1973 & Elmont, 2002), sheep (Al-Ayat et a1. 1981), and buffalo 

(Abdel Azl%. 1988), 
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Table ( J) : Estima lcd ages and CVRL of coli ee l cd buffal o rcluses 

No. of feluses CVRL (em) 

~---"-, ,, 
3 

2 
3 
1 
2 -----_. 
2 . 
2 - -I-- - ---
2 I -- . 
I 

Table (2): Volume density of 1 
the nasltl glands in the nasal , 
septum of the buffalo fcluse! in . 
relati OD 10 CVIU. ~ 

8 
10 
12 
18 
25 
36 
48 
54 
68 
80 
102 

CVHL Volume density (Vv%,) 
12 em 10.51 
18 em 10.86 
25cm 12.8 

- J6cm 12.93--- ' 
48~ f-- ·'·-'3.01- -

- 54cm-' '- 22.43 ---. f----.----... . . ---- . 
68 em i== . ........13.J2 ___ .. _ 
80 em _ -':2'C;5.,,62'---__ _ 
102 em 25.4 

Table (3): Volum e density of the 
vomuonasal glands the buffalo 
feluS(-5 in rdalion 10 CVRL 

CVRL Volume density 
(Vv%) 

48 em_~_ 4.32 
54 em --5- .-57- -
68'c~1 -. . r - -- · 10 .8~f . ... --

._- - - - '------ ---
aDem I 12.38 
102 em 28.95 
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Estimated age (days) 

_80 
85 
90 
l OS 
123 
150 
180 
195 
230 
260 
,- - --
315 

Char1 (I): Yfl,mt Otluily Gt 

uul , I,"dl i" "Rul ' t plum or 
"",rr.lo (tl . JU 

Ch~r1 (2): Volunle den sit y or 
IIOnleronl5al glands In buffalo 

eluse, 

" JO 

" .. 
" 10 , 
0 --' ,,= "om 6' CIT! 10 CIT! 102 em 

CVFL (em) 
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Fig. 1 Photomicrograph of cross section at 
the ros Lral part of tile na saJ cavity of 8 
cm CVRL (&0 days-old) buffalo tetus 
showing Ul e chondrogenic plate (Cl. 
surrounding mesenchymal Us sue (5). 
and the pnLLuUve perlchond"Cl um (P). 
H&E slal.n X 100. 

Fig. 2 : A photomlcrogravh of cross section at 
the rost.ral part of tile nasal cavity of 8 
em CYRL (80 days,old) bun-alo fetus 
showing the covering ep lthellum of 
pt1mJUve septum nasI. note llie basal 
celt (B) nlany polyhedral cell (p) and ..... '"'f 
nattened superficial cell (arrow) H & E 
stain, X 100. 
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Fig. 3 : MagnlOcation of Og. (2). note the cu­
boidal to low columnar basal cells CB). 
the eccent.r1c nuclei of the polyhedral 
cells (PI and the undifferentiated me­
senchymal Ussue of lamina propria 
submucosa (S) H&E stain X 400. 

Fig. 4 : A photomicrograph of cross secUon al 
the nasal vestibule of 12 em CVRL (90 
days-old) buffalo fetus s howing. septal 
nasa l ca rtilage (e). perichondrium (Pl. 
Covering epithelium (E), primordia of 
nasal gland (g) blood vessels (arrow) In 
lami na propria submucosa (S) H&E 
slam X 100. 

Mansoura. Vet. Moo. J. 

I • 
,p 

• • ... -. ." 

135 

Vol. VI. No.2. 2004 



EbadQ S. MohQmed 

Fig. 5 : magnlJlcaUon or fig . (4). note the basal 
cells (81. many UghUy stained with vac­
uolated cytoplasm polyhedral cells (PI 
and superflclaJ densely s tained Oat­
tened cells (arrow) H&E staJn, X 400. 

Fig. 6 : A photomicrograph or cross secUon at 
the middle part of the nasal cavIty or 
18 em CVRL (loS days·old) burralo fe­
tus showing. thIck septal nasal cartil­
age ee). perichondrium (Pl. the cover­
Jng epltheUum fE) lamIna propoa (5), 
focmlng a cushion l1ke structure (ar· 
row) and many blood vessels almost 
engorged with blood (bY). H & E starn 
X40. 
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Fig. 7 : MagnlOcatlon of (Og. 6) showing. the 
septal nasal cartilage (e) . inner ceJlular 
layer (a r rowJ of perichond rium (PI with 
many b lood ves::;t:ls (arrow heads). 
H&E sla in X 400. 

137 

Fig. 8 : A pholomlcrograph of cross secUon a t the n.asa l C<.I vlty prop.~r of J 8 em CVRL (l05 
days-old) buffalo fetus showing. the basal part or Ihe nasal septu n) no{e. the nasal 
c<trUlage (el. perichondrium (P) lamina ptoprta. (5). solitary acini of rla.'al gia .l d (gj and 
llndJITerenUaled epithelium (El. J-I&E slai n X 100. 
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FIg. 9 : A photomicrograph of cross secUon a t the nasal cavity propel' of 25 em CVRL (ILJ 
days-old) buffalo fetus showing. the covering e ptlhell1 l1ll (El composed of pcsudoslraU­
fled clUated columnar eplthelJullI. propria submucos<'1 (S), bloud vessels (bv) a nd nasal 
gland (g) H&E staIn X 400 . 

P1g, 10: A photomlclvg"dph of cross section at 
U,e n asal cavity proper of 25 em CVRL 
(123 days-old) buffalo fetus showing, 
the covering epltheUum {El. lamina 
proprla submucosa (S), with many 
b lood \r\:ssels (arrow head) and blood 
spaces lbs) nerve fibers (arrow) , the 
l:iCPll:iJ n asal cartilage IC). and 1I.s peri­
(:hondrium (P), H&E stain. X 100, 
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Fig. 11 : A photomicrograph of cross secUon at 
the nasa l cavlty proper the nasal cavity 
of 36 cm CVRL (150 days-old) buffalo 
fetus showing. blood spaces of differ­
ent s ize some of them engorged with 
blood (arrow head). and sma ll blood 
vessels (arrow), the gland was located 
In clus ters (g) 1.1) Ole lamina propria 
IS). note Its excretory d:Jct open on the 
surface of epllheUum IE) and thick per­
lehondortum (Pl . f-1 & ~ stain X 100. 

Fig. 12 : A photomicrograph of cross secUon at 
the nasaJ cavtty proper of 48 em CVRL 
(180 days-old) buffalo fetus showing. 
In vasion of the basal part of septal 
carUlage IC) with blood vessels (arrow). 
dense packIng of connecUve tissue (0) 
and ossLOed vomer bone (V). H&E stain 
X 40. 
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Fig. 13 : A photomicrograph of cross section at the nasal CClvity proper of 48 em CVRL (180 
days-old) bulTato fe tus showing. the covertng epithelium (el . lamln proprta (S) . large 
blood spaces (arrow). nasal glands 19l. vomeronasal carUiage (Cl. and vomeronasal 
glands (vg) H&E stain X 40. 

Fig. 14 : A photomicrograph of cross sectlon at 
the nasal vestibule of 54 em CVRI.. 
(195 days-old) buffalo fetus showtng, 
lobula ted glands With Wide distended 
lumen (g) in the lamina proprta (8), 
thick perichondrium (Pl. covering epl ­
thellum of stratified squamous epithe­
lium (El and wtde blood vessel (bv). 
H&E stain X 100. 
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Fig. 15 : A magn1flcaUon of lfig. 6) showing, the 
duct of the nasal gland (arrow) com­
posed of two layers of cuboidasl eplthe­
Uum. and the coverlng slraUfied squa­
mous epithelium {EI H& E stain X 100. 

Fig, (16) : A photomicrograph of cross section 
at the middle part septum of 54 cm 
CVRL (! 95 days-old) buffalo fetus 
showing, large blood spaces most of 
them engorged with blood (arrow 
headl. glandular lobules (g) . In lamina 
propria (S). and the covertng eplthelJ­
um (El. H&E stain X 40. 
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Fig. (17) : A photomicrograph of cross section a t the trans ilional area of the nasaJ cavity of 68 
cm CVRL (230 days-old) buffalo felus s howtng. large glandular lobule with distended lu · 
men (gJ. wide IlTcgular blood spaces (bs). In lamina propria (5). septal nasal cartilage 
(e). perichondriu m (Pl and It s coverlng epithelium of stratified cuboidal epithelium (E) . 
H&E: staln X 100. 

Fig. (18) : A photomicrograph of cross section 
at the nasal vestibule of the nasal cavi­
l)' of 80 em CVRL (260 days-old) buffa­
lo fetus showing, the covering stratifled 
squamous epithelium (E). not tile pap­
iIIwy proJedJons of 1amtn a proprta (ar­
row)' the nasal glands (g) , and wide 
blood vessels (bv) H&E staID X 40. 
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Fig. (19) : A photoJ.licrogJaph of ('ross section 
at the basa l part of nasaJ septum of 
J 02 cm CVRL (315 days-old) buffalo fe­
tu s s howing. tile nasal glands with 
some a cini ('Ab iblted alclan bluc posi­
tive and falnt PAS poslUve reactions 
(g). huge lliood spaces (bs). blood ves­
sels (bv) and U)e covering eplU)cllum 
(E) . A1elan blue /PAS s ta in . X 100. 

Fig. (20) : A photomlcrugraph of cross se, 'Uon 
at tne basal part of nasal septum of 
l02 em CVRL (315 days-old) buffalo re­
luS s howtng. vomeronasa l gla nd ex­
hlb lUng s trong PAS poslUve reac tion 
(arrow head), wide blood. spaces (bsl. 
nerve faslcuU (arrow) and vomeronasal 
cartJ lage Ie). A1clan blue / PAS sta in . 
X 100. 
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