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Mast Cells of Chicken’s and Quail's Digestive Trat
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SUMMARY

This study was carried out to determine distributzord heterogeneity of mast cells in the digestiaet tof the both chicken
and quail. Ten Leghorn chickens and ten Japan guadire use during the investigation. Having beenmifsad by decapitation, the
chickens and quails’ tongue, crop, esophagus, prvieellus, gizzard, duodenum, jejunum, ileum, caeeund colon tissue samples
were taken. Those samples were processed and bléalkeaing the fixation with the BLA (basic lead adeta Mota), Carnoy’s
and IFAA (isotonic formaldehyde acetic acid) sa@uod. The histologic sections were stained with taleidlue and alcian blue —
safranine in order to determine the mast cellsrifistion and heterogenity in the digestive tracttf® Mast cells distribution and
heterogeneity were found to be different betweeritpestive tract organs. In both animal specibs, mast cells were found to be
at very high number in the tongue, crop, esophagasproventriculus whereas they were very few irgtheard.In additition, it was
found that BLA and Carnoy’s solutions were betteatieé to IFAA to determine the distribution of mastls. Positive reactions
were observed against alcian blue in the staininglbfmucosal mast cells in both animal species alttian blue - safranine mix.
However, safranine was reactive only to esophagusyguntriculus, gizzard, colon, and tongue mast céfisaddition, alcian blue
(+) granules beside the safranine (+) granules cbibé observed rarely, in those mentioned organs.
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Tavuk ve Bildircin Sindirim Kanalinda, Mast Hiicretinin Dagilim ve Heterojenitesi Uzerine Morfolojik ve
Histometrik Bir Calsma

OZET

Bu calsma, tavuk ve bildircin sindirim kanalindaki mascialerinin dasilim ve heterojenitesini belirlemek amaciyla
yapildi. Calsmada, 10’ar adet Leghorn irki tavuk ve Japon irkdibcin kullanildi. Tavuk ve bildircinlar dekapitlilerek dil,
kursak, 6zofagus, 6n mide, mide, duodenum, jejuileam, sekum ve kolondan doku érnekleri alindinax érnekler BLA (basic
lead asetate — Mota), Carnoy ve IFAA (izotonic fddehyde asetic acid) tespit sollisyonlarinda tespliterek takip ve blokaj
yapildi. Hazirlanan histolojik kesitlere mast hilerénin dagilim ve heterojenitesini belirlemek amaciyla toin& blue ve alcian
blue - safranin boyamalari uygulandi. Mast hucrélar dagilimi ve heterojenitesinin sindirim kanali organiada farkliliklar
gosterdgi ve bu organlar igerisinde her iki hayvan turunde dil, kursak, 6zofagus ve 6n midenin sayisaladda@n fazla, muskuiler
midenin ise en az olan organ offlubelirlendi. Kullanilan tespit sivilarindan BLA @arnoy’un IFAA’ya gdre mast hicrelerinin
metakromatik Ozelliklerinin belirlenmesi ve sayigdagilimin ortaya konmasinda daha iyi sonu¢ vgrdianisina varildi. Alcian
blue-safranin boyamasinda, her iki hayvan tirUdée mukozal mast hicreleri alcian blue (+) reaksiweerirken, safranin ile
6zofagus, 6n mide, mide, kolon ve dilde pozitiksgenlar gbzlendi. Ayrica bu organlarda seyrekralahem safranin (+) hem de
alcian blue (+) hicreler de saptandi.
Anahtar Sozcikler:Bildircin, ik mikroskobu, mast hiicresi, sindirim kanali, tavuk

INTRODUCTION the form of oval (13, 16), thin, long or spindleapld (7,
26). The oval ones are generally observed in Itissaes,
Since the digestive tract is in direct relationshipvhereas those in the form of spindle shaped anedfdni
with outer environment, it encounters with manyefgn  compact tissues where collagen fibers are inter{(2&ke
material throughout the life. Many of those foreign Mast cells can be divided into two groups on the
materials have antigen properties and they areredied basis of their origins, locations, responses toliegp
in tunica mucosa by special and non-special defenfigative solutions, types of gylcoaminoglycans thee,
mechanisms. Mast cells together with humoral angype of intragranuler serine proteinases (1), kistonical
cellular defense cells have important role withimatt differences, functional criteria and morphologishbpes.
system. Those groups are Connective Tissue Mast Cell (CTMC)
They are found as small groups within connectivand Mucosal Mast Cell (MMC) (12). Nomenclature of
tissues especially adjacent to the blood vessel6);7 Enerabck (8) in rat intestines is used commonly for
Mast cells having different locations have diffdrendescription of heterogeneity between mast cells
histochemical, cytochemical, ultra structural angbopulations. Not only staining properties and tygfe
functional properties (18). Light microscopicalfixations but also their locations and functional
appearances of those cells may change with regpectdifferences within various parts of the same orbawe
their types and locations. They are generally olexbmn important role in heterogeneity of mast cells (40,1
Staining properties of mast cells change accorttirtgpe

* This study is the summary of a Ph.D thesis witmsa Of fixative solutions (3,6,9), pH value and centration
title
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of dye and duration of staining are effective omirshg area covered by 100 square ocular micrometer was
properties (9). determined. The area of 100 square ocular micramete

By this study, it was aimed to make awas calculated by means of micrometrical lam by 40
morphological and histometrical research on distiilm  objective enlargement. Then the mast cell densitgaich
of mast cells in chicken and quail’s digestive tragans site was found and recorded as mast cell numbers/mm
and in various parts of those organs on the bakis @ 7). Variance analyses of mast cell numbers fah bo
different fixation solutions and different stainingethods. types were conducted by using SAS v.12.0 package
Findings obtained from tissue preparations of daicfor programs. Inter-groups and intra-group differenaese
each digestive track organ were compared. The sambetermined by Duncan test (21).
procedure was applied to quail as well.

RESULTS
MATERIALS and METHODS
Mast cells in cross sections of |im thickness

In the study, 10 adult white Leghorn chicken andé@ken from tissue samples belonging to variousoreyi
10 Japanese quails (Coturnix coturnix Japonicadioétl and fixed with three different fixation solutionseme
from commercial farms were used. After they werglistinguished easily by metachromatic staining oetht
decapitated, their abdominal region was openédleeir was determined for both animals that, mast cellsewe
digestive tracts were examined. Tissue samples fro#g¢nse especially near blood vessels in lamina f@ropr
tongue, crop, esophagus, proventriculus, gizzarﬂ,:igure 1), submukosa and tunica serosa. They were
duodenum, jejunum, ileum, caecum and colon werentaklocated around glands and both inside and aroungene
in required size. Those samples were examined d@ogprdfibers in lamina propria and submucosa. They wése a
to histological methods mentioned below: observed around blood vessels between muscle gioups

o i , tunica muscularis.
For the Examination of Light Microscopy Mast cell in sections stained with toluidine blue

Three different fixative solutions,.IFAA (isotonic 4 various size and appearance. They were flat,cova
formaldehyde), Carnoy and BLA (basic lead acetatel the form of spindle shaped (Figure 2). Cytoplaswh

were used in the present study. Some tissue SamPIES a5t cells taken from almost all organs and staimittl
fixed in IFAA fixative solution (formaldehyde 18,  metachromatic dye were homogenous. Hence, their
distilled water 98 ml, glacial acetic acid 0.5 mpH 2.9) granular structure was hardly observed by light
for 24 hours (22), some of others were fixedGAmMOy  micrgscope. Heterochromatic appearance in nucldus o
solution  (absolute ethanol 60 ml, chloroform 30, Mly,ose celis was obvious (Figure 2). It was fourat thast
glacial acetic acid 10 ml) for 129/hours. Fixed S®BD cq|is were intensive near blood vessels and between
were kept in alcohol solution of 70for 12 hours. The g1ands in microscopic papilla and were intensive in
remaining tissue samples were fixed in BLA (Motak,mpact tissues under upper surface epitheliurorgjie.

(basic lead acetate 1g, ethanol 50 ml, distilledew80 a5t cells in esophagus were observed around gland
ml, glacial acetic acid 0.5 ml) for 24 hours. Theamples esophagus in a close relationship with nerve fitzerd

fixed in three different solutions were blockedbaraplast generally in the position of subepithelial. Masiséund

by means of routine histological techniques (8). ast pepyeen muscle groups in tunica muscularis laydrs o
cells count and idendification; serial cross seitaken digestive tract organs were generally in spindlepsi.
from prepared blocks and having thickness piwere | arge cells showing good metachromasia were observed
stained with 0.5 % toluidine blue solution, whicrasv 5,0und blood vessels in tunica seroza layer oftithet
prepared in Mac llvaine’s citric acid disodiumphbate vl and its subserosa (Figure 2).

buffer (pH 0.5), for 5-8 minutes (9). Then, thegre In case of toluidine blue staining, mast cells were
stained in 0,2 M acetate buffer Alcian blue 8GX&ain  getermined at most in proventriculus of chicken amd

O combined dyes (pH 1.42) (2, 24). Lastly, preparati ¢rop and tongue of quail. On the other, in bothmets
were examined under light microscope (Nikon AFX-DXhand muscular stomach was found to be the orgamewhe
Optiphot-2, Japan) and appropriate locations Wekfe |east mast cells were determined (Figure 3jvas

photographed. observed that mast cells of intestine were demseillus,
o between crypts, around blood vessels and near nerve
Cell count and statistical analyses fibers relative to other regions of that organwéts found

_ Hundred-square ocular micrometer (eyepiecgy poth species that while MOTA (BLA) fixation was
graticule) was used for cell count to determinetntadl  gjitaple in the determination of granular structure

distribution in the preparations stained with tdloé  camoy's solution was better in metachromatic #tain
blue. Mast cells within ocular micrometer were ciaghin Throughout the digestive tract organs, examined

high power fields (x400) (17). The cells were codnteyyiih Alcian-blue safranine consecutive staining,cosal
within 18 areas selected from lamina propria, SUIBE  m3ast cells (MMC) gave positive reaction with alckue.
and tunica muscularis + tunica serosa, randomlyerAf o, the other hand connective tissue’s mast celMVC)

serial cross sections were counted, mean of thigeees  f ongue, esophagus, proventriculus, and stomabbth
was calculated. Thus, average mast cell numbermiitiei  species and those of colon only in chicken gavetipes
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reaction with safranine (Figure 4, 5). Mast celising
positive reaction to safranine were mainly obseried
submucosa, tunica, muscularis and tunica seroseea$ie paass
they were observed in lamina propria seldomly. I~
addition, few mast cells with mixed granules wereg
determined in organs giving positive reaction thaan, |
which was especially in proventriculus (Figure %, 5 ;

No cell was observed in quail stomach lamini
propria and tunica muscularis + tunica serosa fikgd
IFAA solution. But the greatest number of mast eells
found in lamina propria of chicken proventriculugefl
by BLA. (282 cell/mmn).

Numerical distributions and statistical analysis o
mast cells in the chicken and quail’s digestivettagans

with respect to different fixative solutions, orgaand
organ |ayers were given in the tables 1,2,3. Figure 3. Mast cells observed seldomly in the lamin

propria of quail’'s stomach, BLA, Toluidine blue, x360
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Figure 1. Mast cells located throughout the bloedsels Figure 4. Mast cells including Alcian blue (+) @ar arrow),

in the lamina propria of chicken esophagus, Carnogafranin O (+) (arrowheads) and mixed granule (sarebw) in
Toluidine blue, x180. the lamina propria of chicken proventiculus, Alcian

blue/Safranin O, x360
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Figure 2. Mast cells observed in the lamina projprid Figure 5. Mast cells including Alcian blue (+) @gar
under the foveola epithelium of chicken proventisyl arrow), Safranin O (+) (arrowhead) and mixed granul
BLA, Toluidine blue, x180. (small arrows) in the lamina propria of quail’s
proventiculus, Alcian blue/safranin O, x360
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Table 1. Different fixations applied to chicken anghil digestive tract lamina propriya and distribatof mast cells in
tissues (xt Sx) (n=10)

Fixative Sol BLA (Mota) CARNOY IFAA
Chicken Quail Chicken Quail Chicken Quail
Crop 151+17.2*  86x11.6%¢  146+17.2% 88+11.6%° 133+174.2*  118+11.6%B
Esophagus 14914, 73" 91+22.742C  98+14.73C 86+£22.7%CP 13814 73* 11822 7%B
Proventriculus 282+14.3'* 111#5.9°*®  205:14.3®  124+5.91P 176:14.32¢  7625.9"3F
Stomach 31+6.1%4 18+2.2¢58  4246.1%" 20£2.2¢8 36+6.1"" 0+2.2%5¢
Duodenum 138+21. 238 10744.247C 182124 100#4.2¢%C 151421 2348 7144 3P
Jejunum 16Q£8.723A  84+5.3°*8 4448740 68+5.33¢ 50+8.7767-CP 5445 FACD
lleum 84+11.7°C  47+4.1*P  140#11.7%"  55+£4.734P 100£11.7%8  142¢4 701A
Cecum 36+5.0P5C  110+6.5¢'* 545 (4B 91+6.5¢%4 345 (P5C 44+6 54C
Colon 97+10.3%"  51+4.2*B  23+10.345C  44+4 2%%B 108:10.3°" 564,248
Tongue* 187+16.6%% 97+49.92%°  188+16.8'%  88+9.9"2P 215+16.6"**  13@9.9%*¢

a, b, c: There are statistical differences betwaiferent letters used in nomenclature of the s&md taking
place on the same line <®001).

X, ¥, Z: There are statistical differences betwddferent letters used in nomenclature of the s&md taking
place on the same line <®001).

1,2,3,4,5,6,7: There are statistical differencesveen different figures used in nomenclature of theme organs
taking place on the same column<QFD5).

A,B,C,D: There are statistical differences betwddferent letters of the same kind taking placetlom same line
(P<0.05).

* This location on the tongue means lamina propagahe upper tongue surface under lamina epifalyal

Table 2. Different determinations applied to chiclad quail digestive tract submucosa and distidoubf mast cells
in tissues (% S x) (n=10)

Fixative sol. BLA (Mota) CARNOY IFAA
Chicken Qualil Chicken Qualil Chicken Qualil
Crop 20817, 80+11.6°1C¢ 198:17.2  150+11.6'® 158:17.12B  58+11.62P
Esophagus 88+14.7°C 79422 71C  101+14.738C 124822 727 13@14. 7234 9522 7B
Proventriculu& 17314.3%* 76459 166+14.3%*  65:5.9°C 116£14.33%8  7045.9C
Stomach 58+6.1244 20+2. 24C 5@+ 1204 4142 248 4246.1°°8 4142 2438
Duodenum 147+21.238  6444.2¢%C 15321 2"B  73+4 2%3C 161+21.24 51+4.23P
Jejunum 53+8.7°48 70£5.3412A 6748754 46+5.348 41+8.7°°8 3245 44C
lleum 54+11.748  36+:4.1%C  80+x11.72*%A  404.74C 741174 56+4.1¢2B
Cecum 58+5.0°*8 59+6.5%  74+5.(~° 71465434 34t5.0F°C 46+6.573BC
Colon 37+10.348  38+4.28 40+£10.3°%78 38428 69£10.34*  40+4.2°B
Tongue* 164+16.6"  79+9.9'1PC 17m16.6"" 74+9.9/38 18Q16.6">*  90+9.9°*B

a, b, c: There are statistical differences betwaiferent letters used in nomenclature of the s&md taking
place on the same line <@,001).
X, ¥, z: There are statistical differences betwd#ferent letters used in nomenclature of the s&ind taking
place on the same line <®001).

1,2,3,4,5,6,7: There are statistical differencesveen different figures used in nomenclature of shme organs

taking place on the same column<QF05).

A,B,C,D: There are statistical differences betwedfemnt letters of the same kind taking place be same

line(P<0.05). &:This location in proventriculus means thedtion region between proventriculus glands.
*This location on the tongue means the locationveeh muscles and glands
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Table 3. Distribution of mast cells in tissues which applied different determinations in chicked goail digestive
track tunica muscularis and tunica seroz+ & x) (n=10)

Fixative sol. BLA (Mota) CARNOY IFAA

Chicken Quail Chicken Quail Chicken Quail
Crop 90+17.P1®  60+11.6¢ 61+17.12¢  126+11.6" 55+:17.1%2¢  37+11.6°P
Esophagus 87+14. 71~ 57422 A 75£14. P18 50422 7€ 67+14. 728 45422 PC
Proventriculus 31+14.33%C  3045.9"2C  75+14.FP1A 3145 93C 86+14.3"1A 5445 9«48
Stomach 5246.1224  16+2.2¢%¢  37+6.1°4B 16+2.2¢4C 35+6.1°%8 0+2.2/"P
Duodenum 39+21.238 2444 C 49+21. 237 2344 € 34+21.23BC 3044 B5C
Jejunum 32+48.72%4  2645.3" 31+8. 7244 23+5 348 22+8. 77348 1045 PBC
lleum 20+11.72%  23+4.13° 32+11.7*4 28+4.134A 29+11.74 28+4.1°
Cecum 27+5.0°" 25+6.5" 33t5.0" 26+6.5"" 31+5.0°4A 2246.54
Colon 30£10.3°8  26+4.2°8 22¢10.34%C 2544 2BC 40£10.33C 22445 C
Tongue* 90+16.6"'* 65+9.9°'BC  71+16.8'®  41+9.9/2P 95+16.641A  75+9.9%1B

a, b, c: There are statistical differences betwdiffierent letters used in nomenclature of the s&ind taking
place on the same line <®001).

X, Y, z: There are statistical differences betwd#ferent letters used in nomenclature of the s&ind taking
place on the same line {®,001).

1,2,3,4,5,6,7: There are statistical differencesveen different figures used in nomenclature of sheme organs
taking place on the same column<QF05).

A,B,C,D: There are statistical differences betwddferent letters of the same kind taking placetiom same line
(P<0.05).

*This location on the tongue means lamina propagahe upper tongue surface under lamina epitalyali

DISCUSSION

In this research; distribution, location and stagni mentioned animals, the greatest numbers of mast cel
properties of mast cells within the digestive tramjans were found in tongue, crop and proventriculus. Resar
and between organ layers of chicken and quail weohicken were parallel with Wang's study (24). Naynel
determined by using different fixative solutionsa(@oy, Wang obtained the highest number of mast cell in
Mota (BLA) and IFAA). Following the evaluation aboutproventriculus and lowest one in intestines.
morphological and statistical findings, compariserere According to a study conducted on ducks; most
made with respect to organs, organ layers andespelci mast cells had found in proventriculus and localedely
literature search no study on distribution and fioceof to blood vessels and to neck of glands in lamirgpipaa
mast cells within digestive system in quail was et under epithelial layers. The same study had alswet
very few were found for chicken. Therefore, our fimgs  that mast cells in intestines were located in s@lulepths
were compared with the data belongimg other speniesand around the intestinal crypts (23). Our resalisut
literature. proventriculus but not for esophagus comply witbutts

Toluidine blue was used to determine mast cells iof studies conducted in ducks.
preparations taken from tongue, crop, esophagus, Kurtdede and Yorik (15) have observed that mast
proventriculus, gizzard, duodenum, jejunum, ileumgells are found in the forms of ovoid, round aradtéld. In
caecum and colon tissues belonging to digestivekted our research we have seen that shapes of mastneis
chicken and quail (9). The most useful determinarhe light microscope are very variable and they ban
property for those cells at the level of light noiscope different with respect to their location. While ma=lls
was metachromatic staining (6, 19). locating in lamina propria were oval cells, thoszsed to

When each organ was examined for both animalsl@amina epithelialis were elongated and spindle stla@n
was determined that mast cells are extensive irineam the other hand mast cells locating between mudotesf
propria and they are denser in areas close to &miwithin tunica muscularis were oval and elongated.
epithelialis. It has been also observed that nocadit According to Wang's study (24), Carnoy’s
density was extremely low in tunica muscularis amdca  solution was the optimum fixative fluid for the ckéen
serosa layers in both species. However, they weneast cells. That fluid was found to be the mostaslét
available mainly around blood vessels in all organd also for ducks by another study (23). In our stgd,
layers. Locations of them were close to glands i@arnoy and IFAA solutions were used, and it wasdibet
esophagus and tongue. They were also found arawhd dhat the best fixative solutions for mast cellsdigestive
inside of nerve fibers in almost all organs studieat the tract of chicken and quail are BLA and Carnoy’s
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solutions. Mast cells were stained with  TBfixed by FA and it is more difficult to distinguisthem.
metachromatically well in both fixative solutionscait Among the fixative solutions used in this studyLAB
was concluded that BLA is the most suitable fixativ&Carnoy and IFAA), it has been observed that BLA and
solution for determination of mast cells granules iCarnoy’s solutions are more suitable for deternimaof
digestive system of chicken and quail under lightnast cells and BLA solution gives better results in
microscope. distinguishing granules. In that studies, in AB-S

Wang (24) has declared that AB-S combined staicombined staining only AB (+) cells has been obsérv
is effected by fixation type. In that study it hesen regardless of location, fixations used or age birtagine
determined that some mast cells have only blueuygan positive cells are not found (5). In our study,tjasfew
some have only red granules and rest have botlamdd numbers of safranine (+) cells were determinedrass
blue granules. In the study where we have fixesutis sections of tongue, esophagus, proventriculus, atbm
samples by BLA and IFAA, mast cells had only blueand colon where BLA and IFAA fixative solutions were
only red or both colored granules in tongue, crompplied.
esophagus, proventriculus, gizzard, duodenum, y&jun In a study on normal, gnotobiotic and parasitical
ileum, cecum and colon of both chicken and quaiis.Thpigs, much more mast cells have been determinecbss
result is parallel with Wang’s findings. sections fixed by BLA compared to tissue sectiorsdi

In a study conducted on rats (20), it has bedmy routine formalin fixation (17). Mast cells loedt in
determined that there are extensive typical ma#ls celamina propria, were generally mucosal mast cells.
(CTMC) in tongue, esophagus, and in the stomach®s pa In a study on human duodenum, mast cells have
having cutaneous mucosa, while atypical mast celleeen shown in both mucosa and connective tissu@isgc
(MMC) were more extensive in glandular stomachfixed by formalin (19). The same study has repothted
intestines and in cecum. In our study we have deéterd mast cell granules which are less in number ark lolae
that atypical mast cells (MMC) were extensive imand numbers of granules in cells are lower. On the
glandular stomach and less typical mast cells i@mrad contrary, it is specified by the present study threst
in large intestine. On the other hand, it wasntirfd any cells in connective tissues have typical connediissue
atypical mast cell (CTMC) in small intestines staifey mast cells properties. When it is compared to the

safranine. literature, from this point of view, it is similao findings
Wang (24) has examined numerical distribution obf Pabts et al. (17) and Ruitenberg and et. &@). (1
mast cells throughout the chicken digestive trac#t he In another study on human intestine, formalin,

has evaluated it qualitatively. According to himsheells Carnoy and BLA fixations have been used (3). Whey th
are more extensive in proventriculus, at a mediemsdy stained sections with alcian blue (pH 0.5) they faachd
in tongue and esophagus, lesser in small intestindghe the greatest number of mast cell in BLA fixatiom the
least in cloacae and cloacae-rectum area. In autyst same study morphologies of mast cells fixed by BLA
mast cells were extensive in proventriculus of kbicand have been found to be the best. They have found less
in crops of quails, although they might vary witketion. number of mast cells in sections fixed by formaliin
In his study about chicken mast cells’ distributiorsections fixed by Carnoy’s solution they have reegi
and their ultrastructural properties, Wight (25)sharesults like in BLA fixation. Though we have found
evaluated those cells in all body areas and hasrdeted similar results in our study, desired results wers
that they are located most extensively in oviduabbtained in samples fixed in Carnoy solution arainstd
infundibulum, ovarian, mouth ceiling of digestiveadt with AB-S inconsistently with Befus et al. (3).
and in peripheral nerves. Mast cells mainly locete Befus et al.(1985) have reported that more mast
lamina propria of infundibulum and digestive trdtthas cell were found in lamina propria fixed by BLA relag
been reported that mast cells are located in subsayc to samples fixed by formaldehyde but they have doun
sometimes between crypts and at the deep partdlud.v similar results for submucosa and tunica musculathsy
It has been reported by the same study that, treeylao  have observed 70 % lesser mast cell in submucat&8@n
present in smaller numbers among the circular artd lesser mast cell in muscularis relative to lanpnapria
longitudinal muscles in association with blood ws&nd in samples fixed by BLA (3). In this study, it hasem
nerves and in the tunica adventitia. In a studydooted demonstrated that mast cells are found intraegitglin
by Gibson et al. (11) on rat's digestive systemg thonly one sample, and no mast cell is found inttaéplly
greatest number of mast cell has been determined iformalin fixed tissue samples. In addition, wavé not
intestinal mucosa, among tongue, esophagu®und any mast cell located in epithelium in tissue
proventriculus, submucosa and tunica muscularisiléVh samples.
we have met mast cells in connective tissue between  Consequently, light microscopic morphologies,
gland groups, we did not observe any between glamd location areas, numerical distributions, and hefeneity
proventriculus. of mast cells in chicken and quail digestive traxgans
Chen et al. (5) have met mast cells in differenfiound to be similar. Our findings about chicken a@me
shapes in lower respiratory tract (LRT). It has bfesemd conformity with the literature. Since there is aoly study
in the same study that granules in cross sectised by about quail digestive tracts before, we think tloar
IFAA were stained more extensively relative to thosfindings will contribute to related literature. Wxelieve
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that it is necessary to conduct biochemical angroteinases. Distribution of mast cell proteinaksasad I
physiological researches in order to explain nucaéri in the rat digestive system. Immunology., 62, 62%-6
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