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Comparative electronmicroscopical study of the enterocytes of the duodenum of the 
Japanese quail (Coturnix japonica) and the wild type (Coturnix coturnix)

1 2 3R. Mihaylov *, R. Dimitrov , V. Yordanova
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2 Department of Veterinary Anatomy, Histology and Embryology, Faculty of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria 
3 Student of Veterinary Medicine, Trakia University, 6000 Stara Zagora, Bulgaria 

Abstract. The main goal of the study was to be determined some age linked ultrastructure features of the duodenum in specific bird species. The investigated 
-st -th -th -th are 20 birds from each – Japanese and Wild quails. They were divided into four age groups (1 , 20 , 45  и 60 day of hatching; 5 birds in each age group). The 

materials for the electon microscopic study were obtained from the middle section of the duodenum. Onto the apical surface of the enterocytes of the 
duodenum with the one day old Japanese and Wild quails were determined evenly located and with similar height microvillies. They covered the apical surface 
of the enterocites and arround the apical parts was seen glycocalyx. The height of the duodenal microvilli of the twenty days old Japanese quails was greater 
from those of the one day old. The 45 days old and 60 days old quails the microvilli, covering the apical surface of the enterocytes were evenly placed, but their 
height was continuously growing. The height of the duodenal microvilli of the one day old Japanese and Wild quails was equal. With the 20, 45 and 60 days old 
quails, the height of the microvilli of the Wild type were higher from the microvillies of the Japanese quails. We beleive the difference of the microvillies height of 
the duodenum with the Wild and the Japanese quail is due to the distingtion in the nutritive habits and requirements of the investigated birds. The Wild quail is a 
bird, which is in a need of greater reabsorbtion mucosa of the small bowel and most likely is the reason the duodenal microvilli to be higher compare to the 
Japanese one.
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enterocytes. The microvilli are high and thin in the apical parts of the Intoduction
intestinal villi and in the cripts are short and wide (Humphrey and 
Turk, 1970).The animals and birds undergo significant sesonal changes, 

The lack of comperative morphological data for the small due to the living conditions and the physiological reqirements. The 
intestines of the Japanese and the Wild quail gave us the grounds to changes caused by the surrounding inhabited environment, 
aim for determining some age related ultrastructural features of the including the variable options for finding food and its nutritional 
duodenum in these birds. quality. The nutritive needs could increase, attributable to the 

increased needs during reproduction or long migration and 
decrease during hybernation (Starck and Rahmaan, 2003; Karasov 
et al., 2004). The major change observed, which is a result from the Material and methods
selection of the quails and chicks is the relatively early growth of the 
digestive organs (Lilja and Marks, 1991).

The studied 40 birds (20 from each breed - Japanese and the With the first twenty days of the development, the quails 
-stWild quail) were divided into four groups according to their age (1 , increase their body weight nearly 10 times. For the same period 

-th -th -th20 , 45  и 60  day), 5 in each group. There were materials obtained much more intensive is the development of the weight of the 
for electron microscopy from the middle of the duodenum. The digestive tract, liver and pancreas (Mihaylov and Tenev, 2004). Data 
specimens were washed in cacodylate buffer (рH 7.2), after that of the growth of the organs in the digestive system of the Wild quail in 
were placed and fixed in 2.5% glutaraldexyde (рН 7.2,  4°С). After comperative age aspect is presented by Mihaylov (2006) and 
the first fixation the samples were again washed in cacodylate buffer according to his work the peak in the development of these organs is 
and postfixated in 1% osmium tetraoxyde (OsO ) at room 4observed arround the twentieth day of their postnatal development. 
temperature for 90-120 min (Strong et al., 1990). The samples were Number of authors report changes in the lenght of the duodenum in 
dehydrated in ascending order, enlightened with propyl oxyde and the Japanese quail in relation to the content and structure of the diet 
after that incorporated in Durcupan (Fulka, AG, Buchs Sg, (Starck and Kloss, 1995).
Switzerland). The ultrathin sections were obtained by ultramicrotom In the chicks from the White Leghorn breed the intestinal 
Raichert, after that were mounted onto copper webs, dryed and microvilli remain relatively shorter until hatching and after that grow 
stained with contrast medium, such as uranium acetate and lead considerably (Bayer et al., 1975). The height of the microvilli in the 
citrate (Reynolds, 1963). Electronmicroscopy was done at the middle part of the jejunum of six weeks old chicks from the 
Department of Anatomy, Histology and Embryology of the Medical Rodayland breed is 3.48 µm (Smith and Peacock, 1989). Duodenal 
Faculty in Trakia University, Stara Zagora by utilizing the microvilli in birds are higher and thicker from the ones in the jejunum 
transmission electron microscope OPTON EM 109 with bild in and their height varies depending upon the localization of the 

* e-mail: rado_doc@abv.bg
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Figure 4. Duodenum of Wild quail twenty days old: 
microvilli (mv), mitohondrias (m), cell limits (cl), goblet 
cell (Gc), terminal web (tw), mucosa (Ms). (44000 х 
magnification)

Figure 3. Duodenum of Japanese quail twenty days old: 
microvilli (mv), terminal web (tw), nuclei of enterocytes 
(n), mitohondrias (m), cell limits (cl), Goblet cell (Gc). 
(3000 х magnification) 

Figure 2. Duodenum of Wild quail (one day old). 
Transverse crossection of the microvilli of the enterocytes: 
microvilli (mv). (50000 х magnification) 

Figure 1. Duodenum of Japanese quail one day old: 
microvilli (mv), cell limits (cl). (30000 х magnification)
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Figure 10. Duodenum of Wild quail of sixty days old: 
microvilli (mv), mitohondrias (m), cell limits (cl), terminal 
web (tw), invaginations (in). (7000 х magnification) 

Figure 9. Duodenum of Wild quail, sixty days old: 
microvilli (mv), basal mebrane of the villi (bmv). (20000 х 
magnification)

Figure 8. Duodenum of Wild quail forty five days old: 
microvilli (mv), glycocalyx (Gl). (50000 х magnification)

Figure 7. Duodenum of Japanese quail twenty days old: 
microvilli (mv), microfibers (mf) (transverse section). 
(20000 х magnification) 

Figure 6. Duodenum of Japanese quail twenty days old: 
microvilli (mv), terminal web (tw), microfibers (mf). 
(20000 х magnification) 

Figure 5. Duodenum of Wild quail twenty days old: 
microvilli (mv), terminal web (tw), glycocalyx (Gl). (30000 
х magnification)
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