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Abstract :

The kidneys are important organs for their role in maintaining the balance of fluids 
in the body and removing waste, excess water and electrolytes from the blood, as well 
as producing several hormones such as the renin hormone and prostaglandins. the colors 
ranged from brown to red, and the kidneys varied in volume. Various studies showed that 
there were differences in the morphological measurements of the right and left kidney in 
the individual species, also histological studies showed that the kidney is histologically 
composed of a broad cortical area and a small medullary area and no boundaries are sepa-
rating the two areas. The cortex tissue contains nephrons, which are reptilian type and 
mammalian type nephrons, in addition to the proximal and distal convoluted tubules lined 
with a simple cuboidal epithelium, either the medullary area is represented by structures 
known as medullary cones randomly distributed in the kidney tissue and contains the thin 
and thick segments of the Henle’s loop, either the cells lining the tubules and the collecting 
ducts are cuboidal to columnar shape.
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استعراض السمات التشريحية والنسجية للكلية 
في انواع مختلفة من الطيور

وفاء برغش عبيد       ،           نهلة عبد الرضا البكري
قسم علوم الحياة، كلية التربية للعلوم الصرفة )ابن الهيثم(، جامعة بغداد، بغداد، العراق

مستخلص

السوائل في الجسم وازالة  توازن  به من دور مهم في الحفاظ على  تقوم  لما  المهمة  الكلى من الاعضاء  تعد 
الرنين  كهرمون  الهرمونات  من  العديد  افرازها  الى  اضافة  الدم  من  والكهارل  الزائد  والماء  الفضلات 
تختلف  فصوص  ثلاثة  من  مكونة  الطيور  في  الكلية  ان  اظهر  للكلى  التشريحي  التركيب  والبروستكلاندين. 
اشكالها بحسب انواع الطيور المختلفة، واما الوانها فتراوحت بين الاحمر والبني، كما تختلف الكلى من حيث 
حجومها. اظهرت الدراسات المختلفة ان هناك اختلافات في القياسات الشكلية للكلية اليمنى واليسرى في 
افراد النوع الواحد، كما اظهرت الدراسات النسجية ان الكلية مؤلفة نسجيا من منطقة قشرية واسعة ومنطقة 
لبية صغيرة ولا توجد حدود فاصلة بين المنطقتين. يحتوي نسيج القشرة على النفرونات وهي نفرونات نوع 
الزواحف ونفرونات نوع اللبائن اضافة الى النبيبات الملتوية القريبة والبعيدة المبطنة بظهارة مكعبة بسيطة، اما 
منطقة اللب فانها ممثلة بتراكيب تعرف بالمخاريط اللبية موزعة بشكل عشوائي في نسيج الكلية وتحتوي على 
القطع النحيفة والسميكة لعروة هنلي اما الخلايا المبطنة للنبيبات والقنوات الجامعة تكون مكعبة الى عمودية 

الشكل.
الكلمات المفتاحية: طيور، كلية ، كبيبات. 
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1. Introduction:
Birds are important animals, espe-

cially poultry, because of their eco-
nomic importance, and they also play 
an important role in the biocontrol 
against insects and rodents that threat-
en the economy of countries (Alkafagy 
et al., 2019), as a result many studies 
have been carried out, including Abed 
study (2020) on the white chocked bul-
bul and Hamad et al. (2021) in their 
study in ovarian tissue in quail bird. 

Other studies dealt with the study of 
the kidney in birds because of its impor-
tance. It is one of the important organs 
of organism because of its important 
role in maintaining the balance of fluids 
in the body and removing waste, excess 
water and electrolytes from the blood 
Al-Musawiu and Al-Bakri (2022), in 
addition to producing some hormones 
as Renin hormone , that regulate blood 
pressure, the creates of the necessary 
Erythropoietin in the production of red 
blood cells, the also contributes to the 
prostaglandin, that reduce blood pres-
sure at its height, amino acids and en-
abling tissues to destroy them and  of 
utilize them (Ali et al., 2023). This 
article aimed to summarize the scien-
tific literature on the morphological de-

scription of the kidney and review the 
morphological changes in it due to the 
biological diversity of birds and the dif-
ference in species between them, and 
to review the scientific literature on the 
histological structure and the impact 
of the environment in which the bird 
lives on the structure and function of 
the kidney.

The kidneys in the birds are in the 
form of elongated irregular organs with 
a dark brown color that are fragile to 
the touch William and Braun , (1980) , 
and is also large compared to the mam-
malian and reptilian and each kidney 
consists of three lobes represented by 
the cranial, middle and caudal lobes 
(Al-Taai and Nasif , 2020) and take 
a symmetrical location in a bony de-
pression within the synsacrum called 
the renal fossa Khadhim and Dauod , 
( 2014), which is extending from the 
caudal edge of the lung and ending at 
the caudal end of the synsacrum (Batah 
, 2012) (Figure 1).
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2. Anatomical description 
of the Kidney

2.1. The shape and dimensions of 
the kidney

The shape and volume of the kidney 
lobes vary from one species to another 
in different birds. Abood et al., (2014) 
in a study compared of three species of 
birds, indicated that the kidney in the 
harrier and chicken was brown while 
the kidney of mallard was greyish and 
each kidney is consisted of three lobes 
and the lobes showed a color differ-

ence. In the harrier strain, the cranial 
lobe was the largest and most elon-
gated compared to the middle lobe of 
medium elongation, while the caudal 
lobe was triangular in shape, as in the 
ducks. The cranial lobe was small with 
a circular to oval shape, the middle 
was elongated and the caudal lobe was 
larger and more elongated in the mid-
dle lobe, while in chickens the three 
lobes appeared relatively large. Reshag 
et al., (2016) explained that the kidney 
in the flamingo Phoenicopterus roseus 

Figure 1: The general appearance of the renal system in the white owl 
Tyto alba, in which the location of the kidney within the body cavity, the three 
lobes of the kidney and the ureters is shown. Cranial lobe (CL), medial lobe 
(ML), caudal lobe (CAL), ureter (U). (Khadhim and Dauod, 2014).
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consisted of three separated lobes from 
each other, the cranial lobe was oval in 
shape and the middle lobe was narrow 
and elongated in shape, while the cau-
dal lobe was the larger and irregular 
shaped.

In a comparative study of the kidney 
in domestic chickens, Gallus gallus 
and domestic ducks Anas platyrhyches 
it was observed that the three parts of 
the kidney division were not complete-
ly separate and the difference between 
the kidneys in the two types in color . 
The color in ducks reddish brown and 
in chickens red color in addition to that 
the caudal part was irregular and large 
either in chickens the caudal part was 
oval in shape (Ali and Reshag, 2020).

The boundary between the kidney 
divisions are not always clearly de-
fined, and can be determined through 
the location of the large blood vessels 
through which they pass, such as the 
iliac artery and the ischium artery King 
and McLelland  (1984) , where Chins-
son  (1984) stated that the boundary be-
tween the cranial and medial parts was 
determined by the groove occupied by 
the femoral artery. While the boundary 
between the middle and caudal parts 
was determined by the groove occupied 
by the sciatic artery, most birds that do 

not belong to Passeriformes, such as 
fowls, doves and geese, have the parts 
of the kidney distinct from each oth-
er: In Passeriformes, the middle parts 
of the kidney is not distinguished and 
fuses to a large degree with the caudal 
parts (King and McLelland, 1984). On 
the other hand in canaries, budgerigars 
and penguins the caudal part of the 
two kidneys merge into the medium 
(McLelland, 1990).

The kidneys in birds also differ in 
terms of their volumes, as they men-
tioned Abood et al. (4014), when study-
ing the kidney in three breeds of birds, 
that there are differences between the 
length and width of the three kidney 
lobes as shown in Table (1).
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3. Histological and Histochemical 
feature of the kidney:

3.1 Capsule
The kidney in birds is surrounded 

by a capsule from connective tissue in 
the white owl bird Tyto alba and the 
Iraqi black pheasant Francolinus fran-
colinus. The kidney in two birds is 
surrounded by a thin capsule of con-
nective tissue in which the collagen 
fibers, fibroblast and some reticular fi-
bers have appeared the mean thickness 
of the capsule is 9.250 μm in the white 
owl bird and in the Iraqi pheasant bird 
the mean thickness of the capsule 6.500 
μm (Khadhim, 2014).

Researcher Singh et al. (2020a) in-
dicated that the kidney in Guinea fowl 

birds comprises dense connective tis-
sue containing reticular fibers, elastic 
fibres and collagen fibres. Al-Ajeely 
and Mohammad (2012) indicated that 
the kidneys in the squab pigeons were 
covered with a thin capsule and in 
adults the capsule appeared very thin, 
the kidney in quails is surrounded by a 
thin capsule containing reticular fibres 
when using Verhoeff’s stains Mobini 
and Abdallahi , (2016) .

3.2. Lobules of the Kidney
The kidney lobules in birds are the 

basic structural unit, many of which 
can be observed on the surface of each 
part of the kidney and they look like 
irregular multi-face structure combi-
nations that are interconnected (Al-

Table 1: Illustrated the measurements of kidney’s lobes 
and their total lengths (n=5 in each species) (N=15).

 Total
length/

mm

Caudal lobeMiddle lobeCranial lobe
Species Length/

mm
Length/

mm
Width/

mm
Length/

mm
Width/

mm
Length/

mm

36±24±0.29±0.25±0.57±0.19±0.220±0.1
 Circuc
auerogi-

nosus

60±110±0.130±0.28±0.220±0.16±0.110±0.3
 Anas
platy-

rhynchos

53±29±0.228±0.24±0.49±0.311±0.115±0.2
 Gallus
domesti-

cus
 Mean±Standerd error
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Ajeely, 2010). King and Mclelland 
(1984) indicated that many lobules in 
the kidney that take the form of pear 
shapes chickens align these lobules 
with the interlobular vein of the renal 
portal system, some of them superfi-
cial and others are limited by collect-
ing tubules, and each lobule consists 
of a wide cortex and medulla. The 
cortex constitutes about 71-81% and 
the medulla constitutes 5-15% of the 
total lobule area. Mohammed et al., 
(2009) in the study of kidney tissue in 
Buteo buteo and Khadhim and Dauod 
, (2016)in the  study of  the kidney tis-
sue in the Iraqi black pheasant bird and 
the Archana et al., (2017) study of  the 
Emu of Bromains novaehollandae kid-
ney and ducks Anas platythynches that 
indicated that the kidney lobules con-
sist of a large cortical region and an in-
ternal that occupied a small area of the 
lobule, it was medullary region.

3.3 The renal cortex and medulla
The tissue of the kidney in birds is 

characterized by the absence of bound-
aries between the cortex tissue and the 
medulla tissue as found in the mamma-
lian (Yousif and Rabee., 2019), Siller 
and Hindle., (1969) indicated that the 
cortical part of the bird kidney contains 
both types of nephrons, reptilian type 

nephron that lose Henle’s loop and 
mammalian type nephron containing 
the Henle’s loop. Casatti., (2001) when 
studying the kidney in house sparrows 
found that most of the kidney tissue is 
made up of the cortex area with a small 
part of the medulla and the cortex area 
contains proximal convoluted tubules, 
distal convoluted tubules and renal 
corpuscles, while the medulla area 
contains the thin and thick segments of 
Henle’s loop, the collecting ducts and 
capillary blood vessels.

The renal medulla in the Gambelʼs 
quail bird explained that it is present-
ed by small units (smaller than those 
found in mammalian) and these units 
form medullary cones. It contains the 
collecting duct and the thin and thick 
segments of Henle’s loop Casotti et al., 
(2000).Nabipour et al., (2009) when 
studying in two types of species; pi-
geons and owls bird stated that the cor-
tex area occupies a large area compared 
to the area occupied by the medulla, as 
well as Mobini and Abdollah.,(2016) 
indicated the presence of elastic fibers 
in the connective tissue surrounding 
the medullary cone of the Japanese 
quail kidney when using Massonʼs tri-
chrome stains.

In a study on bird species living in 
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different environments indicated that 
birds living in moderate and aquatic 
environments had a wide cortical area 
78-80% and a small medulla area rang-
ing between 6-9%, while birds living 
in arid regions had a larger proportion 
of medulla, with a cortex ratio of 78% 
and medulla 14%, Warui., (1989).

4. Nephron
Nephrons are structural and func-

tional units of the kidney, located in 
lobules and composed of the glom-
erulus which is a node of capillaries, 
the loops of Henle, renal tubules and 
peritubular capillaries referred by Al-
Ajeely , (2010) during his study on pi-
geons. The kidney of birds has a unique 
structure that different from the rest of 
vertebrates. Casotti and Braun., (2000) 
stated that in sparrow species the kid-
ney contains nephrons missing the 
loop of Henle, found in the peripheral 
site of the cortex and called the reptili-
an or cortical type, while the other type 
is called the medullary or mammalian 
type and these extend to the deep parts 
of the cortex to reach the medulla area.

      The kidneys of the desert quail 
contain reptilian type nephrons in the 
form of simple tubes that fold on them-
selves four or three times and the neph-

rons become more complex towards 
the core area where the nephrons begin 
to form close convoluted tubules with 
many twists, distant tubules and Hen-
le’s loops Braun and Dentzler., (1972) .

4.1 Renal corpuscles
The renal corpuscles represent the 

first and extensive part of the neph-
ron and represent the site of effective 
plasma filtration in all nephrons, the 
renal corpuscles in the kidneys of birds 
show a difference in volumes, Casotti 
and Richardson., (1993) indicated that 
the corpuscles in the peripheral cortex 
area of the kidneys of the honeyeat-
ers Meli phagid have diameters of ap-
proximately 30 micrometres, while the 
corpuscles in the juxtamedullary have 
diameters of up to 40 micrometres.

Dantzler., (2016) found that the re-
nal corpuscle in birds consists of a 
network of capillaries called glom-
erulus surrounded by a goblet capsule 
called Bowman’s capsule, the Bow-
man capsule is a bilayer inner includes 
the visceral layer consisting of highly 
specialized squamous epithelial cells 
called Podocyte, while the outer layer 
is the parietal layer composed in sim-
ple squamous epithelial tissue and the 
space between the outer and inner layer 
is known as Bauman’s space as men-
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tioned by Hobson et al., (1988) when 
studying Pekin Ducks and as mentioned 
by Cazimir et al., (2008) when study-
ing the kidney in the Coturnix coturnix 
japonica. Satchell and Braet ., (2009) 
indicated that the center of the glomer-
ulus consists of a solid mass of mesan-
gial cells surrounded by capillary loops 
and the wall of these loops consists of a 
fenestrated endothelium, it is believed 
that the mesangial cells secrete a pad 
similar to the basal plate that closes the 
lining and therefore they play a sup-
porting role or It may become phago-
cytic to remove large protein molecules 
that collect during the filtration process.

The kidney in domestic chicken and 
desert quail indicated that the glomeru-
lar capillaries of the looped nephrons 
are more complex than those of loop-
less nephrons. The glomerular capil-
laries of the first type are centrally ar-

ranged around the mesangial tissues 
of the glomerulus in the form of a di-
chotomous network, while in loopless 
nephrons, the capillaries are folded 
slightly, consisting of a capillary, sin-
gle capillary with a small amount of 
glomerular mesangial tissue Casotti 
and Braun ., (1995). Also Shehan et 
al., (2020) mentioned when studying 
the kidney in the falcon berigord the 
appearance of a positive reaction to the 
components of the glomerulus when 
treated with Periodic Acid Schiff’s 
(PAS) stains indicating the presence 
of polysaccharides granules, Reshag et 
al., (2017) indicated the appearance of 
a strong positive reaction when treated 
with complex PAS & Alcian blue in-
dication of the presence of acidic and 
neutral mucopolysaccharide in the 
components of the glomerulus when in 
the study of several species of birds. 

Figure 2: Microphotograph 
showing medullary regions of the 

Kidney in Kestrel. 
A: podocyte nucleus, B: bow-

man’s space, 
C: proximal convoluted tubules, 

D: distal tubules, E: parietal layer, F: 
visceral layer, 

H: mesangial cells. H&E, 400X. 
About Alkafagy et al., (2019).
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The Juxtaglomerular apparatus, 
which is located near the glomerular 
hilum at the area of adhesion of the 
distal tubule with the renal corpuscles 
and consists of vascular components 
including the afferent and efferent ar-
teries and tubular components repre-
senting the macula densa, which is part 
of the distal tubule Barajas., (1979) . 
As indicated by Deef., (2015) during 
his study on Fulica atra and Gallinula 
angulata birds, this macula is a group 
of specialized cells from the distal con-
voluted tubules wall and is believed to 
perform an important sensory function 
because it transmits chemical signals 
in the Juxtaglomerular apparatus with 
controlling vital kidney functions such 

as renal blood flow, glomerular filtra-
tion and renin enzyme release, as in-
dicated by Singh et al., (2020) during 
their study on Guinea fowl birds. 

Kone et al., (1986) referred to the 
shape and distribution of cells adjacent 
to the glomeruli in the chicken kidney 
and stated that they contain fine secre-
tory granules with diameters of up to 
350 nm and also contain myofibrils 
in the cytoplasm, three types of these 
cells were described according to their 
location, namely A cells located on the 
walls of the glomerular arteries, V cells 
located next to the vascular pole of the 
glomeruli and M cells and called the 
mesangial type and located in the me-
sangial area of the kidney (Figure 3).

Figure 3: A schematic drawing of the localization of the three types of JG cells. 
AA: afferent arteriole, BS: Bowman’s space, EA: efferent arteriole, 
EP: epithelial cell, MD: macula densa , GC: glomerular, PC: parietal cell, 
capillary, about Kone et al., (1986).
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The area where the afferent arteri-
ole and the efferent arteriole of the re-
nal corpuscles are located is called the 
vascular pole opposite this pole is the 
urinary pole where the capsular epi-
thelium is connected to the cuboidal 
epithelial of the proximal convoluted 
tubule Dauod and Israa., (2021)when 
studying kidney in the two species of 
birds Barn Owl, Tyto alba  and Fran-
colinus  francolinus birds Barbara and 
Johan.,( 2000). 

4.2 Proximal convoluted tubule
The proximal convoluted tubule is 

directly attached to the urinary pole of 
the glomeruli at the point where the 
proximal tubule leaves the renal cor-
puscle as showed by Casotti and Rich-
ardson., (1993) when studying the kid-
ney in honeyeaters and the convoluted 
tubule near the parietal layer of the 
Bowman capsule arises at the urinary 
pole of the renal corpuscle and this is 
confirmed by Deepa et al., (2020) when 
they study broiler chicken and ducks. 
Mohammed et al., (2009) mentioned 
during their study on the Butea butea 
that the proximal convoluted tubules 
represent the basic part of the cortical 
type of nephrons and represent almost 
half of the total length of the nephrons 
and be less than half as several medul-

lary nephrons. The proximal convolut-
ed tubule is easily distinguished in the 
cross-sections of the kidneys of birds 
by the presence of the brush border 
microvillus, because they have at the 
free surface of the epithelial cells long 
follicles that collectively form what is 
known as the brush border, as shown 
by Batah., (2012) on the Fulica atra 
and Rashag et al., (1993) during their 
study on several species of birds.

Casotti and Richardson, (1993) and 
Bataille et al., (2008) showed on bird 
wattle and bird species that the volume 
of the brush border area in the proximal 
convoluted tubule varies according to 
the types of birds in the environment 
in which they live since birds that live 
in arid regions are characterized by the 
presence of a brush border thicker and 
higher than in birds that live in humid 
areas and this is an adaptation to in-
crease water absorption, because of the 
proximal convoluted tubule absorbs 
about 70% of the volume of water. The 
presence of the brush border increases 
the surface area to accomplish the act 
of absorption as referred Sabat., (2000) 
during his study to saltwater birds. Ca-
sotti and Richardson., (1993) pointed 
out that the proximal convoluted tu-
bule in honeyeater birds is lined with a 
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cuboidal epithelium and the cytoplasm 
contains central nuclei and the free sur-
face of the cells contains a brush border 
thickness of 12 μm and at the basal sur-
faces of the tubule cells appear many 
folds of the plasma membrane where 
some mitochondria gathered arranged 
parallel to the longitudinal axis of the 
cell and the presence of mitochondria 
in these cells indicates the role of these 
cells in the process of ion transport.

The proximal convoluted tubules 
in nectarivorous kidneys described by 
Casotti et al., (1998) as long and may 
extend in some nephrons up to two-
thirds of the descending limb of the 
Henle loop.

Sehan et al., (2020) reported the ap-
pearance of positive interaction with 
the Ab and PAS stains in the study of 
the Iraqi falcon kidney which is an 
indication of the presence of polysac-
charide compounds in the cytoplasm 
of the epithelial cells in lobules of the 
proximal convoluted tubules, and that 
indicated by Niabipour et al., (2009) 
when studied species of birds and Mo-
bini and Abdollabi., (2016) by study-
ing the Japanese quail kidney.

4.3 Henle’s loop
The studies of the kidneys in do-

mestic chickens Gallus domesticus, 

Passer domesticus, domesticus pigeon 
Dehkordi and Hbibi , (2015) and Ba-
cha and Bacha., (2000) in chicken in-
dicated that the Henle’s loop consists 
of a thin segment that arises from the 
proximal convoluted tubules that suf-
fer during their passage through the 
medulla area from a gradual decrease 
in diameter to be thin segment and 
then change their diameter suddenly 
to form a thick segment, the thick seg-
ment extend to the base of the cortex 
before they merge with the distal con-
voluted tubules and the thin segment 
form part of the descending limb of the 
Henle loop, while the thick segments 
form part of the ascending limb of the 
Henle loop, the thickest part is twice 
as wide as the thin part and both are 
lined with cuboidal cells. Also Singh 
et al., (2020b) in Guinea fowl and Al-
Agele ., (2012) in Aquila chrysatos and 
Nabipoure et al., (2009) in Rock dove, 
Collared dove and Owl, noted that the 
thick piece took on a peripheral posi-
tion with the thin segments in the med-
ullary cone. Casotti and Richardson., 
(1993) have indicated that the thin and 
thick limb of Henle’s loop originates 
from the proximal convoluted tubule 
and enters the medulla area and is lined 
with an epithelium composed of one 
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type of epithelial cell with wide spaces 
between cells, while in the thick limb it 
lines two types of epithelial cells.

The thin piece in Falco tinnuclus 
showed a weak interaction with the 
PAS stains and had a diameter of half 

the diameter of the thick piece, flat or 
cuboid cells that were low and lacked 
the brush border while the thick part 
was lined with cuboidal cells with a 
strong interaction with the PAS stains 
, Alkafagy et al., (2019)  .

Fig. 4: Microphotograph showing medullary regions of the Kidney in Kes-
trel. A: collecting tubule, B: collecting duct, C: thin segment of Henle. H&E, 
400X. About Alkafagy et al. (2019). 

4.4 Distal convoluted tubule
The distal convoluted tubule in the 

cortical nephrons of the starling bird 
kidney starts from the macula densa 
in birds. The macula densa represents 
the beginning of the distal tubule of 
the cortical nephrons close to the corti-
cal intermediate tubule and in this area 
can be distinguished two types of cells, 
which are macula densa cells and adja-
cent principle cells of the distal tubule, 
which are closely associated with cor-

tical intermediate tubules. The macula 
densa cells are in close contact with the 
glomerulus or with cells adjacent to the 
glomeruli or adjacent to the efferent ar-
teries or in contact with both and dur-
ing macula densa they are shorter and 
more cohesive than the principle cells 
Nichalson., (1982)  .

Casotti and Braun., (1993) in Hone-
yeaters and Casotti and Braun., (1995) 
in Sparrows stated that all nephrons in 
mammals have Henle loops. The distal 

A Review of Anatomical and Histological feature of the Kidney 
in Different Species of Birds  ..........................  Wafaa Barghash Obaid and Nahla A. Al-Bakri



185 مجــلـة الدراســات التربـويــة والعلمـيـة - كلـيــة التـربـيــة - الجـامـعــة العراقـيــة
الـعدد الـثــالـث والـعـشـرون - المجلـد الثامـن - عـلــوم الـحـيـاة - تمـوز  2024 م

tubule starts from the medulla area as 
a thick ascending limp and the med-
ullary renal units in birds are similar 
to the renal units of the mammalian 
in this content, they extend from the 
glomerulus to the center of the lobule 
and then the central vein, which many 
convolutions are formed before pass-
ing once to the periphery of the lobule. 
Alabdallah et al., (2021) on Japanese 
quail and Bacha and Bacha ., (2000) in 
chicken indicated that the distal con-
voluted tubule consists of a simple cu-
boidal epithelium and cytoplasm that 
contains a central nucleus and differs 
from the proximal tubule and the col-
lecting tubule by being devoid of the 
brush border and the cytoplasm does 
not contain apical mucopolysaccharide 
granules.

The distal convoluted tubule reab-
sorbs sodium ions Na+ and calcium 
Ca++ ions, which is an active process 
controlled by adrenocortical hormones, 
including aldosterone, and sodium re-
absorption is coupled with the secre-
tion of hydrogen ions H+ and potassi-
um K+ in the distal convoluted tubule 
as mentioned by Young et al., (2014).

4.5 Collecting tubules and collect-
ing ducts

The distal convoluted tubule opens 

in the collecting tubule and the cells 
lining the collecting tubules are cuboi-
dal to columnar low with a granular cy-
toplasm and round nuclei and located 
near the base of the kidney as explained 
by Nicholson., (1982) on the starling 
bird. King and Mclelland., (1984) ex-
plained that the collecting tubules in 
chickens, which pass in the cortex area 
of the lobule known as the lobule per 
lobular collecting tubule,either that 
pass through the endodontic area are 
known as medullary collecting tubules 
and gather the tubules of each lobule 
in a single large duct called the collect-
ing duct. This was also pointed out by 
Ghaji., (2021) during his study on do-
mestic chickens. Boykin and Braun., 
(1993) found during their study on 
chicken and desert quail that the col-
lecting duct begins with the merger of 
distal tubules for loopless nephrons 
pairs and meets these primary collect-
ing duct from loopless nephrons only, 
and the primary collecting ducts merge 
into pairs and become secondary col-
lecting ducts and then merge pairs of 
the secondary collecting duct and be-
come tertiary collecting ducts. Tertiary 
collecting ducts receive the distant tu-
bules of the looped nephron. Thus, the 
liquid in all types of nephrons comes 
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since it passes through the cone.
The anatomical structure of the med-

ullary cones does not allow the ejec-
tion from one medullary cone to enter 
a second medullary cone, but all the 
cones act as parallel units. Nicholson., 
(1982) also pointed out that the larg-
est per lobular duct is subject to wide 
fusion to form the medullary ducts, 
which in turn merge to form the large 
lower ducts that are associated with 
the branches of the ureter, and all the 
cells in the medullary ducts are long 
columnar and mucin secreting type. 
Al-Azawy., (2005) reported on chick-
en and geese that the collecting ducts 
have a lining consisting of a single row 
of cuboidal epithelial cells to colum-
nar low and cytoplasm contains many 
small granules of mucopolysaccha-
rides and basal nuclei or in another di-
rection. Casotti and Richadson., (1993) 
indicated during their study on the bird 
wattle that the collecting ducts consist 
of the proximal segment and the distal 
papillary duct.

The proximal segment, it consists 
of a columnar epithelium consisting of 
light cells, dark cells, and a cytoplasm, 
each light cell contains a basal nucle-
us, several mitochondria, a rough en-
doplasmic reticulum, polysaccharides 

vesicles and ribosomes, while dark 
cells contain a cytoplasm on the central 
nucleus of the site and a number of mi-
tochondria, free ribosomes and the free 
surface of the cells contains short mi-
crovilli either papillary duct lined with 
columnar epithelium and cytoplasm 
each cell contains a basal nucleus and 
Golgi complex and a rough endoplas-
mic reticulum and polysaccharides 
vesicles at the apex of cells that inter-
act positively with PAS and Ab stains. 
The same results werw also noted by 
Casotti et al., (1998) in nectarivorous 
birds and Singh et al., (2020a) study on 
Numida melearis birds.

5. The effect of the environment 
on the structure and function of the 
kidneys in birds:

Many studies have dealt with com-
parative studies between the types of 
birds aimed at clarifying the impact of 
the environment in which the bird lives 
on the growth and functions of the kid-
neys. The birds are affected by the cli-
matic conditions of desert areas, which 
may lead to the adaptation properties 
of birds.

The study carried out by Al-Taai 
and Nasif., (2020) on the starling bird, 
which is one of the seasonal birds dur-
ing the winter, and the pigeon, which 
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is one of the domestic birds in Iraq and 
the rest of the countries throughout the 
year, the study showed that the kidney 
of pigeons has more advanced neph-
rons than the starling bird. The kidney 

of the starling bird is less efficient than 
the kidney of pigeons because pigeons 
can live in different environments and 
therefore have more adaptive qualities 
(Table 2).

Table 2: Shows the number of kidney corpuscles (1mm) 
and the volume of their (components) micrometers.

Volume of bow-
man’s space

Volume of glom-
eruli capillaries

Volume of renal 
corpuscles

Number of renal 
corpuscles (1mm)Type of bird

10.64± 0.0226.66±0.1237.41±0.1120.25± 0.23Starling bird 
(Sturnus valguris)

8.65± 0.0447.54± 0.1156.55± 0.1216.42± 0.01Pigeon 
(olumba livia)

Also, the study carried out by Ali 
and Reshag., (2020) on domestic chick-
ens, which are wild living birds and 
ducks of waterfowl, showed the result 
of the study that the kidney of domes-
tic chickens is more efficient than the 
kidney of ducks. It is characterized by 
the ability to retain water and produce 
concentrated urine more than in ducks 
due to its possession of renal corpus-
cles of the mammalian type that con-
tain the Henle loop and responsible for 
the production of concentrated urine. It 
is diameter in the chicken kidney was 
100 microns while the diameter of re-
nal corpuscles in Reptilian type was 
62 microns, and the number of renal 
corpuscles of Reptilian type in ducks 

ranged from 5-13 per millimeter while 
in chickens their number ranged from 
2-12 corpuscles per millimeter.

Casotti and Richardson., (1992) 
mentioned when studying two types 
of honey birds that live in dry envi-
ronments and two other types of birds 
that live in wet environment, where 
the study showed that birds living in 
dry areas have a larger medullary area 
than in birds living in humid areas that 
have a larger cortical area, and this is 
an adaptation to conserve body water 
and produce more concentrated urine 
as shown in Table (3).
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Conclusions: 
 All kidneys in birds are consisting 

of three parts or lobes: cranial, middle 
and caudal lobes and the boundaries 
between the kidney parts are not al-
ways clearly defined.

 The kidneys in birds differ in vol-
ume and color, but they are similar in 
histological structure, and the lobules 
are the structural unit of the kidney, 
which consists of a wide cortical area 
containing the two types of renal cor-
puscles, the mammalian type MT con-
taining the Henle loop and the reptilian 
type RT missing the Henle loop and a 
small medullary area.

 The composition of the kidney var-
ies in terms of the number of renal cor-
puscles and their volume and the area 
of the cortical and medullary area de-
pending on the environment in which 
the bird lives. Birds that live in dry en-

vironments have a medullary area larg-
er than the cortical area and renal cor-
puscles of the mammalian type. This is 
one of the adaptive features of dry area 
birds in order to be able to maintain the 
water of their bodies and produce more 
concentrated urine, unlike birds that 
live in humid environments where they 
have a large cortical area with more 
number and smaller renal corpuscles 
of the reptilian type than corpuscles of 
the mammalian type.
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