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SUMMARY

The development of the rabbit’s kidney was in-
vestigated during the pre and postnatal periods.
The bilateral mesonephroi appeared in 11 days
old fetuses as two masses bulging into the coc-
lomic cavity; one on either side of the developing
aorta. Each mesonephric blastema was composed
of primitive tubules, corpuscle and duct: support-
cd by vascularized mesenchyme and covered by
the coelomic mesothelium. By the 14th day,
brush border appeared in some mesonephric tu-
bules. Once the metanephroi appeared; in 15 days
old fetuses, degenerative changes began to occur
in the mesonephroi. The latter were completely

disappeared in fetuses of 22 days of age.

In 15 days old fetuses, the uretric bud appeared in
the center of the metanephric blastema. As the fe-
tal age reached 17 days, this bud began to branch.
Al 20 days, metancphric corpuscles started to de-
velop. Near the end of fetal life, marked matura-

tion of some corpuscles was evident. By the 25th
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day, the proximal and distal tubules as well as the
macula densa began to appear. In 27 days old, the
renal pelvis, collecting tubules and the medullary
rays became visible. Morcover, thick and thin
segments of nephron loop appcared in the medul-

la.

In newly born rabbits, the production of new
nephrons in the subcapsular zone persisted for 2
weeks. From 4 weceks and onward, the collecting

tubules became lined by dark and light cells.

INTRODUCTION

Numerous studies had been made on the prenatal
development ol kidneys in various mammalian
species including man (Robert et al., 1962: Al-
Awdan and Kandil, 1979; Canficld, 1980; Ammar
ct al., 1982; Barcedy ct al., 1982; Moustala and
Enany, 1985; Moustala et al., 1986: Dougbag.
1988; Emara, 1989 and Soliman, 1991). Morco-
ver, the postnatal age changes ol the same organ

was described by many authors (MacDonald and
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1959; Osathanondh and
Potter. 1963; Nash and Edelman: 1973: Speller
and Moftat, 1977 Friis, 1980: Zamzam ct al.,
and Soliman, 1991).

LEmery. Leeson, 1961

1989

The avanlable literature on the Kidney of rabbit fe-
tuses were limited (Leeson, 1957 & 1960: Leeson
and Baxter, 1957 and Tiedmann, 1979). Howev-
er. the postnatal age changes of the Kidney ol the
balady rabbit were only described by Moustafa et
al., (1985). For these reasons, the present study
was designed to clarify the pre and postnatal de-
velopment of the kidneys of the Newzealand

white rabbits.

MATERIAL AND METHODS

22 Newzealand white rabbit fetuses ranged from
11-30 days of age. in addition to 16 kidney speci-
mens of male and female rabbits, aged 1-120
days. were used in this study. The caudal halves
of the fetuses of early ages up to 16 days were
taken intact. These samples were fixed in 10%
neutral formalin, Susa and Helley's fuids, pro-
cessed and embedded in paraffin. Cross and/or
sagittal stepserial sections 4-6 um thick were cut
and stained with Hacmatoxylin and Eosin (H &
E). Crossmon’s trichrome stain, Gomori's reticu-
lin method, Weigert's elastic tissue stain, periodic
acid Schiff (PAS), alcian blue and Best's carmine
(Crossmon, 1937 and Drury and Wallington,

1980).
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RESULTS

Mesonephros :

The bilateral mesonephroi appzared in 17 =y
old rabbit fetuses as two masses bulginz =22 4
coelomic cavity: one on each side of the devzing
ing aorta (Fig. 1). The gonadal primonidz &
peared as a small thickened ridges over the mezy
side of cach mesonephros. On the other side. i
mesonephric duct was found to occypy a dor=iz
eral position within each mesonephros. Th= mas
bulk of the mesonephric blastema was made oz ©
primitive tubules separated from each otfer
mesenchymal cells and limited externally b3 =
coelomic mesothelium (Fig. 2). Such prim==
covering epithelium was formed of one [zvzr o
cuboidal and/or flattened cells lacking basal [xm-
na. In the section levels, the mesonephric e
appeared ovoid, rounded. clongated or irregular v
shape and somctimes showed inward invagime
tions. Some of these tubules were lined by v
cuboidal cells with ill-distinct borders and sphe-

cal or ovoid central nuclei. Other tubules w==
lined by high cuboidal or truncated p_\'r.m:'c;‘
cells with spherical or ovoid basal nuclei. Moo
ver, some ubules were invaded by the perine
lar mesenchymal tissue that permeated by deve”
oping blood capillaries; forming the primordiz @

the mesonephric corpuscles (Fig. 2).
The right and left mesonephroi of rabbit fetes"
aged 13 days were greatly enlarged and buls®

morc in the coclom duc 1o the increase in
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number and size ol (heir tubules. Many of these
tubules became invaginated by a wift of glomeru-
lar capillaries (hat contained immature nucleated
red blood corpuscles. Thus, the mesonephric tu-
bule was transformed into a double-walled epithe-
lial capsule. The epithelial surface facing the
blood capillaries was reflected over the glomeru-
lus forming the visceral layer while the other sur-
face formed the parictal layer. Some of the epithe-
lial lining cells of the latter layer began to take the
squamous form (Fig. 3). The narrow space be-
tween the parictal and visceral layers represented
the capsular space of the developing mesonephric

corpuscle.

As development proceeded; 14 days old fetuses,
an apical PAS positive brush border was observed
in some of the mesonephric tubules. PAS reactivi-
ties were also scen in the glomeruli and the epi-
thelial cells of the mesonephric duct (Fig.4). On
the other hand, all the mesoncphric structural
components were alcian blue and Best's carmine
negative. However, the coclomic epithelium be-
came rested on a continuous reticular basal lami-
na. Reticular fibers were alo demonstrated in the
basement membrane around the mesonephric -

bules (Fig. 5).

As the rabbit fetuses reached 15 days of age, the
metanephric primordia appeared as an ovoid body
at the ventral concave surface of cach mesoncph-
ros (Fig. 6). By thc same time, features of degen-

eration began to occur in the mesonephroi. Some

Vet.Med.J..Giza.Vol50,No. 1(2002)

(ubules appeared dilated with vacuolated cylo-
plasm and protruded or detached nuclei in the lu-
men. The lumina of other tubules beciune partial-
ly or completely filled with cytoplasmic sheds

and luminal debris (Fig. 7).

By the 17th day, the mesoncphros began to re-
duce in size, so the mesonephric duct became en-
closed within a mesenchymal fold and limited ex-
ternally by the coclomic cpithelium. Regression
affected also the mesonephric corpuscles. On the
other hand, the metanophros as well as the gonads
were markedly enlarged in size (Fig. 8). From 18
days and onward, degeneration continued; leading
to partial (Fig. 9) then complete distruction of all
mesonephric tubules and corpuscles (Fig. 10).
This was accompanicd by a gradual reduction in
size of the mesoncphroi till they were completely

disappeared in fetuses of 22 days of age.

Metanephros (permanent kidney) :

In 15 days old fetuses, cach metancphric blastema
appeared to be formed ol densely packed mesen-
chymal cells in its peripheral zone. Some of these
cells were aggregated in the form of ovoid solid
masscs, vesicles and clongated or s-shaped tu-
bules. In the meantime the uretric bud appeared in
the more central part of the blastema. It was sur-
rounded by loosely arranged mesenchymal cells
(Fig. 6). As the fetal age rcached 17 days, this
bud began to branch. The uretric bud branches cx-
tended between the vesicles and tubules to termi-
nate directly under the covering cpithelium of the

mctancphros (Fig. 8).
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AL 20 davs of age. the aggregation ol the meta-
nephrogenie tissue mto vesicles and tubules con-
tnucd e the penpheral zone (Fig. 1), Mean-
while. the ntertubular mesenchyme  began 1o
differentiate into fibroblasts  and  erythrocytes.
However some ol the primordial tubules became
mvaginated by the developing  blood cells and
some metanephrie cells to start formation ol the

metanephrnic corpusles (Fig. 11),

In 23 days old fetuses, the uretric bud branches
continued in a dichotomous manner toward (he
peripheral zone. The dilated ill‘nplll”'dl' ends of
these branches were seen attached to some of the
tubules (Fig. 12). Toward the center, there was a
marked increase in the vascularity of the previ-
ously formed corpuscles together with a relative
differentiation in the parietal and visceral layers
of their glomerular capsule (Fig. 12). Moreover,
some of the mesenchymal cells began to differen-

tiate into mesangial cells.

The covering epithelium of the growing meta-
ncphros at 25 days ol age began to take the squa-
mous  form (Figs 13 & 14). The ouler zone be-
neath this epithelium was quickly occupied by
numerous vesicles and tubules. Many of these Lu-
bules continued to expand and gave a serics of
secondary bendings. Besides, different stages of
transformation of these tubules into corpuscles
were also observed. All these structures had large
intensely  stained nuclei that gave this zone a

marked basophilic appearance. In the same stage

136

ol growth, the characteristic features of the  proy;.
mal and distal tubules began to appear. The prog,
pective proximal tubules showed a narrow lumey
They were lined with high cuboidal or truncateg
pyramidal cells possessed acidophilic cytoplasn,
and spherical basal nuclei. The forecrunner of th,
distal tubules were lined by low cuboidal cell
Their

spherical nuclei occupicd most of the cells (Figs

with less intensely stained cytoplasm.

13 & 14). Adjacent to the vascular pole of the
growing renal corpuscles, the first signs of the
macula densa formation was evidenced (Fig. 14).
The cells lining the side of the distal tubule facing
the glomerulus showed more crowded nuclei than |
the other side. ‘
At the 26th day, the ouler basophilic zone was
covered by a primitive capsule, where the subepi-
thelial mesenchme was dilferentiated into :~;pin-i
dle-shaped fibroblasts (Fig. 15). The latter cells|
were supported by fine reticular network and col-l;

lagenous fibers. ;

In fetuses of 27 days old, the caudal end of the
uretric bud was dilated to form the primordia of
the renal pelvis (Fig. 16). The primitive renal st
nus was filled with fibroblast cells and containe
developing blood vesscls. Numerous outgrowlh
arose from this pelvic dilatation. These out
growths represented the straight collecting ¥
bules. The latter extended toward the presumpti
site of the renal cortex; inbetween the growing ©

nal corpuscles, to form the medullary rays (F1¥,
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16 & 17). The primitive renal pelvis and collect-
ing tubules were lined by tall columnar cells pos-
sessed Tight acidophilic or unstained cytoplasm
and clear margins. Their spherical nuelei sitvated
ncar the luminal border of the cells. Some ol these
cells appeared in proper mitotic activity (Fig. [8).
In addition to the collecting tubules, thick and
thin segments of nephron loop began to appear in
the primitive medulla. These structures were sup-
ported by fibroblast cells permeated by growing
blood capillaries. The thick segments were lined
with cuboidal cells; had cosinophilic cytoplasm,
ill-distinct cell borders and spherical  nuclei
whereas the thin segments were lined by a single
layer of two or more flattened cells possessed

ovoid nuclei bulged into the lumen (Fig. 18).

From 28 days till the end of fetal life, additional

_generations  of _corpuscles —and--tubules - were
formed in the subcapsular nephrogenic zone. Al-
though most of these tubules and corpuscles ap-
peared immature, marked maturation of some oth-
er corpuscles was cvident. Their capsules
acquired a clear parictal and visceral layers. Be-
tween these two layers the capsular space became
very obvious. Within the glomeruli, the erythroc-
ytes attained their mature non-nucleated form. At
the urinary pole, the flattened cells of the parietal
layer were abruptly changed into the high cuboid-
al cells lining the neck portion of the proximal tu-

bules (Fig. 19).

In newly born rabbits, figures of newly formed

Vet.Med.J.,Giza.Vol50,No. 1(2002)

corpuscles and tubules continued to appear m the
outer nephrogenic zone (Fig, 20). With the in-
crease ol the rabbit’s age, this nephrogenesis was
gradually reduced. At 7 days old, the previously
formed corpuscles and tubules appeared more dif-
ferentiated. They became closely invested by a
well-developed,  strong PAS-positive  basement
membrane (Fig. 21). Mcanwhile, the proximal
convoluted tubules acquired a clear brush bor-
ders. PAS reactivity appeared also in the glomeru-
lar wlt of capillaries as well as in the intercapil-

lary mesangial tissue.

By 2 wecks old, the production of new nephrons
was completely ceased and the differentiation of
the already present nephrons persisted. The cortex
became interrupted by a clear medullary rays that
demarcated the cortical substance into clear corti-
cal -labyrinth. These rays showed an increased
amount of reticular fibers inbetween their tubular
contents (Fig. 22). Reticular fibers became also
condensed and more thicker around the renal cor-

puscles while the interstitial tissue became scanty.

At 4 weeks old and onward, complete absence of
the subcapsular basophilic zone was denoted. The
capsule showed a progressive increase in its [i-
brous content especially the collagenic variety. It
was covered by adipose tissue (Fig. 23). The sup-
porting stroma was condensed in the renal sinus,
under the transitional cpitheliun  lining the renal
pelvis and around the dilated blood vessels. It was

mainly formed of reticular and collagenous fibers
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138

£ ;‘!~‘i‘\ﬁ" AN e
¢ . ’ s _t y

-« PR AhAsE

o Ta N H “t\., s

W0 ‘\"i'lﬁg;-ﬂ {
N

g v

Nt

A section through the caudal half of 11 days old rabbit fetus showing the
two mesonephric masses (arrows) on cither side ol the primitive aorta (a).

Notice the gonadal primordia (g). H & E stain, X 65.
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A high magnification of Fig. (1) to show the coclomic mesothelium, the

lining cpithelium of the mesonephric tubules and the (irst appcarance of
the mesonephric corpuscles, Notice the mesoncphric duct (d). H & E
stain, X 200, '
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Fig. (3): A section ol the mesonephros of 13 days old rabbit letus showing more dif-
[erentiated mesonephric corpuscles and tubules. Notice that the epithelial

lining the parictal layer of the glomerular capsule began 1o take the squa-

mous shape. H & £ stain, X 320.

Fig. (4):  Mesonephros of 14 days old rabbit fetus showing PAS positive brush border
in some mesonephric tubules. Notice the PAS reactivity in the glomeruli and

the mesonephric duct (d). PAS technique, X 130,
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Fig. (5):  Mesonephros of 14 days old rabbit fetus 1o show reticular fibers in the basc-

ment membranc of the coclomic epithelium and around the mesonephric u-
bules. Gomori's reticulin method, X 200.
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Fig. (6): A section through the caudal hall of 15 days old rabbit fetus showing the
primordia ol the metancphros. Notice the uretric bud (b) in the center and
the vesicles and wbules in the periphery. H & E stain, X 50.
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Fig. (7):  Higher magnification of the mesonephros at 15 days old fetus showing degencr-

ative changes in the mesonephric tubules. Notice the vacuolated cytoplasm (v).
detached nuclie (n) and cytoplasmic sheds (s). H & E stain, X 200.
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Fig. (8): A scction through 17 days old rabbit fetus to show the enlargement ol size
of the metancphros and gonads (g). Notice the branching process ol the uret-
ric bud (b) in the developing metancphros. H & E stain, X 50.
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A section through 18 days old rabbit fetus showing partial distruction of

Fig. (9):
mesonephric corpuscles and tubules. Notice the reduction of size of the mes-

onephros and the enlarged gonad (g). H & £ stain. X 50.

Fig. (10): A section through 20 days old rabbit fetus showing complete distruction off
the mesonephric corpuscles and tubules. Notice the reduction of size ol the

mesonephros. H & E stain, X 50,
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Fig. (11):  Peripheral part of metancphros at 20 days old letus showing the primordia
ol the metancphric corpuscles (¢). H & 15 stain, X 320
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Fig. (12):  Metancphros of 23 days old rabbit letus 1o show the uretric bud branches
in the peripheral  part. Notice that the development of the corpuscles (¢
was more advanced near the central zone. H & E stain, X 320,
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Fig. (13):  Metancphros of 25 days old fetus showing the outer basophilic zone under
the surface epithelium. Notice the first appearance of the proximal (p) and
distal (d) twbules. H & E stain, X 200.
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Fig. (14):  Metancphros of 25 days old fetus to show the first sings of the macula den-
sa (m) formation. H & E stain, X 200.
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Fig. (15): The outer basophilic zone of the metanephros was covered by a primitive
capsule in 26 days old rabbit letus. H & [ stain, X 165,
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Fig. (16):  Mctancphros ol 27 days old [ctus to show the primitive renal pelvis (p)
and renal sinus (s). H & E stain, X 50.

vet.Med.J..Giza.Vol50,No. 1(2002) 145


https://v3.camscanner.com/user/download

I TN P ST, TSR T
'g . f k st" ,‘j-:'\\“":’:“iv;"‘tﬁr: “;"-‘3{

Y4 :I"E‘-'.. ‘:' v ¥ R :
N S S LR e AR
; ’ \“, 'hgl\’ *J::“I“‘!"(‘;‘,”i‘:" E" }E:{b{'d’,‘l’{z ‘\:'ly
™ ) Q” 0 ((. Lpe oGS " -,::, ;‘} 5 '('- ’pr" >
) "\\ ; el Y '&:‘.‘) ':' % .v‘}v \ ) N =

R :\" g : N
" gm't \

Fig. (17):  Metanephros of 27 days old fetus showing the projection of the collecting
tubules (c) from the renal pelvis (p). Notice the extension ol the collecting

wbules toward the cortex to form the primitive medullary rays (r). H & E

stain, X 130,

Fig. (18):  Central part of the metancphros at 27 days old rabbit fetus to show collect-
ing tubules (¢), thick (1) and thin (n) scgments ol nephron loop in the primi-
tive medulla. Notice the mitotic division (arrow). H & E stain, X 320.
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Fig. (19): The subcapsular nephrogenic zone of 28 days old fetus showing marked

maturation of some corpuscles. Notice the abrupt change of the Nattencd

cells (0 lining the parictal layer into the cuboidal cells (¢) lining the proxi-
mal tubule, H & E stain, X 410,
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Fig. (20): The subcapsular zonc of onc day old rabbit showing figures ol newly
formcd corpuscles (s) and tubules (1). H & E stain, X 200.
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Fig. (21): Renal cortex of 7 days old rabbit to show PAS positive basement mem-
brane of the renal corpuscles and tutules. Notice the PAS reactivity in the
glomerular tult of capillarics and in the brush border of the proximal tubules
(p). PAS technique, X 200.
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Fig. (22): Renal cortex of 2 weeks old rabbit showing condensation ol reticular fibers

around the tubular contents of the medullary rays and around the renal cor-
puscles. Gomori's reticulin method, X 130.
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Fig. (23):

Fig. (24):
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Renal cortex of one month old rabbit to show the progressive increase ol

the fbrous content of the capsule. Notice the absence ol the subcapsular

basophilic zone. H & I stain. X 130).

Renal cortex ol 2 month old rabbit showing well-orgimized renal corpuscle

surrounded by numerous cross and oblique sections ol proximal tubules.

Notice the macula densa (d). H & T stain, X 320,
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Fig. (25): Kidney of 3 month old rabbit showing collagenous fibers supporting the

compartments ol the renal medulla. Crossmon trichrome stain, X 320,
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Fig. (26):  Remal medulla of 4 month old rabbit to show dark (arrow) and light (ar-
row head) cells lining the collecting tubules. H & E stain, 320.
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whereas the clastic libers were only demonstrated
in the wall of the blood vessels. The typical fea-
tures of the mature renal corpuscles were seen
(Fig. 24). Such corpuscles bear an internal well-
organized glomerular it with intercapillary me-
.'\';mgiul tissue. The nuclei of the mesangial cells
appeared small and darkly stained. Around cach
.

corpuscle, numerous cross and oblique sections of
the proximal tubules were observed. Meanwhile,
the macula densa became very obvious. No base-
ment membrane could be detected under the ma-
cula densa. Therefore the extraglomerular mesan-
gial cells and the juxtaglomerular cells lay in
close contact with the cells of the macula densa.

t

The compartments ol the renal medulla became
well-distinet (Figs 25 & 26). They were supported
by fine collagenous fibers (Fig. 26) and reticular
ones. The peritubular blood capillaries were in-
creased. However, two types of cells; light and
dark cells were recognized lining the lumen of the
collecting tubules cither in the medulla (Fig. 26)
or in the cortex.

DISCUSSION

The right and left mesonephroi of the rabbit fetus-
ex appeared in the 'th day as two bodies bulging
into the coelomic cavity; one on cither side of the
primitive aorta. Two types of mesonephric tu-
bules are recognized. One type is lined with high
cuboidal or truncated pyramidal cells. The second

type is lined by low cuboidal cells. Some of these

Vet.Med.d..Giza.Vol50,No. 1(2002)

(ubules arc transformed into corpuscles as they
are invaded by developing blood capillaries. Simi-
lar findings were described in rabbits (Leeson and
Baxter, 1957 and Leeson, 1960); in human (Bois,
1969 and McCrory, 1972), in mice (Hiura and FFu-
jita, 1977); in camels (Barcedy ct al., 1982 and
Emara, 1989) and in buffalocs (Moustala ct al.,

1986 and Soliman, 1991).

There was a general agreement that the meso-
nephros was functional during part of fetal life
then degenrated, whereas the metancphros persist-
ed permancntly as the final Kidney. Patten (1964)
claimed that the mesonephros was the principal
organ ol excretion during carly fetal life, He add-
cd that the mesonephroi depended entirely on
their glomerular apparatus for filtering excreta out
of the blood and into the tubules. In agrecment
with Emara (1989) in camels and Soliman (1991)
in buffaloes, the mesonephric tubules were in-
creased in number and size and acquired a dis-
tinct brush border. Besides, the corpuscles be-
came more differentiated. Also the reactivity of
these tubules and corpuscles to PAS was also in-
creased. Judging from these results it seems prob-
able that the mesoncphroi are functionally active

in the carly fetal hife.

As soon as the metancphric primordia appeared,
in 15 days old fetuses, features ol degeneration
began to occur in  the mesonephroi. Leeson and
Baxter (1957) observed these degencerative chang-

es in 17 days old rabbit fetuses. The linding that
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the mesonephror showed gradual regression while
the metanephror became more developed was in
accordance with those described in buffaloes by
Solman (1991, On the other hand, Patten (1964)
found that the mesonephros underwent rapid in-
volution when the metanephros became  well-

Jden C]\‘}‘.‘d.

The mammahan Kidney was of double origin : the
urctrie bud and the metanephric blastema. The in-
teraction between these two primorida drive the
division of the uretric bud to produce the collect-
mg duct system and induce the metanephric me-
senchyme to undergo a series of differentiation
steps that lead to the formation of the nephron
(Potter. 1972: Canfield, 1980 and Davies, 1996).
In 15 days old rabbit fetuses the mesenchymal
cells in the peripheral part of the metanephric
blastema are aggregated in ovoid solid masses,
vesicles and elongated or s-shaped tubules where-
as the uretric bud appears in the central part. As
the fetal age reached 17 days, this bud begins to
branch. The blind ends of these branches are
wwollen formed ampullae. Osathanondh and Pot-
ter (1963) in human reported that the nephron in-
duction was initated by the ampullar ends of the
uretric bud branches. Soliman (1991) in buffalocs
noticed that the division of the uretric bud started

after reaching the metanephric blastema.
In fetuses of 27 days old, the renal pelvis primor-

dium appeared as a dilated caudal end of the uret-

ric bud. In buffaloes, Soliman (1991) found that
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the caudal extension of the urctric bud was
forerunner of the major calyx which later dividg
into minor calyces, but in camel fetuses, Emay,
(1989) noticed that these caudal extensions r.
branched continuously to form the papillary ducy

withoul formation of calyces.

The present study revealed the same obscrvation
ol Dougbag (1988) and Emara (1989) in camc’ls
and Soliman (1991) in buffaloes that the met:
nephric corpuscles developed by invagination o
the vesicles or s-shaped tubules by the vascular
ized mesenchyme. Such mesenchyme will latg
develop into endothelial and glomerular capillar-
ies as well as mesangial cells. The observations
on the general development of the corpuscle from
the renal vesicle to the s-shaped tubule and further
on (o the mature corpuscle was confirmed by Pol-
ter (1972) in human; Larson (1975) in rat and
Friis (1980) in pig. Morcover, El-Hadidy (1991
in rat divided the development of the corpusck
into 4 stages : renal vesicle, s-shaped tubule, ap

pearance of capillary loop and the mature stage.

In all examined metanephroi, a characteristic b
ophilic nephrogenic zone was observed in W
subcapsular arca. This zone showed figures ¢
newly formed corpuscles and tubules. MacDond!
and Emery (1959) recorded that the prcschL“1|
this zone indicated the activity of nephron ind¥
tion. Alter birth, the formation of new corpusck
and lubules persisted for 2 weeks of rabbit’s ag!

. i i . _—
Similar observations were reported in rabbits
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Moustala et al,, (1985): in mice by Johonson and
Barrows (1980) and in rat by Zamzam ct al.,
(1989). Thus it could be ecmphasized that the in-
complete nephrogenesis in the late stage of fetal
lite and at birth resulting in a relatively lower effi-
ciency of the Kidney in newborn animals than in
adults. On the contrary, McCrory (1972) in hu-
man: Moustata ¢t al., (1986); Emara (1989) in
camels and Soliman (1991) in bulTaloes noticed
that the production of new nephrons was com-
pletely ccased prior to birth and the metancphros
{ook the picture of the functional kidney.

The characteristic features of the proximal and
distal tubules begin to appear in 25 days old rab-
bit fetuses. After birth the proximal tubules form
the main bulk of the renal cortex. They appear
more tortuous than the distal tubules as indicated
l;y their numerous cross and oblique sections.
Similar results were reported in rats by Mauns-
bluch (1964) and El-Hadidy (1997) and in buffa-
l_ocs by Soliman (1991). Therefore it could be
concluded that the proximal tubules are highly
lunctional in the process of reabsorption and ionic

exchange process than the distal tubules.

The macula densa is first recognized in the 25th
day of fetal life. After birth they become more
dilferentiated but no basement membrane could
be detected under the macular cells. Latta (1973)
in rats and Soliman (1991) in buffaloes noticed
that the extraglomerular mesangial cells were in

mtimate contact with the cells of the macula den-

Vet.Med.J..Giza.Vol50.No. 1{2002)

si. Morcover, there was an effective luid trans-
port between the lumen of the distal tubule in this
region and the extraglomerular mesangium (Gom-

bact al., 1967).

As it was also observed by Moustala et al. (1985),
the lining cclls of collecting tubules of 4 weeks
old rabbits arc demarcated into light and dark
cells. According to Myers ct al., (1966) the dark
cells might represent a different functional state
of the light cclls. Evan ct al. (1980) and Nichol-
son and Kendall (1983) suggested that the dark
cells might be involved with protcin and potas-
sium pumping and control of urinary buffer con-
centrations. Fawcett and Ronald (1997) confirmed
that these cells participate in acid base balance by
resorption of bicarbonates. On the other hand, El-
Bargeesy ct al. (2000) anticipated that the dark
cells might represent one of the prominent cellu-
lar cvents (apoplosis). Appearance of apoplotic
cclls in the renal collecting tubules is a normal
physiological phenomenon (Gobe and Axelsen,

1991 and Thomas et al., 1999).
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