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Abstract:

The developmental study of tubular system and collecting tubules has been
done in the local rabbit's fetuses, which including detection the timing of
appearance of metanephros collecting tubules. The study revealed that the
differentiation and development of the collecting tubules in metanephros began
in the rabbit at 14 day from pregnancy. Also the histological examination
showed at the end of pregnant, the tubular system and collecting tubules visible
in medulla and less degree in cortex with clear renal pyramids and well
developed long sharp pointed papillae. The purpose of our study to provide a
more complete quantitive description of the histomorphology of the tubular
system and collecting tubules in rabbits during prenatal development.
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Introduction:

Domestic rabbits in Irag are or peg teeth (1).The length of
descended from the European rabbit, gestation in rabbits is 30-32 days;
Oryctolagus cuniculus, which are ovulation occurs about 10-12 hours
characterized by the presence of a post-coitus and ovulation is induced
second small pair of upper incisors response to copulation (2, 3).
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Implantation in rabbits begins on day
7" or 8" estrus duration is
prolonged about 28 days and litter
size 4-12 Kkits (4). Among the
laboratory animals the rabbits have
been used as an experimental model
for research (5), it is a means of
research in the field of biology,
physiology, medicine, toxicology,
pharmacology and surgery (6). Also
used as animal husbandry (7, 6). In
mammals, Collecting ducts of
permanent kidney develop from the
ureteric bud, an outgrowth of the
mesonephric duct close to its
entrance to the cloaca. The bud
penetrates the metanephric tissue,
which is molded over its distal end
as a cap. Subsequently the bud
dilates, forming the primitive renal
pelvis and splits into cranial and
caudal portions, the future major
calyces. Each calyx forms two new
buds  while  penetrating the
metanephric tissue. These buds
continue to subdivide until 12 or
more generations of tubules have
formed. Meanwhile, at the periphery
more tubules form for different times
of pregnancy. The tubules of the
second order enlarge and absorb
those of the third and fourth
generations, forming the minor
calyces of the renal pelvis. During
further  development, collecting
tubules of the fifth and successive
generations elongate considerably
and converge on the minor calyx,
forming the renal pyramid (8, 9).
Because there is no sufficient studies
about development of the tubular
system in rabbit's mesonephros so
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we suggest studying histomorpholo-
gical description and the timing of
first appearance of the components
of tubular system and collecting
tubules at intrauterine life because it
has economical importance in our
country and in scientific research.

Materials and Methods:

The study was performed on forty
five rabbits fetuses collected from
uteri of the local breed pregnant
does in estimated ages, five fetuses
prepared for every stage beginning
from (14,16, 18, 20, 22, 24, 26,
28,30) days by which gestation
occurred. All fetuses ages were
estimated according to the days
assumed to have -elapsed from
copulation (10). The crown-rump
length (CRL) will measure for
corrections. CRL (is the
measurement from the vertex of the
skull to the midpoint between the
apices of the buttocks for prenatal
only (11). The CRLs at each stage
are summarized in the table (1). The
body weight was recorded for each
prenatal fetuses by using sensitive
balance. The body weight was
recorded before the fetuses were
sacrificed. The mean weight at each
stage is summarized in the table (2).
Procedure of samples preparation as
following: A-the samples were
dissected and washed with normal
saline solution (0.9%) NaCl and
fixed immediately in 10% formalin
at room temperature. B-Dehydration:
this step was done to remove water
from the histological specimens, by
using a graded series of ethanol
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(50%, 70%, 80%, 90%, and 100%),
two changes for each one, and 2
hours for each concentration. C-
Clearing and embedded: the free
water specimens were transferred
from 100%alchohol to xylene. The
penetration of xylene was indicated
by the clearing effect which
accompanies it. Then the specimen
transferred to melted paraffin wax
(M.P. 58-60 c), and put into the oven
where it must remain until it has
become completely infiltrated with
paraffin. D-Cutting and staining:
Sections measured 5-7micrometer
thickness were cut by using the
rotary microtome and stained
routinely with hematoxylin and
eosin (12).

Results:

The tubular system and collecting
tubules arise from ureteric bud
which penetrate the
metanephrogenic tissue as a result
the reciprocal interaction between
wolffain duct ( mesonephric duct )
derived ureteric bud and the cap of
metanephrogenic mesenchyma .

At 14 day rabbit embryo

The distal end of ureteric bud
expands to form the primitive renal
pelvis which pushes into
metanephrogenic tissue then become
molded about it as the metanephric
cap. The metanephrogenic tissue
accompanies the ureter in its ascent
always covering the primitive renal
pelvis. The cap, which it is forms is
at the first thin and small roundish
heap of cells and it becomes still
more so on the enlargment of the
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ureter bud to form the primitive
renal pelvis (Fig. 1).
At 16 day rabbit embryo

as development proceeds, the first
analge of development of tubular
system and collecting tubules notice
when the wedge-shaped
enlargement of the ureteric anlage,
the primitive renal pelvis grows in
dorsal and cephalic direction and
elongates in an antero-posterior
direction and at the same time ,
begins to rotate on it is axis in such
away as to make it is dorsal surface
have a more lateral position and
show central ureteric stalls and
peripheral branching ampulla (
arrowheads )  surrounded by
condensing mesenchyma and it is
compose of undifferentiating cells
(Fig. 2, 3). When the primitive renal
pelvis reach metanephrogenic cap
divided into interior portion and
posterior portion which represent the
two major calycas of metanephros
giving arise to two or three primary
tubules that are the future subdivides
and forms secondary tubules and
each secondary tubules sequentially
continue  to  subdivide  until
development approximately ten or
more of tubules and collecting duct
(Fig. 2, 3).
At 18 day rabbit embryo

When the secondary tubules
enlarge absorbs the third and fourth
generation tubules and develops into
the minor calyces which give arise to
papillary duct. The papillary ducts
divides into numerous division
giving anlagen to collecting tubules
which drainage to minor calyces at
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papillary  pores hereafter, the
collecting tubules that converge on
the papillary duct forming the renal
pyramid and because the kidney of
rabbit consist of a single pyramidal
structure , they are referred to as
unilobar kidneys (Fig.4).
At 20 day rabbit embryo

The collecting tubules well
differentiation and relatively visible.
The larger tubules in developing
medulla and those nearer of the renal

pelvis, the epithelium IS
pseudostratified epithelium tissue
type, while those nearer the

periphery, the tubules is small and
lined by simple cuboidal epithelium
tissue. Also there is no demarcation
line between cortex and medulla

(Fig.5).
At 22 day rabbit embryo
The collecting tubules more

visible in cortex than medulla and
there is invisible demarcation line
between cortex and medulla .the
collecting tubules adjacent the
periphery lined by simple cuboidal

epithelium  tissue, while these
present in  medulla translate
gradually to  become simple

columnar epithelium tissue and the
nearest to renal pelvic s
pseudostratified epithelium tissue.
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At 24 and 26 day rabbit embryo

The collecting tubules become
visible and show demarcation line
between cortex and medulla. Also in
this period the first or oldest
collecting tubules become enlarged
and hereafter taken up into wall of
the growing renal pelvis and this
reduction of collecting tubules. The
reduction begins at center toward the
periphery and it is taken up the
pelvis forming undivided kidney
with single papilla. Large calyx
represented by the entire pelvis and
finally visible renal pyramid.
At 28 and 30 day rabbit embryo

The collecting tubules visible in
medulla and less degree in cortex
with clear renal pyramids and show
well developed long sharp pointed
papillae which drainage to calyces.
The collecting tubules nearest of
cortex lined by simple cuboidal
epithelium  tissue and change
gradually until become tall columnar
epithelium tissue in medulla and
adjacent area of renal pelvis
hereafter when papillary duct open at
the tip of a renal paplliae become
lining by pseudostratified epithelium
tissue (Fig.6). As they progress
toward the renal papilla, the
collecting tubules become wider.
The terminal portion of these tubules
is lined by a columnar or
pseudostratified epithelium and is
called the papillary duct (Fig.6).
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Table (2) show Crown rump length of embryo in

Table (1) show body weight of
different ages before birth

embryo in different ages Before birth

Rarameter
crown-rump length
Period /mm

Weight of fetuses / gm

12.008+0.216 B

0.283+0.020 A

18.350+0.244 C

0.537+0.027 A

25.981+0.209 D

1.407+0.053 A

34.576x0.279 E

3.156+0.077 B

38.598+0.331 F

5.773+0.147 C

49.082+0.735G

13.17+0.316 D

66.757+1.243H
80.708+2.197 |
90.628+2.346 J

17.087+0.721E
25.225+1.205F
35.500+1.426G

Values represent mean +S.E Values represent mean +S.E
Different capital letters mean significant Different capital letters mean significant(P<0.05)
(P<0.05) results between different age pups  results between different age pups.
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Fig. (1) Show mesonephros & metanephros in 14 day Fig.(2) show metanephros in 16 day rabbit embryo
rabbit embryo (parasagittal-section). A- Primary (parasagittal-section ).A- uretric bud(central stalk) B-
excretory duct B-primitive renal pelvis C- peripheral braching ampulla C- comma shape body
metanephrogenic cap  D- external layer(looser) E- D- s-shape body E- vesicle shape body (H&E.X4)
internal layer(denser) F-condensing mesenchyma(

metanephric tissue ) H- mesonephric duct L-

mesonephric glmeruli M- mesonephric tubules

(H&E.X4)

.
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Fig. (3) Show metanephros & diferentition of
collecting tubule in 16 day rabbit embryo
(parasagittal-section). A- nephron primordium  B-
collecting tubule primordium  C- renal pelvis D-
nephrogenic zone  (H&E.X10)
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-ig. (5) Show maturation of the collecting duct
&tubule in 20 day rabbit embryo A- collecting tubule
3-transitional epithelium of collecting duct at renal

elvis (H&E.X10)

Fig. (4) Show metanephros & diferentition of
collecting tubule in 18 day rabbit embryo (parasagittal-
section). A- Major calyx B-minor calyx
portion D- posterior portion E-primordium
of papillary duct F-collecting tubule primordium
H-nephron  primordium L-  nephrogenic
(H&E.X4)

Fig. (6) Show collecting tubule & duct in 30 day rabbit

embryo A- renal pelvis B-collecting duct C- renal
papilla  D- papillary duct E- Cortex (H&E.X4)
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Discussion:
The first analge of development of which represent the two major

tubular system and collecting tubules
noticed when the wedge-shaped
enlargement of the ureteric anlage,
the primitive renal pelvis grows in
dorsal and cephalic direction and
elongates in an antero-posterior
direction. This unlike to results done
by (13) in spiny mouse who
mentioned that the kidney has taken
on a more definitive shape, while the
first branch of the ureteric bud is still
clearly visible, multiple branching
events have taken place and (14, 15)
noticed that first differentiation and
formation of the tubular system and
developmental collective tubules at
12 day of mouse embryo, while in
rat at 13 day of embryonic life (16,
17) and in contrast with the findings
of (9) in human who mentioned that
first appearance of collecting tubules
at sixth week of pregnancy. This
greater level of development in the
spiny mouse compared with other
rodent species and rabbit is likely to
be advantageous in the hot, dry, arid
desert, and rocky environment where
these animals naturally inhabit
therefore the mean timing of first
appearance of collecting tubules
consider more early compared with
that in tubular system of murine and
rabbit. The differences in time of
first evolution of collecting tubules
in animals also Dbecause the
difference in gestation periods.

The study revealed when the
primitive  renal  pelvis  reach
metanephrogenic cap divided into
interior portion and posterior portion
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calycas of metanephros giving arise
to two or three primary tubules that
are the future subdivides and forms

secondary  tubules and each
secondary  tubules  sequentially
continue  to  subdivide  until

development approximately ten or
more of tubules and collecting duct.
the collecting tubules that converge
on the papillary duct forming the
renal pyramid and because the
kidney of rabbit consist of a single
pyramidal structure , they are
referred to as unilobar kidneys. This
coincides with the described results
reported by (14) in mouse , (18) in
murine and  (19) in rabbit who
claimed that The ureteric bud
penetrates the metanephric tissue,
which is molded over its distal end
as a cap then Subsequently the bud
dilates, forming the primitive renal
pelvis, and splits into cranial and
caudal portions, the future major
calyces. Each calyx forms two new

buds  while  penetrating  the
metanephric tissue. These buds
continue to subdivide until more

generations of tubules have formed.
Meanwhile, at the periphery more
tubules form and the tubules of the
second order enlarge and absorb
those of the third and fourth
generations, forming the minor
calyces of the renal pelvis. During
further  development, collecting
tubules  successive  generations
elongate considerably and converge
on the minor calyx, forming the
renal pyramid.
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In contrast with(19) in aquatic
mammals( seals , otters and whales )
who claimed that the terminal end of
ureteric bud gives rise to a number
of branches each capped by
metanephric tissue forming a kidney
lobe , termed a renculus and (20)
who mentioned that the uerteric bud,
from which the ureter is derived,
forms two major branches ( primary
branches ) that subdivided into 12 to
25 minor ( secondary ) branches.
Consequently, the bovine Kkidney
develops 12-25 separate lobes; each
retaining it is distinct pyramid-
forming papillae. The papillary ducts
within each lobe drain into calyx and
the bovine kidney have no renal
pelvis while in the horse, small
ruminant and carnivores no calyces
are formed and the papillary duct
drains directly into a common pelvis.
In the horse, the renal pelvis
possesses two long, thin-walled
processes terminal recesses in which
the urine is collected and this is not
in agreement with the results of (8,
9, 21) in human. These differences
in the branching of the ureteric bud
and the arrangement of nephrons
around it lead to wviration in
macroscopic  appearance of the
mature kidney in different animals.

The collecting tubules become
well differentiation and relatively
visible between 24 and 26 day rabbit
embryos. This disagreement with
(22) in goat who mentioned that
collecting tubules become visible
and differentiation between 56-63
day of life embryo, while (13) in
spiny mouse mentioned that the
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collecting duct system is visible
within the developing medulla at 28
day of pregnancy. This differences
in beginning in which tubulogenesis
commences relying on the length of
gestation periods in species and the
time at which the ureteric bud reach
into mesenchyma and divide into
multiple branches and changing to
an epithelial phenotype giving
analge of collecting tubules. The
collecting tubules nearest of cortex
lined by simple cuboidal epithelium
tissue and change gradually until
become tall columnar epithelium
tissue in medulla and adjacent area
of renal pelvis hereafter when
papillary duct open at the tip of a
renal papillae become lining by
pseudostratified  epithelium tissue
(Fig.4-18). This agreement with
results of (23, 24) in domestic
animals who mentioned that the
epithelial cells of the collecting
tubules are pale and vary from
cuboidal near the distal tubules to
columnar close to the papilla. Cell
boundaries are normally clearly
defined compared with the cells of
the proximal and distal convoluted
tubules. As they progress toward the
renal papilla, the collecting tubules
become wider. The terminal portion
of these tubules is lined by a
columnar or pseudostratified
epithelium and is called the papillary
duct (Fig.4-18).
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