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Abstract

Sex chromatin (SC) is defined as inactive X chromosome in the female somatic
cells, it condensed as heterochromatic at interphase of the nucleus and appears like
nuclear satellite projection, and only female cells contain SC in mammals.

Different ages of cocks: immature (8,16 weeks old), growing (24 weeks old) and
production age (32,48 weeks old) , were studied to detect the sex chromatin (SC) with
it's various shapes :Sessile nodule(SS), Drum stick(DS), Tear drop(TD) and Club
shape(CS) in the blood lymphocytes of blood smears prepared from WBCs of 45 New
Hampshire(NH) strain cocks. Also SC measurements were detected which include:
vertical (V) and horizontal (H) axes, SC area (SCA), nuclear area (NA), and the
ratio(R) between these two areas.

Results show that SC is present in the male chlcken blood lymphocytes in all
ages. There is no significant difference in the incidence of the SC or its various
measurements between ages, but the vertical axis was recorded a significant (P<0.05)
decrease at 16 week old as compared with other ages. Also there is a non significant
increase in the incidence of DS shape with ages; this indicated that simple, easy and
cheap test could be helpful to detect some physiological parameters in the poultry

species and other mammals.
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Introduction :

In birds males carry ZZ and females
ZW sex chromosomes, and it has been
proposed that there is no dosage
compensation in the expression of sex-
linked genes[1]. However, recent data
suggest the opposite, indicating that
male and female birds might
demonstrate  similar  levels  of
expression of Z- linked genes. If they
do, the equalization between the sexes
is probably not achieved by
inactivation of one of the male Z
chromosomes [2]. Other possible
mechanisms include the transcription
of Z- linked genes being up regulated
in females or down regulated in males,
or equalization at the translation stage
in either sex. A recently identified
hypermethylated region on the Z
chromosome, with similarities to the X
inactivation center on the mammalian

X chromosome, might play a part in
this process or have a role in avian sex
determination.  In  the  species
(including humans) in which sex is
determined by the presence of the Y or
W chromosome rather than the
diploidy of the X or Z, a Barr body is
the inactive X chromosome in a female
cell, or the inactive Z in a male [3],
rendered inactive in a process called
Lyonization. The Lyon hypothesis
states that in cells with multiple X
chromosomes, all but one is
inactivated during mammalian
embryogenesis [4]. This happens early
in embryonic development at random
in mammals, [5] except in marsupials
and in some extra-embryonic tissues of
some placental mammals, in which the
father's X chromosome is always
deactivated [6]. Barr bodies are named
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after their discoverer, Murray Barr [7].
In men and women with more than one
X chromosome, the number of Barr
bodies visible at interphase is always
one less than the total number of X
chromosomes. For example, men with
a 47, XXY Kkaryotype have a single
Barr body, whereas women with a 47,
XXX karyotype have two Barr bodies.
The Barr body chromosome s
generally considered to be inert, but in
fact a small number of genes remain
active and expressed in some species.
These genes are generally those which
are present on the other sex
chromosome (Y or W) [8]. The
condensed, inactive X-chromosome
found in the nuclei of somatic cells of
most female mammals.
SC was first
detected in blood lymphocytes of
chicken by Al-Janabi et al. [9], since
there was no observations of SC in any
type of leucocytes in chicken but in
other cells like duodenum, jejunum and
liver [10] .Few attempts was made to
attribute the presence of SC in blood
lymphocytes of chicken [11] they use
SC as a useful marker for prediction
production of egg in younger ages. In
cocks researches try to correlate SC
presence in blood lymphocytes with
seminal fluid analysis in these birds
[12]. The present study try to find age
related SC parameters in NH strain of
cocks brought up in lIrag, it would
complete the all previous studies in
order to find a clue for many questions
about SC significance in birds.

Materials and Methods :

Blood smears from 45 phenotypically
normal cocks of NH strain were
studied ranging in age from 8 to 48
weeks. The birds were reared in the
Native chicken Breeding Station / IPA
Agricultural Research Center (Abu-
Gharaib, Baghdad). They were kept in
individual cages with controlled
environment.

The preparation of peripheral blood
smear were studied according to the
method of Coles (13) using Wright's
stain. :
Statistical analysis: Values reported
are means + SEM .All data were
normally distributed and underwent
equal variance testing. Statistical
significance  of  difference  was
determined by SPSS program at 11.5
versions for windows. Average
comparison between the groups was
made using Student's t-test .P<0.05
was considered as statitistically
significant.

Tablel: Sex chromatin percentage in
the lymphocytes of different ages of
NH strain of cocks.

AgeS/Wk SC% DS% SS% D% cs%
. $T08 | 131200 | 007201 | 089:03 | 089203
7 0 0 0
16 369:06 | 181:0.0 | 06000 | 0.68£00 | 0.60:0.0
5 & g 9 8
378:02 | 181:0.0 | 092:01 | 0.13:00 | 092:0.1
2% & & 3 & 3
392609 | 240:02 | 01600 | 0.20:01 | 0.16:0.0
32 9 3 7 2 7
48 365606 | 230:02 | 107400 | 0.14:01 | 014+0.1
% & 7 1 1

Values are Mean + SM
Different letters indicate significance (P<0.05)

Table2: Changes in sex chromatin
dimensions, nuclear area (NA), sex
chromatin area (SCA) and their
ratios R1,R2 (NA/SCA and
SCA/NA)respectively in the blood
lymphocytes of the NH strain of

cocks.
Age/ V.axis H.axis SCA NA R1 R2
wks (my) (my) (my) (my)
1.3420
g | 11320 | 1300 141 | 2a30e | 2388+ | 418a.
13 ' o7 | o091 | 130° 110
6 | 1060 [ M0 00an | araoe | 3340+ | 20042
16° : 17 | 065t | 1420 04t
oa | 20000 | 1201 1 06u | asape | 1802: | 554x2
33 : 660 | 063 | 302 31
o | 18320 | P00 | ag7a1 | 2eoee | 9sas | 1015
40° : 79 | o190 o7 4.01°
o | 1830 | P00 | 2471 | s140e | 1474x | eoms
40° : 240 0.65 1.40° 19°

Values are Mean = SM
Different letters indicate significance (P<0.05)
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Results:

The present study rerecorded that SC
was present in the blood lymphocytes
of the male in chicken species in its
four shapes: DS, SS, TD, and CS.
Table 1 gives the measurements of SC
in different ages (from 8 to 48 wks).
The results showed no significant
difference in the incidence of SC or its
various shapes between ages. The
incidence of DS% increasing with
advance ages but statistically not
significant. Table 2 gives the
measurements of SC in different ages,
the results also showed no significant
difference in all parameters, the only
parameter shows significance (P<0.05)
is the vertical axis in age 8 and 16
weeks as compared with other ages,
also the table showed a non significant
changes at 24, 32 weeks old of the V.
and H. axes, NA and SCA as compared
with other ages group.

Discussion :

It was find that sex chromatin was
present in the nuclei of male blood
lymphocytes of poultry species, this
referred to the pattern of sex
chromosomes in the chicken (1).

Four shapes were detected: DS, TD,
SS, and CS (tablel). Our results found
clearly that SC pattern accompanied
with some physiological characteristics
such as age, as shown in table 1 the
incidence of DS shape record a non
significant increase with advanced
ages, this may be referred to the action
of hormones specially sex hormone
(testosterone), (11) and the SC or its
nuclei may respond differently to extra
cellular environmental factors like sex
hormones (14). Somatic association
and heteropycnotic occur in the tissue
of the mouse which is in some way
dependent on the sex hormones
(Graffian follicle cells and epithelium
of lactating mammary glands). In other
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tissue nuclei of this animal the sex
chromosomes are neither
heteropycnotic nor do they show
somatic association (15).

These observation helped explain
that the interphase nucleus of the
female chicken which IS
hetyerogametic and male nucleus
which is homogametic are contained a
SC like body structure. Study is
continued with many studies on SC in
chicken (male and female) to indicate
the significance of SC incidence and
measurements for the breeders.
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