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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 chicken 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. 

 
Key words: sex chromtin, Barr body, birds, blood lymphocyte  

 

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 karyotype have a single 

Barr body, whereas women with a 47, 

XXX karyotype have two Barr bodies. 

The Barr body chromosome is 

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 Iraq, 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.   

Table1: Sex chromatin percentage in 

the lymphocytes of different ages of 

NH strain of cocks. 
CS% TD% SS% DS% SC% 

Age/wk

s 

0.89±0.3
a0 

0.89±0.3
a0 

0.07±0.1
a0 

1.31±0.0
a7 

3.17±0.8
a9 

 

8 

0.60±0.0
a8 

0.68±0.0
a9 

0.60±0.0
a8 

1.81±0.0
a6 

3.69±0.6
a5 

16 

 

0.92±0.1
a3 

0.13±0.0
a4 

0.92±0.1
a3 

1.81±0.0
a6 

3.78±0.2
a4 

 

24 

0.16±0.0
a7 

0.20±0.1
a2 

0.16±0.0
a7 

2.40±0.2
a3 

3.92±0.9
a9 

 

32 

0.14±0.1
a1 

0.14±0.1
a1 

1.07±0.0
a7 

2.30±0.2
a4 

0.63.65±
a2 

48 

 

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. 
R2 R1 

NA 

(mµ) 

SCA 

(mµ) 

H.axis 

(mµ) 

V.axis 

(mµ) 

Age/

wks 

4.18±1.
a11 

23.88±
a1.30 

34.39±
a0.91 

1.44±1
a.97 

1.34±0
a.20 

 

1.13±0
a.13 8 

2.99±2.
a04 

33.40±
a1.42 

31.40±
a0.65 

0.94±1
a.17 

1.13±0
a.15 

 

1.06±0
b.16 16 

5.54±2.
a31 

18.02±
a3.02 

35.32±
a0.63 

1.96±1
a.66 

1.25±0
a.36 

 

2.00±0
a.33 24 

10.15±
a4.01 

9.84±1.
a97 

28.26±
a0.19 

2.87±1
a.79 

2.00±0
a.09 

 

1.83±0
a.40 32 

6.91±1.
a19 

14.74±
a1.40 

31.40±

0.65 

2.17±1
a.24 

1.50±0
a.19 

 

1.83±0
a.40 48 

 

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 (table1). 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 

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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في الديكة الصبغين الجنسي في سلالة النيوهمشاير  

 

 * مها خالد عبد الكريم
 

 وعلاج العقم/جامعة النهرينمعهد أبحاث الأجنة  *

 

 

 الخلاصة:
الذي فقد فعاليته فيي نيواا الريول البينيي لا لاييا الجسي ية  Xيعرف الصبغين الجنسي بأنه احد كروموسومي        

 في إناث الابائن ويظهر كبروز متغاير الصبغين ملاصق لغشاء نواا ال اية . 

أسيبو(,   41و8ج مين سيلالة النيوش شياير ع أع يال صيغيرا  است دمت في الدلاسة أع ال م تافة من الدجا       

أسبو( ,. ت ت دلاسة صفات الصبغين الجنسيي وأكيلاله  18و44أسبو(, وع ر الباوغ الجنسي   41ع ر الن و  

ال  تافة ع عصا الربال  بروز بدون ساق  دمعة العين والشلل الهراوي .تيم العويول عايذ شيذش الأكيلال فيي  لاييا 

ذكر من السلالة. ت ت دلاسة قياسات وأبعاد الصبغين الجنسي أيضا والتي تتض نع  14ء الا فاوية من الدم البيضا

 أبعاد الصبغين الجنسي الع ودي والأفقي  مساحة الصبغين الجنسي ومساحة النواا الحاوية عايه والنسبة بينه ا.

أظهرت نتائج الدلاسة وجود الصبغين الجنسي في انويه  لاييا اليدم الا فاويية فيي ذكيول اليدجاج وفيي ج يي         

الأع ال بنسب متفاوتة. سجات الدلاسة عدم وجود أش يية معنويية فيي النسيبة  ال  ويية لاصيبغين الجنسيي وأكيلاله 

, فيي ع ير P<0.05الع يودي سيجل ان فا يا معنوييا   ال  تافة أو أبعادش ال  تافة بين م تاف الأع ال  فقط البعد

أسبوعا مقالنة م  بقية الأع ال أيضا سجل التفاعا غير معنوي في نسيبة تواجيد كيلل عصيا الربيال مي  تقيدم  41

الع ر وشذا يشير انيه مين  يلال فحيي بسييط وسيهل وغيير ملايف يسياعد عايذ تحدييد بعيس ال يوا  الفسياجية 

 لأ رى.ال ه ة في الدجاج والابائن ا

 

 

 

 

 


