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Abstract

The incidence of sex chromatin and it's various shapes in polymorph nuclear
leucocytes (PMNL) was investigated in Iragi cows (Sharabi). A total of 72 animals were
included in the study (15 heifers and 57 adult cows, both fertile and those suffering
from reproductive problems). Results indicated, that sex chromatin incidence in Sharabi
heifers (6 month old) was 6.9% distributed in 4 shapes (Drumstick 2.64%, Small club
0.28%, Tear drop 1.42, Sessile nodule 2.57%). In the fertile adult cows (4-6 years old)
the incidence was 8.7% which was significantly (P < 0.05) higher than in heifers,
distributed in 4 shapes: Drumstick 4.1%, small club 0.5, Tear drop 0.9, Sessile nodule
3.2%. The % of Drumstick and sessile nodule was significantly (P < 0.05) higher than
in heifers. Concerning infertile animals the incidence of sex chromatin decreased
significantly (P < 0.05) in animals suffering from abortion, still birth & repeat breeder
than the fertile animals. The distribution of various shapes of sex chromatin also
decreased significantly in all these animals as compared to fertile animals. Key Words:
Sex chromatin, Polymorph nuclear leucocyte, reproductive problems, cows.
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I ntroduction

It has been reported that sex chromatin abnormalities in bovine is associated with
impaired reproductive efficiency (1,2,3,4,5). Moreover, cows suffering from anestrum
showed;absence of sex chromatin (drumstick) in their polymorph nuclear leucocyte (6).
Cows in Iraq (lopl or imported) suffer from severa reproductive problems. In view of
the fact that no study has been reported on the sex chromeatin pattern in cowsin Iraqg, the
present investigation was conducted to study sex chromatin in a local cows, Sharabi, in
both fertile and infertile animals.

M aterial and M ethods

The study was conducted on atotal of 72, Sharabi, (local breed) cows both, heifers
6 months old (15) and adult cows, 4-6 years old, (57). The animals were raised in Al-
Rashidyhia field station for animal production, Moud (IRAQ). They were kept under a
fairly good management and both concentrated & green food were available along with
water ad libitum.

Blood samples were collected from the Juguler vein using hepranized vacutainer
tubes after that, they were centrifuged and the buffy coat was aspirated. Blood smears
were prepared from the aspirated portion, stained with Wright Giemsa stain (7) before
being examined under the microscope using oil immersion. Sex chromatin of different
shapes were counted in 300 polymorph nuclear leucocytes animal, the vertical and
horizontal axis were determined together with their area (SCA) and nuclear area.
Results were analyzed using computerized general linear model.

Results

- Sex chromatin incidence in heifers: It is shown in table 1, that percentage of sex
chromatin occurrence in heifers is 6.9% distributed in 4 shapes . dram stick, small
club, tear drop, and Sessile nodule with the following percentages for various shapes
respectively : 2.64, 0.28, 1.42 and 2.57.

- Sex chromatin incidence in adult cows: Incidence of sex chromatin in adult cows
was. 8.7%. This value is significantly (P<0.05) higher than in heifers (Table 1).
Concerning various shapes of the sex chromatin no significant change was noticed
between heifers and adult animals.

- Sex chromatin dimensions and animal age: Regardless of shape, the vertical &
horizontal axis of the sex chromatin showed no significant difference between
heifers and adult cows studies at different ages (Table 2). Nuclear area (NA),
decreased significantly (P<0.05) at 4 years of age as compared to 5 and 6 years of
age (Table 2). Ratio of NA/SCA revealed a significant (P<0.05) decrease at 0.5 and
4 years of age as compared to all other ages. SCA/NA decreased significantly
(P<0.05) at 5 and 6 years of age as compared to 0.5 and 4 years of age (Table 2).

- Sex chromatin % in adult cows: The % of SC in fertile animals at all ages showed
a significant (P<0.05) increase over infertile animals suffering from abortion, still
birth and repeat breeder (Table 3). A similar trend was also seen when various
shapes of SC was studied. The percentage of SC of drumstick shape and sessile
nodules decreased significantly (P<0.05) in the infertile compared to the fertile
COWS.

- Sex chromatin dimensions in adult cows: No significant difference was seen in
both the vertical and horizontal axis length in fertile as compared to infertile cows
(Table 4). However SCA decreased significantly (P<0.05) in animals having dead
birth in comparison with both fertile and other infertile cows. In animals suffering
from abortion, NA increased significantly (P<0.05) over the fertile animals. The
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ratio of NA/SCA decreased significantly (P<0.05) in animas suffering from
abortion as compared with those having dead birth. The other ratio (SCA/NA)
showed no significant difference neither when fertile animals are compared with the
infertile nor when infertile animals were compared with each other (Table 4)

Table (1) Percentage of sex chromatin in polymorph nuclear leucocytesin Sharabi
cows at different ages

. Sex ‘Lo o o Sessile
Animal age (year) chromatin % Drumstick % | Small club % | Tear drop % nodule %
Heifers (0.5) A 2:64 0.58 112 S

7.45 2.86
A 3.353.66 0.370.3 0871 A
Adult (4,5,6 years) 7.96 3
4 years
Syears ?3 3.2 04 1 2'0%9
6years A.B A
7 3.2 0.4 0.6 28

- Values with different lettersindicate a significant difference (P<0.05)

Table (2) Changesin sex chromatin dimensions, nuclear area (NA) , sex chromatin area
(SCA) and their ratiosin polymor ph leucocytes of Sharabi cows at different ages

. . . . Sex
A”E meilr f‘ge Ver:m'])ax's ;'X?;' (Zrz”ft.a; chromatin a';':ac('ria;) NA/SCA | SCAINA
y J- area(m
o5 A A A A A A
: 135:043 | 1331024 | 1341064 | 30431162 | 24.4213.06 | 4.0710.45
. A A A B B A
1191029 | 1201024 | 1151043 | 26261250 | 2441410 | 4.8210.55
. A A A A A B
127:037 | 1211024 | 1241051 | 31691179 | 29.811371 | 3.0110.48
. A A A A A B
1211028 | 1181027 | 1171053 | 31651262 | 30.751520 | 2.9210.28

- Values carrying different lettersindicate a significant difference (P<0.05)

Table (3) Sex chromatin percentagesin the polymorph nuclear leucocytes of
Sharabi cows both fertile and infertile

i $X i 0, 0, § 0,
Animal state chromatin % Drumstick % | Small club % | Tear drop % |Sessile nodule %
Eertil A A A A A
ertile 8.7 41 0.5 0.9 3.2
B B A A B
fertile: Aborted 6.0 25 0.7 0.8 2.0
nrertile: r
! B B A A B
Deadg';g;e'fef’eat 5.66 233 05 0.93 1.90
B B A A B
5.66 2.35 0.65 0.66 18

Values with different lettersindicate a significant difference (P<0.05).
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Table (4) Changesin the dimensions of sex chromatin in fertile & infertile adult
Sharabi cowsincluding nuclear area (NA) ,sex chromatin area (SCA) and their

ratios
Animal age | Vertical axis| Horizontal Sex Nuclear area
A : chromatin A NA/SCA SCA/NA
(year) (m”™) axis(m n) area (m n) (m ™)
Fertile 1.25?0.35 1.23?0.23 1.26?0.61 30.77812.10 28.5?3?4.18 -A 4311217
Aborted A A A A B A
1.11+(>.27 | 1.1810.33 | .1.0610.35 | 36.001180 | 25.1514.54 | 3.11K).55
Dead birth A A B A A A
1121024 | 1.1310.32 | 1.0010.34 | 32.9212.33 | 32.9214.69 | 3.1510.29
Repeat A A A AB AB A
br eeder 1.2010.38 | 1.2510.24 | 1.201055 | 32.4211.72 | 28.5613.59 | 4.1310.91

Values with different lettersindicate a significant difference (P<0.05)

Discussion

The significant increase in the incidence of sex chromatin in polymorph nuclear
leucocytes with the advancement of age (from 0.5-4 year) agrees with that reported in
the literature. It has been found that there is a steady increase in bovine sex chromatin
with advancement of age (8,4). A similar observation has been reported in the sheep and
goat (9,10). The reason behind the significant

decrease seen in nuclear area (NA) in cows 4 years old in comparison with
subsequent ages is not known, however, it has been reported that cells having smaller
nuclel tend to have a higher incidence of sex chromatin (11,12), a trend similar to what
we have obtained in our study (Table 2). This change in nuclear area could have
influenced both NA/SCA ratio (decreased significantly) and SCA/NA ratio (increased
significantly) as compared to subsequent age (Table 2).

The significant decrease in sex chromatin % in infertile cows agreed with the result
of other worker concerning other breeds of cows (12,13). A similar trend has also been
reported in sheep & goats (10). It has been suggested that female animals suffering from
certain reproductive problems have a delayed DNA synthesis from the inactivated
chromosomes (12,14). More over, it has been reported that abnormal hormonal levels
associated with certain reproductive problems may influence sex chromatin percentage
and dimensions.

The significant decrease in drumstick % observed in infertile cows may be the main
cause of the significant decrease in the total % of sex chromatin of these animals.

The Changes seen in nuclear area (NA) and NA/SCA ratio in infertile cows may be
attributed to changes in sex chromatin %, which seem to have a negative relationship
with nuclear area.

It was concluded from the study that the SC play arole in reproductive process and
indicate the need for further studies to clarify changes in sex chromatin under various
hormonal levels or in different reproductive pathological conditions.

Acknowledgment
We acknowledge the help provided by the animal production field station, Moud,
IRAQ (Ministry of Agriculture) for facilitating the performance of this research in the
station.

113



References

1. Bhatia, S. K. & Shanker, V. (1982a). Practical application of sex chromatin studies
in the investigation of disturbed fertility in female cattle. Proceedings
second world congress on genetics Applied to livestock Production. Madrid,
Spain, 5 (3): 483 — 488.

2. Bhatia, S. K. & Shanker, V. (1982h). Cytogenetic survey pertaining to sex chromatin
anomalies in female cattle. 5th European Colloquium on Cytogenetics of
Domestic animals. Milano - Gargnano, Italy, 1982, Vet. Rec., H2 (9): 230.

3. Bhatia, S. K. & Shanker, V. (1982c). Practica application of sex chromatin
technique in the investigation of free martinism in cattle, 2nd Annual
General Conference / Symposium on Anima Genetics and breeding, Hissar,
India.

4. Shanker, V. & Bhatia, S. K. (1983b). Sex chromatin as predictor for Genetic merit.
World Rev. of Anim. Prod., U (1): 33-38.

5. Bhatia, S. K. & Shanker, V. (1983d). Sex chromatin as a useful tool for detection of
free martinism in bovine twins. Ind. J. Anim. Repr., 3 (1): 101.

6. Bhatia, S. K. & Shanker, V. (1986). Sex chromatin investigations in an anoestrus
cow with normal (60,XX) chromosomal complement. Ind. J. Anim. Sci.,56
(1): 133-157.

7. Coles, E. H. (1980). Veterinary Clinical Pathology. 3® ed., W. B. Saunders
Company-Philadelphia

8. Kumaran, J. D. & lya, K. K. (1965). Sex chromeatin in bovine. Ind. Vet. J.,42: 377-
379.

9. Bhatia, S. K. & Shanker, V. (1978). Foetal sex prediction during early pregnancy in
cattle-prospects. Ind. Dairyman., 30 (12): 893-899.

10.Zacko, R. B. (1997). Sex chromatin in awass ewes and Iragi goats, M. Sc.thcsis,
Baghdad university, Irag.

11.Levij, I. S. & Carcl, R. (1968). Variation in the Incidence of sex chromatine-a
reappraisal. Acta. Cyto.,12 (5): 352-356.

12.Issa, M.; Blank, C. F. & Athcrton, C. W. (1969). The Temporal appearance of sex
chromatin and the late replicating X-chromosome in blastocyst of domestic
rabbit. Cytogenetics, 8: 219-237.

13.Gusstavssan, |.; Switonski, L.; Lannuzzi, L. & Larrson, K. (1989). Banding studies
Synaptoncma complex analysis of an X-autosome trandocation in the
domestic Pig. Cytogen. Cell Gen., 50: 188-194.

14.Prusinowska, 1. & Maria, S. (1979). Cytogenetic studies in cows with disturbed
fertility. Gent. Polonica., 20(2): 241-246.

114



