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Table 1. Calves with congenital defects and chromosome examination

No. Breed**  Sex Age B.W. Parity Defects Chromosome
days kg
1 JB female 21 - 4 Internal hydrocephalus, Arthrogryposis 60X X
2 JB male 1 30 4 Arthrogryposis 60XY !
3 JB female 15 32 3 Suppurative encephalitis 60XX
4 JB male 2 15 4 Arthrogryposis 60XY L
5 JB female 59 25 1 Weak calf 60X X l
6 Hol female 10 28 1 Cleft palate 60XX
7 JB female 1 15 6 Arthrogryposis 60XX
8 Hol male 1 46 2 Hydranencephaly 60XY
9 JB male 172 80 3 Weak calf 60XY
10 JB female 8 34 12 Hydranencephaly 60X X
11 JB female 1 21 5 Dermoid 60XX !
12 JB female 1 23 3 Hydranencephaly, Cerebellar aplasia 60X X '
13 JB female 5 18 4 Internal hydrocephalus, Cerebellar hypoplasia 60XX
14 Hol male 54 50 1 Amelia of left hind limb 60XY ﬁ
15 JB male 0 20 5 Brachygnathia inferior case 1*?
16 JB female 0 27 7 Cleft palate, Arthrogryposis 60XX
17 JB female 3 22 3 Arthrogryposis 60XX
18 JB male 104 51 4 Weak calf 60XY A
19 JB male 28 24 12 Prognathia inferior case 2*2 '
20 JB female 2 14 2 Internal hydrocephalus 60X X E
21 Hol male 0 24 4 Atresia ani, Tetralogy of Fallot 60XY
22 JB male 2 28 4 Atresia ani 60XY
23 Hol female 9 46 4 Single freemartin case 3*?

*'JB: Japanese black beef cattle, Hol : Holstein cattle

*2Chromosome abnormality (they are explained in Table 2)
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Fig. 1. Case 1; Brachygnathia inferior.
Lower jaw is 4cm shorter than upper jaw
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Table 2. Defective calves with chromosome abnormality

Case 1: Brachygnathism

No. of chromosomes =58 59 60 61 62< Total
No. of cells 6 14 32 1 2 55
% 10.9 25.9 58.2 1.8 3.6 100
Case 2: Prognathism
No. of chromosomes 57 58 59 60 61 4n Total
No. of cells 2 2 3 5 45 3 60
% 3.3 3.3 5.0 8.4 75.0 5.0 100
Case 3: Single freemartin
No. of chromosomes 60XY 60XX 69XY 90XXY Total
No. of cells 8 29 1 2 40
% 20.0 72.5 2.5 5.0 100
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Fig.2. Case 2; Prognathia inferior.
Lower jaw is 8mm longer than upper jaw
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Fig. 3. Case 3; Single freemartin.

Vulval opening is only lcm and vaginal length is

about 1cm.
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Table 3. Clinical and cytological examination of heterosexual twin calves

Vaginal No, of cells

length ————— 9 of
Twin No.  Breed External genital organs cm 60XX 60XY 60XX Diagnosis
1 female Hol normal 10 100 0 100 normal female
male normal 0 100 0 normal male
2 female Hol hypertrophic clitoris, long hair 7 58 42 58 freemartin
male normal 40 60 40 chimera male
3 female Hol normal 11 10 13 57 freemartin
male normal nt nt —  chimera male
4 female Hol normal 4.5 20 6 77 freemartin
male normal 14 4 70  chimera male
5 female JB hypertrophic clitoris, long hair 4.5 65 35 65 freemartin
male normal 69 31 69 chimera male
6 female Hol hypertrophic clitoris, long hair 5 25 10 71 freemartin
male normal 34 10 77  chimera male
7 female JB small vulva 11 100 0 100 normal female
male normal 0 100 0 normal male
8 female JB normal 12 100 0 100 normal female
male normal 0 100 0 normal male
9 female Hol small vulva, hypertrophic clitoris 4 51 5 91 freemartin
male normal 3 10 23  chimera male
10 female Hol normal 7 nt nt —  freemartin
male normal 4 12 25 chimera male
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Fig. 4. Vaginal length and 60X X cell ratio in female calves
of heterosexual twins.
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Summary

Cytological examinations were executed on the 23 calves with congenital defects as well as on the
10 pairs of the heterosexual twin calves.

The above mentioned congenital defects were sorted out as in the following: arthrogryposis,
hydranencephaly, internal hydrocephalus, cerebellar hypoplasia, cleft palate, dermoid, atresia ani,
Fallot-tetralogy, left hind limb-amelia, weak ones and so on. The karyotypes of these 20 calves with
congenital defects showed either 60XX or 6XY cells, being normal cytologically. As shown in the
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following, chromosome abnormalities were detected in 3 calves.

Case 1 was occassioned in a male Japanese black beef breed calf showing severe brachygnathism,
in other organs no defects were detected morphologically. Cytologically this was fixed to be a
chromosome mosaic of 60XY/59XY, which was somewhat different from trisomy reported in several
brachygnatia calves.

Case 2 was ocassioned in a male Japanese black beef calf showing slight prognathism, in other
organs no defects were detected morphologically. Cytologically this was fixed to be a sort of autosomal
trisomy. This calf was delivered by a dam of 15 years old at her 12th parturition. Accordingly, the cause
of this trisomy was reasonably assumed to have been induced by a chromosomal dysseparation of
oocytes brought forth by ovarian senescence.

Case 3 was occassioned in a female Holstein calf with small vulva as well as with quite shortened
prove-insertion, counting only 1 cm, respectively. By the pathological examinations vaginal stricture,
vaginal cyst and ovarian hypoplasia were detected too. And this was fixed to be a single freemartin.

Through the examinations of 10 pairs of the heterosexual twin calves, the external genital ogans
were recognized to be quite normal in all the male calves. In case of the female ones, five were fixed
to be normal ; either small vulva, hypertrophic clitoris or long vulval hair were observed in case of the
other five calves. Distribution-range of vaginal-length was fixed to be within 4~12 cm and in its shape
it was not always correlated with the external organs.

Cytologically, 3 pairs were fixed to be of the normal karyotype, being quite normal both as females
and as males, respectively. The other 7 pairs showed chromosomal chimerism in the female and the
male calves, and were fixed to be freemartins and chimera males, respectively. The distribution of the
ratio of 60XX cells was ranged from 23% to 91%, the respective pairs showing almost the same ratio.
No correlationship was noted between the vaginal-lengh and the ratio of 60XX cells.
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