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A portion of the observed variation in SCE frequencies 
among primates might be the result of inherent differences 
in BrdUrd incorporation. Stetka and Carrano 12 found that 
the BrdUrd/base pair ratio correlated well with SCE fre- 
quency. The incorporation of BrdUrd is not linearly pro- 
portional to the molarity of BrdUrd in the culture medium, 
while the BrdUrd induced SCE frequencies are linearly 
proportional to the percentage substitution of BrdUrd for 
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dThd 13. It appears that BrdUrd competes with dThd for in- 
corporation into DNA and that this competition determines 
the frequency of BrdUrd induced SCE. That mutagenicity 
of BrdUrd is not determined by the amount of the analog 
incorporated into DNA 14 might not be a valid factor for ex- 
plaining interspecies differences in BrdUrd induced SCE 
since increased SCE frequency is not necessarily equivalent 
to increased mutagenicity 15' i6. 
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samples. 
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Red blood cell glutathione peroxidase in simple trisomy 21 and translocation 21/221 
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Summary. Red blood cell glutathione peroxidase activity was increased by about 50% in all Down's syndrome patients 
studied. It was slightly lower in translocation as compared with simple trisomy 21 but much higher with respect to controls. 

Since the connection between trisomy 21 and Down's syn- 
drome phenotype was postulated 4, numerous studies inves- 
tigating enzyme activities in trisomy 21 have been carried 
out 5-9. The most important recent discoveries in this field 
include the gene dosage effect ~~ and localization of genes 
responsible for the Ehenotype of Down's syndrome and 

11r2 SOD-1 production ' . However, activities of enzymes, be- 
ing conditioned by many factors, seldom confirm theoreti- 
cal predictions directly 13' 14 
Inter alia, reports concerning the glutathione peroxidase 
(GSH-Px) activity are not consistent, some authors report- 
lng" its" mcreased" activity in Down's. syndr~ and others 
finding no statistically significant increase . In this report 
we give evidence for a statistically significant elevation of 
the GSH-Px level in erythrocytes of Down's syndrome 
patients. 
Material and methods. 21 patients with Down's syndrome 
(19 with trisomy 21 and 2 with unbalanced translocation 
21/22) were studied. Their karyotypes, determined accord- 
ing to Moorhead et al. 17, are shown in table 2. GSH-Px ac- 
tivity was estimated by the method of Beutler 18 in hemoly- 
sates prepared from heparinized blood. All absorbance 
measurements were performed using a Unicam SP 800 
spectrophotometer (accuracy of 0.001). 
Results and discussion. Data presented in tables 1 and 2 
show an increase of about 50% in GSH-Px activity in 
patients with trisomy 21 as compared to controls. The dif- 
ference is statistically significant (p < 0.01 using Student's t- 
test). Since in our previous work t9 we found a different 
behavior of SOD-1 activity in erythrocytes of patients with 
trisomy 21 and with unbalanced translocations 2'1/14 and 

21/22, it seemed worthwhile to compare the GSH-Px activ, 
ity i n Down's syndrome due to translocation 21/22 with the 
activity in standard trisomy 21. Activity of the enzyme in 
erythrocytes of translocation patients was also increased but 
was slightly lower than in trisomy 21 (table 2). The low 
number of cases with translocation precludes detailed sta- 
tistical analysis but the data obtained suggest some position 
effect. 

Table 1. GSH-Px activity in erythrocytes of control subjects (units 
per g of hemoglobin) 

No. Sex Activity 

1 M 33.85 
2 M 32.46 
3 M 33.15 
4 M 31.90 
5 M 35.03 
6 M 33.64 
7 M 31.89 
8 F 35.40 
9 F 34.23 

10 F 33.80 
11 F 34.23 
12 F 33.45 
13 F 32.75 
14 F 33.84 
15 F 32.50 

Mean 33.45 
SD 0.39 
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The observed increase of  GSH-Px  activity in erythrocytes 
of  Down's  syndrome patients could be due to various 
causes. The simplest explanation would be to ascribe it to a 
gene dosage effect due to the linkage of  the locus for GSH-  
Px to chromosome 21. However,  enzymes known not to be 
linked to this chromosome were also reported to be elevat- 
ed in the erythrocytes of  Down's  syndrome patients 5-9'~s'2~ 
suggesting a more complex basis for this phenomenon.  In 
any case, the elevated activity of  GSH-Px,  a protective, 

Table 2. GSH-Px activity in erythrocytes of patients with Down's 
syndrome (units per g hemoglobin) 

No. Sex Karyotype Activity 5 

1 M 47, XY, + G 53.45 6 
2 M 47, XY, + G  51.15 7 
3 M 47, XY, + G 49.06 8 
4 M 47, XY, + G 57.30 
5 M 47, XY, + G 50.90 9 
6 M 47, XY, + G  55.12 
7 M 47, XY, + G 53.45 10 
8 M 47, XY, + G 48.95 
9 M 47, XY, + G 53.27 11 

10 M 47, XY, + G 50.38 
Mean 52.30 12 
SD 0.85 

11 F 47, XX, + G 52.06 13 
12 F 47, XX, + G 56.20 
13 F 47, XX, + G 51.36 14 
14 F 47, XX, + G 52.80 
15 F 47, XX, + G 47.38 15 
16 F 47, XX, + G 53.26 
17 F 47, XX, + G  53.27 16 
18 F 47, XX, + G  52.93 
19 F 47, XX, + G 56.90 17 

Mean 52.88 
SD 0.91 18 

20 F 46, XX, - 22, + t/21 q 22 q/ 
mat 49.20 19 

21 M 46,XY, - 22, + t/21 q22q/ 
mat 46.33 20 

H202-removing enzyme, may be of  importance for the 
physiology of  the Down's  syndrome erythrocyte, which is 
subjected to increased generation of  H20 2 due to the in- 
creased activity o f  superoxide dismutase19. 
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Induction of triploids in Rhodeus ocellatus ocellatus by cold shock treatment of fertilized eggs 
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Summary. Triptoids were induced by cold shock in fertilized eggs of  Rhodeus ocellatus ocellatus. The max imum percentage 
(95%) of  triploidy was obtained from eggs treated at 5 min after fertilization. The triploids grew normally to adult size, 
and they were all sterile males. 

Few studies have been reported on artificial polyploidy in 
fish, so the existing knowledge of  the characteristics and 
techniques of  production concerning polyploidy are not 
very useful in the practical breeding of  fish. However,  the 
morphological  and physiological changes induced in fish 
by gene duplication could be useful for the improvement  
of  fish breeding; such changes have recently proved to be 
helpful in plants. Treatment  by low or high tempera- 
tures e-5, X-rays 6 and chemicals 7 has been used to induce 
polyploidy in fish. The present paper deals with the 
necessary conditions of  low temperature to induce triploid 
fish, their fertility and sex ratio. 
For  the subject fish, the rose bitterling, Rhodeus ocellatus 
ocellatus was chosen for this experiment because this 

acheilognathine fish has no chromosomal  polymorphisms 
within the same species or among the different tissues in 
the body of  one fish 8. Also, it grows into an adult within 
1 year under the climatic conditions prevailing in Japan. 
The parent fishes for the spawning of  eggs were obtained 
from the lower stream of the Yodo River  (Akagawa-cho, 
Osaka Prefecture), and raised in laboratory aquaria until 
the eggs matured. The eggs were obtained from several 
fully mature females using the stripping method.  A suf- 
ficient number  of  eggs were immediate ly  inseminated 
by sperm which was obtained from several males. 
For  the cold shock treatment, the eggs were exposed 
d~rectly to cold water which was maintained a t  a tempera- 
ture of  0-0.2 ~ for 1 h beginning within 1 min after 


