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side monophosphates (AMP and GMP). Consequently, for 
form B the activity measured with UMP as phosphate 
donor (Vun~_) was little different to that measured with 
AMP (Vain f .  Therefore, the ratio Vump/Vam p was in this 
case very Iow (1.35), whereas it reached a much higher 
value for form A (65.9). 
It appears however that form A represents a very active and 
aggregate state Of nucleoside phosphotransferase, whereas 
the form B corresponds to a disaggregate and much less 

active state. Therefore the value of the ratio Vump/Vam p may 
provide information on the state of aggregation of the 
enzyme. Thus low values of this ratio seem to indicate a 
clear preponderance of the disaggregate form B. 
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Summary. The effects of time and various doses of testosterone on the responsiveness of lactate dehydrogenase of pituitary 
of 7-, 38- and 78-week-old rats were studied. The activity of the enzyme increases in 78-week-old rats. Castration decreases 
the enzyme activity at all ages. Maximum increase in the enzyme activity is seen with 50 and 100 lag of testosterone 4 h 
after administration of hormone to castrated rats. No further time and dose-dependent effect is observed. The magnitude 
of increase for the enzyme is higher at the age of 38 weeks and decreases in 78-week-old rats. 

Alterations in qualitative and quantiative nature of en- 
zymes may be one of the factors contributing to the process 
of senescence 2-5. The changes in the levels of enzymes can 
be modulated by the factors like hormones. Age-dependent 
modulation of certain enzymes of the rat have been report- 
ed 6-8. The ability to stimulate an adaptive change in the 
activity of a large number of enzymes is dependent on dose 
of stimulant, duration of treatment, tissue and age of the 
animal 9. Everitt m proposed that the process of aging is 
regulated by hypothalamic-pituitary-peripheral endocrine 
axis. We report here the time, dose as well as age-depen- 
dent changes in the responsiveness of the enzyme, lactate 
dehydrogenase (LDH; E.C. 1.1.1.27) of pituitary to testos- 
terone. This enzyme catalyses the reversible reaction of 
pyruvate and lactate of glycolytic pathway. 
Materials and methods. Wistar strain albino rats were 
maintained under standard laboratory conditions; 7-, 38- 
and 78-week-old male rats were used. The rats of each age 
were divided into 6 sets each with 30-36 rats. 1st set served 
as normal rats. The remaining 5 sets of each age were 

castrated bilaterally under ether anaesthesia. They were 
kept for 21 days. On the 22nd day, the rats of 2nd set were 
administered with vehicle solution. This group served as 
control to the hormone-treated rats. The rats of 3, 4, 5 and 6 
sets were given i.p. with 10, 50, 100 and 200 lag testos- 
terone/100 g b.wt respectively at 16.00 h. The hormone was 
dissolved in 10% ethanol-normal saline solution. The rats of 
each set were killed by cervical dislocation at 4, 8, 16 and 
24 h after administration of the hormone; 5-6 rats were 
sacrificed from each set at the time mentioned above. 
The pituitary was taken out and 2% homogenate was 
prepared with 0.1 M phosphate buffer, pH 7.4 in a cold 
room. The homogenate was centrifuged for 30 rain at 
14,000x g at 0~ The supernatant was used for spectro- 
photometric assay of LDH H. The enzyme activity was 
expressed as units/mg protein (specific activity) after deter- 
mining the protein content in the supernatant 12. 
The assay mixtures of normal and castrated rats were 
incubated with testosterone (10 -7 M, 10 -6 M, 10 -5 M) to find 
out whether the effects of this hormone administration on 
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Time, dose and age-dependent response of LDH 
of pituitary to testosterone. A normal rats; B 
castrated rats (C); C C+testosterone 10 gg; 
D C+testosterone 50 Ixg; E C+testosterone 
100 gg; F C + testosterone 200 gg. Bars indicate 
SD. 
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enzyme were due to direct action of  the hormone  on the 
enzyme or not. 
Results and discussion. The activity of  L D H  is lower in the 
pituitary of  38-week-old rat than in the 7-week, and in- 
creases in 78-week-old rats (figure). Such type o f  increase 
in the L D H  activity has also been found in the kidney, 
liver and lung of  male mouse 13'14. Castration decreases the 
enzyme activity of  pituitary at all ages, t he r eby  indicating 
that androgens may be one of  the factors that regulate the 
enzyme in this gland. Testosterone increases the enzyme 
activity in the pituitary of  castrated rats of  all 3 ages. Our 
studies on t ime-dependent  response of  L D H  of  pituitary to 
the hormone reveals that maximum response is 4 h after 
administration of  hormone.  The hormone treatment for 8, 
16 and 24 h has no significant effect as compared to that of  
4 h. Studies of  Stifel et al. 15 on dose and time response of  
rat je junal  glycolytic enzymes, phosphofructokinase, pyru- 
vate kinase and fruxtose diphosphatase, to oral sex hor- 
mones indicate that changes in the enzyme activities occur 
from 4 h after following intubation with hormone,  and 
reach a max imum at 16 h. In our studies, however, the 
maximum response is seen 4 h after administrat ion of  
hormone. The discrepancy between our and Stifel et al. 15 
findings may be due to difference in the mode  of  adminis- 
tration of  hormone.  Also, pituitary may be one of  the 
sensitive tissues to sex hormones.  The max imum effects on 
the activity of  L D H  are observed with 50 and 100 ~tg of  
testosterone, and thereafter no significant dose-dependent  
effect is observed. The finding is in agreement  with that of  
Stifel et al. ~5, who have observed that, in rat je junam,  the 
activities o f  phosphofructokinase,  pyruvate kinase and fruc- 
tose diphosphatase show significant adaptive changes with 
various doses of  testosterone ranging from 1 to 100 txg. The 
max imum effect was observed with 50 ~tg of  testosterone. 
As far as age is concerned, the magnitude o f  increase in 
enzyme activity is higher in 38- and 7-week-old rats. 
However,  the 100 ktg testosterone causes about  2fold in- 
crease in the enzyme activity than that of  50 ~tg in castrated 
38-week-old rats. But in 7-weeks-old rats, both doses of  the 
hormone have almost the same effect. This shows that the 
response of  the enzyme to hormone increases in 38-week- 
old rats. Such type of  higher induction of  enzyme has also 
been reported for soluble alanine aminotransferase of  the 
liver of  rat 16. However,  the magnitude of  response of  L D H  

to hormone  decreases considerably in 78-week-old rats. 
Such an age-dependent  impai rment  in the magnitude o f  
induction of  cytoplasmic malate  dehydrogenase 17, orni- 
thine aminotransferase and glucose 6-phosphatase of  the 
liver 8, thymidine kinase and deoxythymidylate  synthetase 
of  salivary gland 18 and pyruvate kinase of  cerebral hemi- 
sphere 19 has also been  reported in the rat. Our  in vitro 
studies on the effects of  various doses of  testosterone on 
L D H  do not reveal any significant changes in the activity o f  
enzyme of  normal  and castrated rats. It is, therefore, not  
necessary to give data. Thus it is seen that the response o f  
this enzyme in this gland is dose and age-dependent.  
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Summary. The occurrence of  a stable and transmissible dicentric chromosome with 2 terminal  centromeres has been 
reported in the ascites form of  mouse sarcoma 180 cells which is chromosomal ly  hypotetraploid.  The number  of  such 
dicentrics is 2 i n  all endoreduplicated cells. The probable mode of  anaphase separation of  the dicentric has been discussed. 

A great deal of  verbiage has been spent on the problem of  
the stability of  dicentric chromosomes in the karyotypes of  
plants and animals. It has been suggested by most of  the 
pioneer investigators that dicentric chromosomes are usual- 
ly unstable, since theoretically there are 2 different cen- 
tromeres on the same chromatid that migrate to opposite 
poles during cell division instituting a bridge-breakage- 
fusion cycle ~. This suggestion is quite consistent with the 
observed mode and behaviour  of  artificially induced dicen- 
tric chromosomes because in all known cases such dicen- 
trics were found unstable. On the contrary, evidences are 
now accumulating on the spontaneous occurrence and 

successful transmission of  dicentric chromosomes in natural 
populations as well as in different tissue culture lines 3-9. 
These findings are now casting doubt  on the concept of  
dicentric chromosome instability in natural populations.  
The present communica t ion  is a report on the occurrence of  
a stable dicentric chromosome with 2 distinct terminal C- 
positive heterochromatic  zones in the ascites cells of  mouse 
sarcoma 180 (MS-180). 
Chromosomes from the ascitic fluid of  MS-180 were pre- 
pared after 96 h of  transplantation by following colchicine- 
saline citrate acetic-alcohol-flame drying techni.que l~ C- 
banding was per formed by slight modificat ion of  the 


