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and at equilibrium at pH 7.0; the ratio of citrate: cisaconitate: 
isocitrate becomes 90:4:6. Thus, for the active catabolism of 
citrate, a very high level of isocitrate dehydrogenase is required 

�9 to remove the substrate isocitrate which may otherwise be con- 
verted to citrate by the reversible aconitase reaction. If the ac- 
tivity of isocitrate dehydrogenase decreases, citrate wil accu- 
mulate. When citrate is present in higher amounts in mito- 
chondria, it may come out in the cytosol and be degraded to 
acetyl CoaA and oxaloacetate, thus providing acetyl CoA for 
lipid and carotenogenesis. A low isocitrate dehydrogenase ac- 
tivity of mitochondria from light-grown culture may thus play 
a significant role in increasing the lipid and carotenoids in 
light-grown cultures. 
Isocitrate lyase activity was found to be lower in light as com- 
pared to dark-grown culture, suggesting that the glyoxylate by- 
pass may be operating at higher rate in the dark as compared 
to the light. If  this is the case, under these circumstances, acetyl 
CoA may be channeled to the glyoxylate bypass and hence 
may be less available for lipid and carotenogenesis in a dark- 
grown culture. These are some of the factors which may be 
playing an important role in light-mediated lipid synthesis and 
carotenogenesis in N. crassa. 

The significant role of proteases in cellular regulation is well 
documented 21,22. We have also observed significant changes in 
the intracellular acidic, neutral and alkaline proteases in light 
and dark grown N. crassa. The activities of all these proteases 
were found to be much higher in light-grown cultures (table 1). 
Govind et al. have earlier suggested a role of protease in in- 
creasing the levels of carotenoids in Blakeslea trispora 23. 
Whether proteases control carotenogenesis in N. crassa is not 
known at present, though the possibility cannot be ruled out. 
Proteases may also contribute to the turnover rates of  number 
of enzymes. It is not easy to .correlate enzyme activities and the 
levels of proteases. Further, it is difficult to assume the se- 
quence of events leading to light-mediated control mechanisms 
in the expression of various enzyme activities. However, at- 
tempts have not been made in the present studies to under- 
stand the light-mediated control mechanisms in enzyme activi- 
ties or increases in lipid or carotenogenesis. The present in- 
vestigation demonstrates the significant changes in the activity 
of a number of enzymes of carbohydrate metabolism which are 
considerably influenced when N. crassa is grown in light rather 
than in the dark. 
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The kinetics of proliferation in the adrenal cortex has already 
been the subject of numerous investigations 1-7. In female 
animals it has been observed that there is a fluctuation in the 
number of DNA-synthesizing cells related to the oestrous cy- 
cle 7. The aim of this study was to investigate the kinetics of 
proliferation in the adrenal cortex of castrated female rats 
which received ovarian hormone. 
Material and methods, The investigation was performed in 88 
female rats of the Chbb: T H O M  (SPF) strain. Ovariectomy 
was performed under Sodium Evipan (1 ml/kg b.wt) anesthesia 

in all animals when they were 60 days old. Five oestradiol 
(Ovocyclin = Depotoestradiol, Ciba, Basle) treated animals 
and 3 control animals treated with saline were investigated at 
each point in time as indicated in figure 1. Exactly 4 weeks 
after ovariectomy the animals in the treated group received a 
single i.m. injection of 2.5 mcg/g b.wt oestradiol. 
The animals in the control group were given 0.3 ml of a phy- 
siological saline solution. 1 h before sacrifice the animals re- 
ceived a single i.v. injection of 1 p.Ci/g b.wt of 3H-thymidine. 
Immediately following sacrifice the uteri and adrenal glands 
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were removed and their wet weight determined. The adrenal 
glands were fixed in Bouin's solution for 24 h. Subsequently 
they were embedded in methacrylate. The histological sections 
which were then prepared were 4 I.tm thick and were stripped 
with A R  10 Kodak film. The exposure lasted 30 days. For  the 
analysis of the histoautoradiograms 3000 cells were randomly 
selected from each of the 3 cortical zones (z. glomerulosa, z. fa- 
sciculata, z. reticularis) from both  adrenal glands. The 3H-thy- 
midine labelled cell nuclei and mitoses were identified. The re- 
suits obtained formed the basis for the calculation of the 3H- 
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Figure 1. Time dependent increase in uterine weight; A, control group; 
B, oestradiol group. 
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Figure 2. DNA-synthesis in the cells of the zona glomerulosa of the 
adrenal gland of female rats after ovariectomy and application of oe- 
stradiol; A, control group; B, oestradiol group 
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index (number of labelled nuclei per 1000 nuclei) and the 
mitotic rate (number of  mitoses per 1000 nuclei). 
Results. The effect of oestradiol administered to a castrated 
female rat  can be seen from the state of  the uterus 8-m. Like 
these authors we observed a continuous increase in the weight 
of the uterus (fig. 1). After 14 h the weight of the uteri in the 
treated group was significantly greater than that  of the control 
group. This increase had not  yet reached a maximum by the 
time scheduled for ending the investigation, namely 122 h. In 
contrast, the ovarian hormone had no influence whatsoever on 
the weight of the adrenal glands. 
In this study the action of oestradiol lasted between 3 and 
122 h. Particular at tention was given to the investigation of the 
kinetics of proliferation in the zones of the adrenal cortex fol- 
lowing ovariectomy and a single administrat ion of ovarian 
hormone in relation to time. An unequivocal result was ob- 
served only in the zona glomerulosa. About  14 h after the ad- 
ministration of oestradiol an increase in the D N A  synthesizing 
cells began to take place in this zone and this reached a maxi- 
mum at 38 h. Thereafter a decrease in the DNA synthesis oc- 
curred. At  the end of the investigation the values in the treated 
animals were the same as those obtained in the controls (fig. 2). 
An almost comparable influence was observed on the rate of 
mitosis in the cells of the zona glomerulosa. No significant 
changes in the 3H-Index or in the Mitotic Rate were found in 
the zonae fasciculata and reticularis. 
In order to clarify these results, further studies are in progress 
to determine whether the changes observed are the result of a 
direct effect following the administration of ovarian hormone 
or whether they are exerted via the anterior lobe of the pitui- 
tary gland. 
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Summary. Ectopic pituitary transplantation induced a high incidence of adenomyosis in SHN mice. Early signs of the devel- 
opment of adenomyosis were the penetration of stromal connective tissue into myometrium followed by uterine gland invasion. 
Associated with these changes, the inner layer of myometr ium showed the involution of smooth muscle cells and distended 
intercellular spaces. 
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