
1678 Experientia 35 (1979), Birkhauser Verlag, Basel (Schweiz) 

lysergic acid amide derivate, methysergide, suppressed pro- 
lactin secretion in the rat, probably only after its metabolic 
conversion 9, but central dopamine metabolism was not 
studied. It is difficult to assume that such a metabolic 
conversion (demethylation) is responsible for the differen- 
tial effects observed with 32-085. 
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Summary. Orchidectomy plus estradiol administration decreased acetylcholinesterase activity in the rat cerebral cortex and 
mesencephalon, while in the amygdala it was increased. In the adenohypophysis, orchidectomy increased enzyme activity, 
but subsequent estradiol treatment decreased it. The hypothalamus did not respond to either manipulation. 

Cholinergic systems, which are known to play a significant 
role in normal autonomic neural function, can be modulat- 
ed by many factors including hormones. Acetylcholine 
(ACh), the cholinergic neurotransmitter, has been implicat- 
ed in the feedback regulation of gonadotropins 2. Also, 
gonadal hormones play an important role in behavioural 
changes which are, in part, mediated through the choliner- 

3 gic system of the CNS.  It is also known that acetylcholines- 
terase (ACHE; EC 3.1.1.7), the hydrolytic enzyme for ACh, 
is of vital importance in the cholinergic neurohumoral 
transmission, while Moudgil and Kanungo 4 have shown 
that estradiol (E z) increases AChE activity in the cerebral 
hemisphere and cerebellum of immature and adult female 
rats, at 4 h post-injection. In order to expand these observa- 
tions, and also to check the influence of sex, we studied the 
effect of orchidectomy and E 2 on AChE activity in 4 brain 
areas, and the adenohypophysis in the male. 
Material and methods. Adult male Wistar rats weighing 
200-300 g were used. The animals were kept at 20-24 ~ 
under a 12 h light period, starting from 07.00 h followed by 
a 12-h dark period, and fed standard pellet diet and water 
ad libitum. They were randomly divided into 3 groups of 8- 
10 animals; group 1: intact, group 2: orchidectomized 
(orchidex.) under ether anesthesia and used one or more 
weeks after, and group 3: orchidex, and given a single i.p. 
injection of 10 gg of E 2 (17 beta-estradiol; Sigma) per 100 g 
b.wt in 1 ml of 0.9% saline and used 4 h after the injection. 

The rats were killed by decapitation at a fixed time of the 
day (12.00 h) and the brains were quickly removed, freed of 
meninges and superficial blood vessels, and dissected on ice 
according to Gispen et al. 5 into: parietal cerebral cortex, 
mesencephalon, amygdala with overlying cortex pyriformis 
and hypothalamus. After removal of the brain from the 
skull case the neurohypophysis was separated in situ, and 
the adenohypophysis was removed from the sella turcica. A 
2% homogenate (w/v) was prepared in 0.1 M ice-cold 
phosphate buffer (PB), pH 7.4, and AChE was assayed 
immediately by the spectrophotometric method of Ellman 
et al. 6 with minor modifications. In essence, the reaction 
mixture, in quartz cuvettes, contained 2.6 ml of PB, 0.4 ml 
of homogenate, 0.1 ml of dithiobisnitrobenzoate (0.01 M; 
Sigma), and 0.02 ml of acetylthiocholine iodide (0.075 M; 
Sigma) as substrate. The reaction was started by adding the 
substrate and the increase in absorbance was measured at 
405 nm. The blank contained all the reactants except the 
substrate, and the AChE activity was calculated as I.tmole of 
substrate hydrolized/min/g of tissue. The results obtained 
were subjected to Student's t-test and are summarized in 
the table. 
Results and discussion. It was found that orchidectomy plus 
E 2 significantly decreased AChE activity in the cerebral 
cortex and mesencephalon, while in the amygdala the 
activity was increased. In the adenohypophysis, orchidecto- 
my drastically increased AChE activity, but subsequent E 2 

AChE activity in male rat brain areas and adenohypophysis (average rates of hydrolysis of acetylthiocholine) 

Area Rates (gmole/min/g of tissue + SEM) 
Group 1 (n = 8) Group 2 (n = 10) 
intact orchidex. 

Group 3 (n = 8) 
orchidex. + E 2 

Cerebral cortex 5.76 +_ 0.15 5.73 + 0.98 4.83 + 0.39* 
Mesencephalon 13.01 + 0.71 10.83_+ 1.52 9.78 + 1.50" 
Amygdala 8.06 + 1.24 6.88 +_ 0.78*** 10.44 + 0.78* 
Hypothalamus 7.68 + 0.15 6.92 + 1.54 6.58 + 0.95 
Adenohypophysis 1.03 + 0.25** 3.93 _+ 0.96*** 1.35 + 0.19 

* Difference from group h significant (p<0.05); ** Difference from group 2: significant (p<0.05); *** Difference from group 3: 
significant (p < 0.05). 
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treatment decreased it. Unlike the other  3 brain areas 
studied, the hypothalamus appears to be indifferent to 
orchidectomy, with or without E 2 administration. 
Our observations on the effect of  orchidectomy followed by 
E 2 injection on the A C h E  activity in the cerebral cortex are 
contrary to the findings of  James and Kanungo 7 who 
claimed that a similar dose of  E 2 causes an increase in 
A C h E  activity at all ages, This discrepancy may be due to 
the fact that they used the whole cerebral hemisphere as 
against the cortex in our study. The response of  the 
amygdala,  on the other hand, seems to agree with Kam-  
beri 's prel iminary report that AChE activity is diminished 
by gonadectomy in the adult rat and augmented by E 2 
replacement  therapy s. Al though gonadectomy decreases 
the enzyme activity in young 7 and adult rats 7,8, we did not  
observe any decrease in all the brain areas studied. This 
may be due to the slight differences in the ages at gonadec- 
tomy. We, however, noticed a significant increase in the 
A C h E  activity in the adenohypophysis.  
F rom previous demonstrations by autoradiography 9, and 
binding studies 1~ that sex steroids act in the hypophysis, 
preoptic area, hypothalamus and amygdala we may specu- 
late, from our results, that orchidectomy and E 2 administra- 
tion could regulate A C h E  activity by facilitatory and inhib- 

itory mechanisms at different target sites. It is suggested, 
then, that the hormonal  regulation of  A C h E  may play a 
significant role in neuroendocrinological  and behavioural  
mammal i an  events. 
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Summary. Streptozotocin administered i.m. was as effective 
particularly for the induction of  diabetes in small animals, 

As part of a study on the hypoglycaemic properties of some 
local remedies, experimental  diabetes was induced in rats 
with streptozotocin. Following difficulties encountered 
with i.v. administration to small animals the drug was 
injected into the thigh muscles of  the leg and its effects 
studied. Streptozotocin given i.m. produced diabetes of  
dose dependent  severity similar to its effects after i~v. 
administration as reported by Junod et al. 3. 
Materials and methods. Male albino Sprague Dawley rats 
weighing between 100 and 300 g were used. The ex- 
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a diabetogenic agent as when administered i.v. This is useful, 

perimental groups were matched for weight for each set of 
experiments. 
For the induction of  diabetes the animals were fasted for 
16 h. Individual doses of  pure streptozotocin (Upjohn 
Research Labs, USA) were prepared by weighing and 
immediately before injection dissolved in 1 ml citrate 
buffer pH 4.5. Fol lowing the injection, the animals were 
allowed food and water ad libitum for the remainder  of  the 
experiment. 
Blood samples for glucose determinat ion were taken from a 

Table 1. Severity of hyperglycaemia in rats 24 h after streptozotocin administration 

Dose No. of Degree of No. with No. with Average 
mg/kg wt rats hyperglycaemia induced ~+ glycosuria ketonuria survival rate 

studied Severe Moderate Mild None after 10 days 

120mg 7 7 - - 7 (100%)  7(100%) 0% 
60mg 13 13 - 13 (/00%) 13 (100%) 46% 
45 mg 60 60 - 60 (100%) 12 (20%) 100~ 
40mg 60 46 6 4 4 60 (100%) 12(20%) 100~ 
30rag 50 10 25 3 12 35 (70%) 2(4~ 100% 
20 mg 21 21 12" (57%) 0 100% 

+ Transient glycosuria; ~ Mild = > 140 mg and < 200 mg% ; Moderate = > 200 mg and < 300 mg% ; severe = > 300 rag%. 

Table 2. Plasma insulin of rats injected with 30 mg/kg streptozotocin 

Random blood glucose (rag %) Insulin (gU/ml) No. of animals 

Normoglycaemic from start of experiment 100 _+ 5.3 + 49 _+ 5.9 12 
Normoglycaemic after 3 to 21 days 101 + 8.2 28 _+ 4.6 9 

Mean + SEM. 


