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It is obvious that the silver method described here produces
quality stained metaphases. The method saves time and
money, but more importantly, the procedure has been
standardized for the first time. The method should have
practical application in laboratories studying nucleolus
organizer regions on animal and plant chromosomes.
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Fig.1. Silver-stained human metaphase chromosomes from lym-
phocyte culture. Ag-NORs appear as black dots above the cen-
tromere in 9 of the acrocentric chromosomes.

Effects of anesthesia, surgical manipulation and dehydration on the nucleic acid and protein content of the
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Summary. Various types of stress, chemical or surgical, have a negative influence on the protein and RNA content of the
hypothalamo-hypophyseal system ‘of Rana esculenta. A degree of recovery occurs in these tissues 24 h after MS222
anaesthesia and laparatomy. Decapitation is apparently the most suitable method of sacrificing the animals.

It has been shown that in Rana esculenta gonadal activity is
integrated with the environment via a neuroendocrine
(hypothalamus-pituitary route) link. The hypothalamus
and pituitary manifest a seasonal (annual) pattern of meta-
bolic and cytological changes®3, In addition there is also
evidence that the hypothalamus controls hypophyseal activ-
ity*® and this fact strengthens the idea that these 2 organs
exhibit almost concomitant changes.

A vast body of researchers in the filed of neuronal regula-
tion of food and water uptake, temperature regulatory
mechanisms and reproductive endocrinology of amphibia
practice different killing procedures, surgical manipulation
and anesthesia. But so far the problem of the influence of
chemical and surgical stimuli and stress on nucleic acid and
protein metabolism in the hypothalamo-hypophyseal sys-
tem of amphibians has been largely ignored. This study was
made in order to analyze the effects of different modes of
sacrifice, anesthesia, surgical stress and dehydration on the
nucleic acid and protein content of the hypothalamus and
pars distalis of the pituitary of the green frog, Rana
esculenta.

Adult male frogs were collected in February. The following
treatments were carried out: A. decapitation, B. killing by
0.1% MS222 (m-aminobenzoic acid ethyl ester), C. killing
by decapitation 24 h after 0.1% MS222 anesthesia (frogs
recover from this anesthesia within approximately 2 h), D.
killing by chloroform, E. laparatomy under MS222 anes-
thesia and killing by decapitation 2 h after awakening, F.
laparatomy and killing after 24 h, and G. dehydration for
24 h and killing by decapitation. For the determinations,
tissues (pars distalis of the pituitary and hypothalamus)
from 5 animals were pooled. Each sample was homoge-

nized in 5 ml cold acetate buffer (pH5) and analyzed in
duplicate for protein’, DNA® and RNA (modification of
Scherrer and Darnell’s’ method). 7 tissue pools for
groups A, B and C, and 8 tissue pools for groups D, E, F
and G were prepared. Results were analyzed for signifi-
cance using Student’s t-test!’.

Results are summarized in the table. Killing by decapita-
tion, because of its rapidity, conserved the maximal quanti-
ty of RNA and protein, and the ratios RNA:DNA and
protein: DNA in the pars distalis and hypothalamus. These
values were significantly higher than those obtained from
animals killed under chloroform and MS222 anesthesia
and those subjected to dehydration. This last group showed
the lowest levels of RNA and protein content, and
RNA:DNA and protein: DNA ratios in both tissues.
Laparatomy under MS222 anesthesia induced a greater
reduction in the macromolecular content of the hypothala-
mo-hypophyseal system when compared with frogs killed
with MS222. However, a great degree of recovery was
found to occur in frogs sacrificed 24 h after MS222
anesthesia and those subjected to laparatomy. DNA
concentration in the hypothalamus and pars distalis was of
the same magnitude in all the experimental groups.

It is well known that the organism responds rapidly to
stimuli that could disturb the homeostatic equilibrium with
an integrated neuroendocrine reaction and that the hypo-
thalamus represents the controlling channel for this re-
sponse to any kind of stress. In mammals the hypothalamic
neuronal firing rates have been found to differ under
Urethane and Brietal anesthesia'!. In addition to this, the
hypothalamus contains abundant noradrenaline, dopamine
and catecholamine nerve terminals which have important
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Influence of various types of stress and decapitation on the macromolecular content of the hypothalamus and pituitary of Rana esculenta

Treatment RNA Protein DNA RNA:DNA Protein: DNA
(ug/mg (ug/mg (ug/mg ratio ratio
wet tissue) wet tissue) wet tissue)
Hypothalamus
A. Decapitation 1.34:+0.04 307+8 6.56+0.94 0.20£0.02 46.9+3.3
B. MS 222 1.06+0.02% 2624 9** 6.58+0.86 0.154+0.01** 39.1£2.3%*
C.MS 222 (24 h) 1.26+0.07 298+5 6.431+0.75 0.18+£0.01 46.1+1.6
D. Chloroform 0.96+0.04* 218 7 6.09+1.03 0.14 £ 0.01** 3581 3.1%*
E. Laparatomy (2 h) 1.01£0.01* 249+ 11*% 6.161+0.37 0.16£0.01%* 39.8+ 1.4**
F. Laparatomy (24 h) 1.1940.04 288+ 5 6.20+0.59 0.19£0.02 46212.6
G. Dehydration 0.68+0.03* 108+ 9* 5.98+1.06 0.111£0.01* 18.1+2.8%
Pars distalis
A. Decapitation 3.3610.08 583+ 19 12.5£0.17 0.2740.03 47022
B. MS 222 2,96+ 0.06%* 448+ 9* 13.0+1.06 0.2240.03 346+ 1.7%
C. MS 222 (24 h) 3.18+0.11 531+£12 12.6+0.35 - 0.25+0.02 42.1+£29
D. Chloroform 2.81£0.13% 412+ 9* 12.0+0.28 0.23£0.03 343+ 1.6*
E. Laparatomy (2 h) 2.73+0.05% - 42617 12.5+0.28 0.21+0.03** 340+ 1.1%
F. Laparatomy (24 h) 29140.11%* 4774 13** 12.3+0.36 0.23£0.01 384+ 1.2%*
G. Dehydration 2.094+0.08* 380+ 20* 13.0+£0.68 0.16£0.05* 292+2.4%

* Significantly different from group A (p < 0.01); ** significantly different from group A (< 0.02 < p < 0.05).

neuroendocrine functions. A particular effect of various
types of stress is shown in the noradrenaline levels of nerve
terminals due to increased noradrenaline-neuron activity
which is usually accompanied by an increase in ACTH
secretion from the anterior pituitary gland'. In fact it is
known that one of the central phenomena of the integrated
response to stimuli is the hyperactivity of the adrenal
cortex. In the rat, Choudhury”® described an increased
synthetic activity in the neurosecretory hypothalamic nuclei
after surgical stress. Our results indicate that in the frog,
chemical stimuli, surgical stress and dehydration have a
notable influence on the hypothalamohypophyseal system
and we suggest that killing by decapitation should be the
method of choice, due to its extremely short duration.
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