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Analysis of mitochondrial tRNAs in hyperthyroidism
Analiza mitochondrialnych tRNA w nadczynnos'ci tarczycy

Our previous experiments have shown that thyroxine potentiates the acceptor activity of both 
cytoplasmic and mitochondrial tRNA (15,17). This is due to the ability of thyroxine to stimulate the 
nuclear and, mitochondrial genome (1, 5-6, 8, 10-13, 18-19). The mitochondrial genome of neo- 
plasmal cells has been well known. The existence of specific tRNA for twenty amino acids has been 
found in cancer mitochondria (3, 9). In order to enrich our data concerning the role of thyroxine in 
the metabolism of mitochondrial tRNA we made an effort to perform a qualitative analysis of mito
chondrial tRNA of brain and liver of thyroxinized rabbits.

METHODS

The experiments were carried out on 12 week-old rabbits of mixed breed. Hyperthyroidism was 
evoked by intramuscular administration of L-thyroxine (Sigma Chemical Co., St. Louis) in a dose of 
200 mg/kg body weight, during four consecutive days (2). The level of triiodothyronine and thyroxine 
in serum was determined by fluorescence polarization immunoassay method (14) The livers and brains 
were taken from the thyroxinized and control rabbits.

Mitochondrial preparations were obtained from these tissues. The homogenized tissues were 
centrifuged at 2000 g for 15 min., and supernatant was centrifugated at 15000g for 30 min. The tRNA 
preparation was obtained from these mitochondrial preparations by phenol extraction according to 
Sein and Zubay (16, 20). Then, it was fractioned by DEAE 52 column chromatography, and 
deaminoacylated (7). tRNA concentration was determined spectrophotometrically and expressed in 
absorbance units.

The electrophoresis was carried on PAG in one and two dimensions. For first dimension 10% gel 
and for second dimension 20% gel was used (4). After electrophoresis detection of the tRNAs by 
coloured with stain-all.
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RESULTS

One-dimensional electrophoresis (PAGE) has revealed significant differences in the amount of 
bands in mitochondrial tRNA of brain and liver (Fig. 1) in control and thyroxine-treated rabbits. 
Moreover, in hyperthyroidism some additional bands were detected.

tRNA isoacceptors map in human myométrial tissue (4) was used for comparison with our 
results 2D PAGE of tRNA (Fig. 2). Two-dimensional electrophoresis on PAG made possible the 
separation and comparison of spots of mitochondrial tRNAs of brain and liver of thyroxinized rab
bits. Identical quantities of tRNA were used for each electrophoresis. When comparing the results of 
two-dimensional electrophoresis m PAG we used the numerous spots of tRNAs in the brain and the 
liver. The electrophoretogram of liver mitochondial tRNA of thyroxinized rabbit contains 35 distinct 
spots while there are only 19 in control tissues (Fig. 3). Similarly, brain mitochondrial tRNA in 
hyperthyroidism exhibits 25 spots in electrophoresis compared to 21 in control rabbits (Fig. 4). The 
spots numbered 1-4 refer to the acceptor activity of tRNA specific for serine.

DISCUSSION

In previous experiments we showed higher quantities of mitochondrial tRNA 
in rabbits with hyperthyroidism in comparison with rabbit control (17). The in
creased quantities of mitochondrial tRNA accompany increased quantities of indi
vidual, specific tRNA. In comparison with rabbit controls in which the quantity of 
specific tRNA was twenty, the quantity in rabbits with hyperthyroidism was dis
tinctly greater. This fact may be explained by the appearance of tRNA isoaccep
tors. Experiments conducted at this time do not permit us to determine the increase 
in mitochondrial tRNA isoacceptors in animals with hyperthyroidism. Perhaps the 
expression of mitochondrial genome was increased under the influence of thyrox
ine. This suggestion requires further experimentation.

CONCLUSIONS

1. Two-dimensional electrophoresis (PAGE) has revealed the occurrence of 
various specific mitochondrial tRNA obtained from rabbit brain and liver.

2. In turn, the increased amount of spots of mitochondrial tRNAs in thyrox
inized rabbits compared to control animals has been observed.
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Fig. 1. Electrophoretogram of one dimensional tRNA spearation in PAGE; 
A - cytosolic liver tRNA, В - mitochondrial brain tRNA - hyperthyroidism, 

С - mitochondrial brain tRNA - control, D - mitochondrial liver tRNA 
- hyperthyroidism, E - mitochondrial liver tRNA - control

Fig. 2. tRNA isoacceptors map in human myométrial tissue
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В - control

Fig. 3. 2D PAGE mitochondrial tRNA of rabbit liver
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scheme

A - hyperthyroidism

В - control

scheme

Fig. 4. 2D PAGE mitochondrial tRNA of rabbit brain
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STRESZCZENIE

Celem pracy było przeprowadzenie analizy tRNA otrzymywanych z wątroby i mózgu królików, 
u których sztucznie wywołano hipertyreozę i kontrolnych. Do rozdziału uzyskiwanych tRNA zasto
sowano metodę dwukierunkowego rozdziału w żelu poliakrylamidowym. Wykazano, że większa 
ilość plam izoakceptorowych tRNA występowała w przypadku tRNA mózgu i wątroby królików 
z hipertyreozą. Przeprowadzono częściową identyfikację plam izoakceptorowych tRNA. Plamy izo
akceptorowych tRNA 1-4 wykazywały aktywność akceptorową specyficzną dla seryny.


