
HAL Id: hal-00900273
https://hal.science/hal-00900273

Submitted on 11 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

3-Hydroxy-3-methylbutyrate affects muscle cathepsin D
and calpain activities in rats during the

post-dexamethasone recovery period
M. Jank, S. Rosochacki, J. Wilczak, B. Balasinska, P. Ostaszewski

To cite this version:
M. Jank, S. Rosochacki, J. Wilczak, B. Balasinska, P. Ostaszewski. 3-Hydroxy-3-methylbutyrate
affects muscle cathepsin D and calpain activities in rats during the post-dexamethasone recovery
period. Reproduction Nutrition Development, 1999, 39 (1), pp.96-96. �hal-00900273�

https://hal.science/hal-00900273
https://hal.archives-ouvertes.fr


SESSION 4:

PROTEIN METABOLISM

Communication no. 27

3-Hydroxy-3-methylbutyrate affects
muscle cathepsin D and calpain activities
in rats during the post-dexamethasone
recovery period. M. Janka, S. Rosochackib,M. Janka S. Rosochackib
J. Wilczakb B. Balasinska P. Ostaszewskib
(a Department of Animal Physiology, Vet-
erinary Faculty, Warsaw Agricultural Uni-
versity, Nowoursynowska 166, 02-787 War-
saw, Poland; b Institute of Genetics and
Animal Breeding, Polish Academy of Sci-
ences, Jastrzebiec, OS-551 Mrokow, Poland)

Stress of any type (surgery, trauma, sep-
sis) is associated with metabolic changes
resulting in an increase in proteolysis. Dur-
ing stress the level of glucocorticoids is
always high. These hormones inhibit pro-
tein synthesis but their action on proteolysis
is less clear. Our first objective was to study
the roles of calpains and cathepsines in
mediating the action of glucocorticoids in
skeletal muscle. Accordingly, we investi-
gated the action of synthetic glucocorticoid
(Dexamethasone - DEX) on two enzymes of
muscle protein degradation: calpain II and
cathepsin D. Our main objective was to
assess the modulatory effect of 3-hydroxy-
3-methylbutyrate (HMB) on the post-dex-
amethasone recovery period since some
observations in humans indicate that HMB
decreases muscle protein breakdown in sit-
uations of elevated muscle proteolysis
(Nissen et al., J. Appl. Physiol. 81 (1996)
2095-2104).

The experiment was performed on Sprague-
Dawley rats divided into four groups:
C - control pair fed, D - 5 days DEX treat-
ment, Drec - 5 days DEX followed by 5 days
recovery, DHMB - 5 days DEX followed
by 5 days HMB treatment. DEX and HMB
were administrated by an intragastric tube.
After an overnight fast, general anesthesia

with diethyl ether was given and a sample of
quadriceps femoral muscle was excised and
stored in liquid nitrogen. Blood samples
were also collected. Calpain activity, prin-
cipally calpain II, was determined after the
isoelectric precipitation separation of
enzymes and inhibitors. Cathepsin D and
acid activity with or without specific
inhibitors, leupeptin and pepstatin were also
determined.

Five day DEX administration resulted in
an increase in calpain activity (P < 0.05) in
group D. After a 5-day recovery, calpain
activity significantly decreased (P < 0.01) in
the group fed HMB (DHMB) and this value
dropped to around 50 % of the control value.
DEX treatment did not significantly change
cathepsin D activity (group D). During post-
DEX recovery, cathepsin activity increased
in the group not treated with HMB (DRec;
P < 0.01), whereas HMB administration
activity decreased. In conclusion, lysoso-
mal- and Ca-dependent proteinases involved
in intracellular protein degradation differ in
their activity following DEX treatment.
HMB modulates the post-dexamethasone
recovery period.
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Growth hormone and milk protein
gene polymorphism in relation to the lev-
els of some hormones, enzymes and
metabolites in growing dairy cattle.
J. Oprzadek L. Zwierzchowski M. Lukas-

zewicz, E. Dymnick, Z. Reklewski, R. Gro-
chowska (Institute of Genetics and Animal
Breeding, Polish Academy of Science, Jas-
trzebiec, OS-551 Mrokow, Poland)

Two-hundred-and-sixty-two progenies
of both sexes, sired by 31 AI Polish Friesian
bulls were genotyped for growth hormone
(GH), x-casein (CASK) and (3-lactoglobulin
(BLG) gene variants. The levels of thyrox-
ine (T 4)1 triiodothyronine (T3), insulin (IRI),


