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Effect of temperature streass on the levels of glycogen in musclea and ¢ 3,9-ANF in the

Muscles and adipose tissue of hens

A. PALTA3, F. STANCHEV, N. NESTOROV

Veat Technology Research Institute, Sofia, Bulgaria

The effect of a temperature of 40°C on the levels of glycogen in wuscles and c 3,5-AMP 11,
Miscles and adipose tissue was studied on two groups of 10 noxuglly immature hena per group.
Pumting the birds in a high temperature medium for 150 min. induces a streas reaction: the
levels of ACTH and free fatty acids in blood go up. A decrease in the level of muscle glyco-
€8n wag noticed, while the values for ¢ 3,5-AMP in muscles and adipoae tissue were found

o increase.

Qﬁﬂﬂigbﬂpqon des Temperaturstresses auf den Gehalt an Glykogen in den Muskeln und an

2. 3:54=AMP in den Muskeln und im Fetizewsbe von Huhnorn

s PALTAS, Fe STANTSCHEN, Ne NESTOROW

Inaty put fur Fleischwirtschaft, fofia, Bulparien

Boy 2wei Gruppen von je 10 -egchlechtsunrelten Hithnern wurden die Auseirkin-en einer Tem=
Peratyp von 40°C auf den Gehalt an Glykosen in den Nuskeln und an z 3%,5,-AFF in den Mus-
keln und im Fettgewebe untersuchte Dio interbriusung dey Milmer in einer Umwelt mit hoher
Tqmpﬂrabwr fur eine Zeitdauer von 150 linuten ruft eine tressreaktion hervor - es tritt
81ne Erhohung des Gehaltes an AKTH und sn freien Fettaauren im Rlut eine £s wird eine

1

o " . . W
“Shkung des Glykogengehaltes in den Muskeln und eino Erhohuuy der z 3,5,-AlP-Werte in

98n Muskeln und im Fettgewebe beobachtet.
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n a 2tudie 1'influence d'une "ﬂmpf*rﬁtnr: de 40°C ur le taux de pglyecogéne dang les muscles
et de ¢ 3,5,-AMP dans les musclea et le tissu gras de deux groupes, chacun de 10 poules 8e-
xuellement non milries. Le séjour des oiseaux dans un milieu A une temperature elevee ppn'mn?
150 minutes provoquait une rénction de stress - le taux d'ACTH et d'acides gras libres dans
le sang augmentait. On a observé une baiase du taux de glycogéne dana lea mugelea tandia qUe

le taux de ¢ 3,5,-AMP dans les muscles et le tissau groa angmentait.

Bansinne TeunepaTypHOTO CTPECCA HE YPOBEHL I'JMKOIGHA B MHDIEX B 103,5~AMO B MHmIOEX
W _XupoBoff TEAHW KyD.

A,QANTAC, ®.CTAHYEB w H,HECTEPOB,

HHcTHTyT MacHO/ npomuHmnenHocTH, Cofud, hnnrapnn.

Ha aByx rpynnax no 10 megocTuruux monosoi 8PEJIDCTH KYP MOCNEA0BAHD BAMAHWE Temnepalyps
40°C na JPOBeHB TIMKOTOHA B Mumpax u 1 3,5-AM® B mwmuax w xuposofl Txasu, llpeGLBaHN®
OTWLN B CpeZie BHCOKOW TeMmneparypu B Teuenue 150 MYHYT BHBHBABT DOAKIWK cTpecca ~ KOJH-
gecrBa AKTI' ¥ CBOGOZRHX RUDHHX KUCAOT B KPOBM 1OBHEAWTCH., UTNEUSHO TOHWEBHUE ypnBHA ran=
KOT'6Ha8 B MuUNaX, TOrA8, Kaxk sHavenwsas 1 5,5-AMDP B MHmUAX W XHDBOM TKEHW MOBHCUINCE.
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&ffect of temperature stress om the levels of glycogen and ¢ 3,5-AMP in the
Bupcles and adipoge tissue of hens

4.FAITAS, P.STANCHEV, N.NESTOROV
loat Technology Research Institute, Sofia, Bulgaria

In industrial raising of hens, the increase of environmental temperature leads to
Serious disturbances of their homeostasae. According to Delje (4) with the reaction of
8tress is ensured energy for the increased needs of the orgenism, and its adaption to
*he new conditions.

aﬂ1“!0!! et al (3) f£ind that in stress condition, the quantity of glycogen in the muscles
T birds is decreased. Sadhu and Chaudhuri (22) establish that sharp increass of
t°mP0rature of the environment increases the activity of the process of glycogenolyses
0 the 1iver. The investigations of a number of authors (1)(13) in birds, similarly

to Bamnals,the reaction of stress is sccompanied with the increase of ACTH, adrenalin,
and glucocorticosteroids in the blood. The increased content of these hormones in the
Organism boosts the degradation of the triglycerides to free fatty acids (FFA)(5)(18),
fnq activate muscle and liver phosphorolases,which catalize the degradation of the
Slycogan to gluceso-l-phosphate or glucose (27). As the investigations of Sutherland
Show (25)(26) one of the basic mediators of the hormonal activity of the cell is the
Cyelic 345-adenosin monophosphate (¢ AMP), which is formed in the cell as a result of
the Stimulating action of some hormones on the adenylatecyclase.

The Scppe of the present investigation is to follow the development of the stress

Teaction obtained as a result of the impact of high temperature in hens, and to enlighten
the interconnection between the glycogen content in muscles and the concentration of
¢ AP ip puscles ana fatty tissue.

!§32£i§l_and Methodics

The Sxperiment was made with 40 hene of the White Leghorn breed of 17 weeks of age, and

Yith a mean body weight of 1370 to 1400 gr. Before the experiment was sterted all birds

Vere Put under equel conditions of feeding and environment.

The investigations were made in a thermal chamber with constant light, temperature control

g control of humidity and air velocity. The birds were devided in two groups, each of
20 hens, equalized in background, age and liveweight.

The Lirst group was placed under constant temperature of 17° + 1%C and served as congrol.

‘h° 86cond group was plaged in the chamber for 150 minutes under a temperature of 40°

® 1%, hunidity 70 - 80% and air velooity of 9 - 15 m/min.

®lve hours before the experiment and during the experiment the Lirds were deprived of

®d but had free access to water.

he 8amples were studied and were taken in situ following the the scheme:

~ before the experiment from 10 birds of the group

" %0 the 150th minute from the rest of the birds.

The blooa samples were obtained by puncture in the left heart chamber, and the tissue

Eamp1°8 from mepectoralis and subskin fatty tissue by biopsy, and immediately after were

%0leq to 09,

2 the‘taken samples wes investigated the quantity of the free fatty acids (FFA) after

he Method of Itaya and Vi (15), the quantity of adenocorticotrope hormone (ACTH),

r.d1°1ogica11y by way of a kit from the company “"Amersham", while the tissue samples

Vore first exbracted with alcohol after the method of Amersham (7). The glycogen quantity
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from 70 Picemel/ml te 108 Picemol/ml, while in tie contrel greup the values de net change
(fige2). Simultaneeusly with the increase of cAMP in the plasma is established a reliable
increase ef its content in the muscle tissue (p < 0,05)(£ige3) and in the fatty tissue
(p £ 0,05)(figes).

Accerding te Sutherland (24), cAMP is activated in the cell by the adenyloiclase, which
is a basic mediator of the hormenal actien. In his studies Pain (10)(11) establishes, that
in the fatty tissues cAMP activates the pretein kinase which turns nenactive lypase inte
active and in this manner is stimulated the degradation of the triglycerides down to FFA
and glycerol. In the muscle tissue under the influence of cAMP (19)(24) is stimulated the
phosphorilase activity and in this way is speeded the process of glycogenelyses.

As the gtudies of many authors ehibit (16)(23) and others the adrenalin increases the
contents of FFA in the plasma, 5 to 10 minutes after injecting it, while after Renold (17)
the injection of glucocorticosteroids increases the level of FFA by the direct activation
of adenylciclase, while the glucocorticosteroids influence and stimulate the process of
lypolyses by activating the synthesis of adenylciclase. Tzahaev (6) demonstrate that in
birds as it is in mammalians, ACTH has a direct action by the adenylciclase on the cAMP
in the process of the synthesis of corticosteron in the super kidney gland.

It 18 clear then, that in a stress reastion fer ensuring the necessary energy related ¥
the adapsion ef the birds to the changed conditions of the environment is stimulated the
catabolism of glycegen in the muscles and of the triglycerides in the fatty tissue with
the dirsct impact of cAMP. To what extend the activation ef cAMP in the separate tissues
is due to the direct impact of ACTH or some other facters, we beleive will demonstrate
our further studies.
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