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fhe effect of a temperature of 40°C on the levels of glycogen in muscles» and c 3,5-AMP li. 
n,'»aclea and adipose tissue was studied on two groups of 10 semially Immature hens per group. 
Putting the birds in a high temperature medium for 150 min. induces a stress reaction! the 
levels of ACTH and free fatty acids in blood go up. A decrease in the level of muscle glyco- 
8«n was noticed, while the values for c 3,5-AMP in muscles and adipose tissue wore found 

Increase.
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®91 zwei Gruppen von je IO geschlechtsuruolfen Flühnern wurden die Aur.wirkutvan einer Tom- 
Peratur von 40°C auf den Gohalt an Glykogen in den Hub ko ln und an l 5, >, -AH in den Mun
kln und im Fettgewebe untersucht. Diu Unterbringung der Hühner in einer Umwelt mit hoher 
^öperatur für eine Zeitdauer von 150 Minuten ruft eine Ptreasreakticn hei-vor - es tritt 
®ihe Erhöhung des Gehaltes an AKTH und an freien Fettsäuren lm Blot ein. Es wird eine 
,:“enkimK des Glykogengehalteo in den Muskeln und eine Erhöhung der z 3,5,-AHP-ierte in 
^ n  Munkeln und im Fettgewebe beobachtet.
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On a étudié l'influence d’une température de 40°C sur le taux de glycogène dans les muscles 
et de c 3,5,-AMP dans les muscles et le tissu gras de deux groupes, chacun de 10 poules se
xuellement non mûries. Le séjour des oiseaux dan.s un milieu d une température élevée pendant 
150 minutes provoquait une réaction de stress - le taux d1 ACTH et d'acides gras libres dans 
le sang augmentait. On a observé une baisse du taux de glycogène dans les muscles tandis que 
le taux de c 3,5,-AMP dans les muscles et, le tissu gros augmentait.

Bæhhhh.8. TewiepaTypHoro ÇTPecca na yponeni, mHKoroHa b wjnmax h h3.5-AM$ b Mumaax 
H KHPOBOfl TKaHH KVD.

A . M J I T A C ,  « .C T A H q E B  «  H .H E C T E P O B .

HHcmiyT iihchoH npouuinjieHHocTH, CoîI'HH, BoJirapHa.
Ha ÆByx rpynnax no 10 HenocTnriiinx noiioBott spenooTH nyp nccnenoBaiio BJMHHne ireMiiepaT.yplJ 
40°C Ha ypoBeHB muKoreHa b Munmax h R 3,5-AMÎ1 b uHniuax h anpnBofl ricami. llpariusaHHO 
nmu B cpene bhcokoî! reimepaTypn b TeqeHHe 150 MHHyr bhbnbhbt peaKiuw crpecoa - kohh-  
qeCTBa A K T r  H CBOÔOflHHX XHpHHX KHCJIOT B KpOBH il 0BHID8DTCH, OTMtSJBHO nOHHXBHHB ypoBHfl rflU'
Koreaa b uunmax, Toraa, Kax 3H8hbhmh u 3 ,5 - A M 'î 1 b Mtnnnax h xhpboH tk8hk noBucmiHCB.
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la Industrial raising of hens, the increase of environmental tesperature leads to 
«•tious disturbances of their honeostasae. According to Oelje (4) with the reaction of 
« ress is ensured energy for the increased needs of the organism, and its adaption to 
“« new conditions.
•‘itkov et al (3) find that in stress condition, the quantity of glycogen in the ausoles 
°r blrd8 lB decreased. Sadhu and Chaudhuri (22) establish that sharp inorease of 
•«Pereture of the environment increases the activity of the process of glycogenolyses 
the liver. The investigations of a number of authors (1)(13) in birds, similarly 

0 “animals,the reaction of stress is accompanied with the Increase of ACTH, adrenalin,
Sn<5' 8luoocortloosterolds in the blood. The inoreased content of these hormones in the 
0r8anlsm boosts the degradation of the triglycerides to free fatty acids (m)(5)(18),
®ad activate musole and liver phosphorolases,which catalize the degradation of the 
Slycogen to glue«8o-l-phosphaie or glucose (27). As the investigations of Sutherland 
Btxo* (25)(26) one of the basic mediators of the hormonal activity of the cell is the 
^olic 3,5-adenosin monophosphate (c AMP), which is formed in the cell as a result of 
e stimulating action of some hormones on the adenylatecyolase.
* eoppe of the present investigation is to follow the development of the stress

Section obtained as a result of the impact of high temperature in hens, and to enlighten 
tb« interconnection between the glycogen content in muscles and the concentration of 
0 in muscles and fatty tissue.

^iS£ial and Methodics 
The
nth

•xperiment was made with 40 hens of the White Leghorn breed of 17 weeks of age, and 
a mean body weight of 1370 bo 1400 gr. Before the experiment was started all birds

***• put under equal conditions of feeding and environment.
« Investigations were made in a thermal chamber with constant light, temperature oontrol 
control of humidity and air velocity. The birds mere devided in two groups, each of 

20 hens, equalized in background, age and liveweight.
The
The

first group was placed under constant temperature of 17° ± 1^0 and served as control, 
second group was placed in the chamber for 150 minutes under a temperature of 40°0

* * c » humidity 70 - 80% and air veloolty of 9 - 15 m/min.
«ive hours before the experiment and during the experiment the birds were deprived of 
®«d but had free access to water.
« samples were studied and were taken in situ following the the schemet 
before the experiment from 10 birds of the group 
°n the 150th minute from the rest of the birds.
* blood samples were obtained by puncture in the left heart chamber, and the tissue 
•“Pies from m.pectoralis and subskin fatty tissue by biopsy, and immediately after were
^°l«d to 0°C.

bhe 'taken samples was investigated the quantity of the free fatty acids (FFA) after
• method of Itaya and Vi (15)* the quantity of adenocortlcotrope hormone (ACTH), 
biologically by way of a kit from the company "Amersham", while the tissue samples

first extracted with alcohol after the method of Amersham (7). The glycogen quantity
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la the muscle tissue was determined after the method of Seifter et al (20).
Ill obtained results were treated for probability after Student.
Resulta and Diaouaaloq
On fig.1 is «Iren the ohanse In the ACTH in the plasma of hen*,submitted for 150 sinutes 
to the lapact of temperature of 40°C. She increase of the environment temperature,inflict» 
a reliable <p <  0,05) increase of ACTH. On the 150th minute,its level in the test group 
exceeds with about 30 Pioograms/al that of the control. The value of this inoreaee io 
not absolute,since for the used by ua method, for standard was taken pig.ACTH. Some pre
liminary studies (unpublished results) show that the level of ACTH etablished after this 
method, as well as the level of some other indices characterizing the stress reaction 
(differential blood picture, CTA) change monodirectianaly with different stress impaots. 
Inspite of the fact that ACTH in birds is not as yet separated and identified chemically 
(Madjarov 2) the obtained results give ground to accept that it is similar to the hormone 
sooreted by the mammalians, which is proved by the stimulating affect of pig end beef ACTH 
injected to birds(9)(12). Tho change in the quantity of ACTH show that with increased 
environmental temperature leada to the development ef a stress reaotian with the partici
pation ef the hypethalamc-pltuitary system (14)(21) and ethers.
Jar producing a stress reaction in the tost grsup of birds wo could Judge by the change 
•f PFA in plasma (table 1) and the glycogen quantity in the muscles (table 2). These 
results confirm tho data obtained by soma autors with different stress impaots (3)(8) and 
sthors. After Celje (4) with the development of a stress reaction,in the organiam sharply 
increase the needs fsr sntrgy, neosssary far its adaption ts the newly created conditions*
Oca sf the mediators sf ths hermAnal action in the call is ths oAMP. On tha 150feb minute 
from tho bogining of tho temperature action, tho quantity of cAMP in tho plasma inoraas»»

FIG.1 ACTH in plasma FIG. 2 Adenosine 3,5'-eye lie Monophosphate

in plasma

Pg/ml 120
110
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HG.3 Adenosine 3,'5'-cyclic Monophosphate 

in pectoralis muscle

7 ~ aS fe . /.

E ffe c t o f  heat on plasm a FFA o f  
chickens 17 wee* s  o f  age

flG. i  Adenosine 3",5-cyclic Monophosphate 

In adipose tissue

Picomoles c-AMp/g tissre

Ta6le 2
E ffe c t  o f  heat cm glycogen content o f  
p e c io ra lts  muscle o f  ch lctens 17 ueexs  
o f  age.

r’-mperatu-
re

(*C)

7/umher
of

birds/gr.

Minutes c/ exposure

0 150

l7*Ct tcC 
(control) 0 ° )

«
335,331 35 352, *6 *.’2

*0*01 t*C 

treatment)
(10) 335,331 35 6 3 2 1 13

Temperature.

Cc)
N u m b e r
of

6 i r a s / g r

Minutes o f  exposure

O ISO

i7*c tr°c
(con tro l) (to)

•f
562,5 -36 520,3 + 28

*o*ci t<t 
(Treatment) (to ) 562,81 36 *23t62*

+ hfaan TFA level (m icro eq u iva le n t P** ¿ ile r )* i.e . I  Mean Qlyoogen Conlem o f  pecloraUs
muscle (mg% t s e )

* “ S ig n ifica n t d ifferences ¿etween control and
h ca f exposed group P*- a,Of- ^ S ig n if ic a n t differences 6e l»een  control

a n d  h e a t exposed group, pe-0,03
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fro« 70 Plcoaol/al to 108 Floemol/ml, whilo in tho control group tho values do not change 
(fig.2). Simultaneously with tho lncroaao of oAMP in tho plaoaa ia oatabliahod a roliablo 
incroaoo of ito contont in tho nuaolo tissuo (p z 0,05)(fig.3) and in tho fatty tioouo 
(P 0,05)(fig.4).
According to Sutherland (24), cAMP ia activated in the ooll by tho adonyloiolaoo, which 
io a baoio «odiator of the hormonal action. In hla atudieo Pain (10)(11) ofttabllshes, that 
in tho fatty tiasuoa oAMP activates the protein kinase which turns nonactive lypase into 
active and in this manner is stimulated the degradation of the triglyoerides down to PPA 
and glycerol. In the muscle tissue under the Influence of oAMP (19)(24) is stimulated the 
phosphorilase activity and in this way is speeded the process of glycogenolyses.
As the studies of many authors ehibit (16)(23) and others the adrenalin increases the 
contents of PPA in the plasma, 5 to 10 minutes after injecting it, while after Henold (17) 
the injection of glucocorticosteroids increases the level of PPA by the direot aotivatlon 
of adenylciolase, while the glucocorticosteroids Influence and stimulate the prooeea of 
lypolyses by activating the synthesis of adenylciolase. Tzahaev (6) demonstrate that in 
birds as it is in mammalians, ACTH has a direct action by the adenylciolase on the oAMP 
in the process of the synthesis of cortlcosteron in tho super kidney gland.
It is clear then, that in a stress roamtlon for ensuring the necessary energy related to 
tho adaption of the birds to the changed conditions of the environment is stimulated tb* 
catabolism of glycogen in the muscles and of the triglycerides in the fatty tissuo with 
the direct impact of oAMP. To what extend the activation of cAMP in the separate tissues 
is due to the direct Impact of ACTH or some other faoters, wo belelve will demonstrate 
our further studies*
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