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ABSTRACT

The biochemical indexes “glycogen in liver” and “ketones in blood” of 0-108 hours feed deprived (according to
methods for balanced experiments) 22-24 weeks old Muscovy ducklings with and without energy additives were
determined.

There were 3 groups of ducks- 1-st without energy supplement, 2-nd- fed with 50 g. glucose per os (as 25% solution)
— twice in 24 hours, 3-rd with the same amount of glucose solution, but 3 times/24 hours.

The levels of liver glycogen in all the food-deprived ducks were significantly lower (3930- 9910 mg/kg) compared to
the levels of the same index in fed birds (10540 mg/kg tissue). In the birds receiving energy additive they were higher
compared to those deprived of the additive throughout the experimental period.

The content of ketones in blood increased in the ducks starving (from 0.0095 to 0.018 mmol/l) and deprived of energy
additive as early as the 24™ hour, after which they decreased significantly.

The energy additive (30g glucose/24 hours) helped the maintenance of the energy metabolism during continuous food
depriving of the experimental ducks. Three-time daily allowance of the additive adapted better the bird organism to
starvation.
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PE3IOME

YcTaHOBEHM ca OMOXMMUYHHUTE WHJEKCH “TIIMKOTeH B UepeH apo0” u keToHu B KpbB” mipu 0-108 vaca juimieHu ot
xpana 22-24 cenMuaH MyCKyCHHU nareTa (ChIJIacCHO METOAMKA 3a 0aJaHCOBH OTIMTH).

dopmupanu Osixa 3 rpyIu OT NITHIHM — I'bpBaTta 0e3 eHepruiiHa jodaBKa, Ha Bropara ce Jasaiiie per os 1o 50 g miroko3a
KaTo 25% BOJCH pa3TBOP 2 IBTH B ACHOHOINME, & HA TPETATa — CBIIOTO KOJMYECTBO, HO 3 MMBTH B JHHOHOIIINE.
HuBoTro Ha miukoreH B uepeH Apo0 Ha BCUYKH JMIIeHH OT xpaHa marera (3930-9910 mg/kg) O6e mocToBepHO MO
— MaJIKO OT ChIIMs 1MoKa3zaren npu xpanenure nrunu (10540 mg/kg). [Tpu nTunumTe nomy4yaBanu eHepruiia go0aBka,
TO O€ 10 — BUCOKO B CPAaBHEHHUE C HEIOJIy4aBaJIUTe TaKaBa 3a LEJIUs ONUTEH IEPUOI.

ChrbprkaHHETO Ha KeTOTella B KPhBTA Ce TIOBUIIABA IPH IVIa{yBaHe M JIMIIaBaHe OT eHepruiiHa gjodaBka 1o 24 vac (ot
0.0095 1o 0.018 mmol/l), cien koeTo T0CTOBEPHO HaMaIsBa.

Enepruiinara nobaska (30 g mmoko3a/ 24 yaca) cromara 3a HOIIBPKAHETO HAa SHEPrHUHHS METa0OoJIM3bM NpHU
MIPOJBKUTEINHO JIMIIABaHE OT XpaHa Ha ONMUTHUTE MaTUIH. TPUKPaTHOTO pasIpe/ielieHHe Ha ChIIaTa B ICHOHOLIHETO
aJlanTupa 1o — 100pe NTUYKs OPraHu3bM KbM TJIa/lyBaHETO.

KNKO4YOBW OYMU: mukoreH, yepeH Apod, KeToHu, KpbB, MyckycHu nateTa
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INTRODUCTION

The proper carrying out of balance experiments with
birds requires the best possible clearing of the digestive
tract from forage residues. That is achieved by food
depriving for a certain time, the periods for fowls being
in the frames of 48 — 108 hours [16, 1, 13].

The abrupt change of the breeding conditions leads to
stress, especially in the high productive bird races [3].
During food depriving the content of glycogen in liver
can be reduced almost to zero, while in the muscles
usually that does not happen. The energy metabolism
is affected during starvation as a result of mobilizing
of the body reserves. What is more, the younger the
organism is, the more significant the effect of the negative
energy balance on metabolism as a whole could be. The
maximal compensation of the negative energy balance
during induced starvation of birds in accordance with the
methods of balance experiments is of great importance
because the less the stress of food depriving is, the
more significant the results of the balance experiments
are. Out of that very reason [9] suggested the 22-24-
week old Peking ducks, food-deprived and submitted to
balance experiments, to be additionally given per os a
certain amount of 30 % solution of glucose, which was
practically 100 % absorbed and did not affect the results
of digestibility.

During total or partial food depriving the amount of
glycogen in liver and muscles decreased significantly due
to the intensive disintegration [14].

Ketones are normal metabolites their direct predecessors
being mainly fatty acids and partially, the so-called
ketogenic amino acids. A very small percentage of them
originated from carbohydrates [14]. According to data of
different authors [14, 6, 7 etc.] their content in the blood
of ruminants was from 0 to 10.9 mg%, and of pigs — 0.5-
7.0 mg%. In the available literature we did not find data
about their quantity in the blood of ducks.

The aim of the present study was to establish the dynamics
of changes in the glycogen in liver and of acetone bodies
in the peripheral blood of Muscovy ducks food-deprived
for a certain period in accordance with the methods of
balance experiments with waterfowls [13].

MATERIAL AND METHODS

In 2004 experiments were carried out with 96 Muscovy
ducks at the age of 22-24 weeks, by six in each group.
From 6 of them samples were collected for detecting
the values of ketones in blood (from v. jugularis for live
birds) and from liver post mortem for establishing the
glycogen levels. The rest of the fowls formed 3 groups,
all of them food deprived (the birds were given drinking
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water per os during the whole experimental period). The
first group was deprived from energy additive for 108
hours. The birds of the second group received by 25 g of
pure glucose in 100 ml of water — twice every 12 hour,
and, the third group — the same amount but three times
every 8 hour per os. Every 24 hour, at least 2 hours after
the last energy supply, 6 samples were taken from the
periphery blood and 6 — from liver.

The energy additive amount (30 g of pure glucose per 24
hours) was determined according to the data about the
necessary net energy for breeding birds (NRC — 1994).
Ketones (in mmol/l of sample) were determined
photometrically by modified methods of Natelsson [cited
from 2], and, the glycogen in liver (in mg/kg of tissue) — by
modified methods of Kaham [8], combined with the test
Glucose GOD FS* - Diagnostic Systems — Germany.
Monofactor dispersion analysis was used for comparing
the results, the significance of the differences being
determined by Student — Fischer [18].

RESULTS AND DISCUSSION

Table 1 presents the dynamics of the glycogen content in
duck liver after food depriving from 0 to 108 hours, with
and without energy additive.

Glycogen content in the liver of the control birds was
10548.0 mg/kg, the data being compatible with those of
17-24 week young hens [17, 4 etc.] During starvation the
glycogen molecule is submitted to rapid enzyme-catalized
disintegration, releasing glucose that supplies energy. Due
to its intensive disintegration the amount of glycogen in
the muscles and especially in liver decreases significantly
[15]. It shows that the liver glycogen is easily mobilized
at increased energy requirements of the organism [4, 5,
10, 11, 19 etc.].

In the birds deprived of the energy additives the values of
the index decreased significantly as early as the 24" hour
of starvation. The tendency continued by the end of the
experimental period (108 hours) — Fig. 1.

It should be mentioned that the levels of liver glycogen in
all the food-deprived ducks were significantly lower than
the levels in birds fed.

As for the fowls receiving 30 g of pure glucose twice daily
every 12 h, the levels of liver glycogen were significantly
higher compared to the birds deprived of glucose until the
72" hour since the beginning of starvation. After the third
day-and-night the values of the index were higher again,
however the differences were statistically insignificant.
The fowls receiving the energy additive three times daily,
the levels of liver glycogen displayed a tendency to an
increase in comparison with the ducks receiving the same
amounts of the additive but twice daily.
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Despite the rate frequency of the energy additive, the
liver glycogen values were significant higher compared
to the same, for the starved and not received energy
additive birds.

Table 2 presents the dynamics of the ketones content in
the blood of the experimental birds.

The mean content of ketones in the blood of fed birds
was 0.0095 mmol/l, the data being the closest to those of
pigs cited by [7, 6 etc]. In the available literature we did
not find data about the levels of that index for ducks.

In the fowls deprived of the energy additive, the values of
the ketones were higher compared to the control. Those
levels were the highest at the 24™ hour of starvation, after
which they manifested a tendency of slightly decreased
but comparatively stable values, remaining higher than in

the fed analogues — Fig. 2.

It should be underlined that in the birds receiving the
energy additive three times daily the ketones in blood
were significantly lower in comparison with those
receiving the additive twice. In the birds deprived of
the energy additive, their peak increase was observed as
early as the 24™ hour of starvation, and, later, the values
decreased to comparatively stable levels. It could be
concluded that the receiving of one and the same amount
of energy additive 3 times/24 hours decreased the amount
of ketones in blood which is a result for the better energy
supply of the cells.

The acetone (ketones) are organic compounds that

include: 1. Acetone; 2. Acetoacetic acid; 3. B — oxyfatty

Content of glucogen in Muscovy duck's liver after starving - mg/kg
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Fig. 1. Comparative data from the glycogen — content in the liver of 20-24 week- old Muscovy ducks
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Fig. 2. Comparative data from the ketones — content in the blood of 20-24 week- old Muscovy ducks (mmol/l)
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acid. As normal metabolites they are to be found in small
quantities in the blood of the domestic animals: cattle- 3-
8 mg%, sheep — 3-7 mg% and pigs — 0.5-2.5 mg% [7, 6]
and, in human blood they are below 30 mg/1 [14]. Data of
our experiments were close to those in pigs.

CONCLUSIONS

The levels of liver glycogen in all the food-deprived
ducks were significantly lower compared to the levels of
the same index in fed birds. In the birds receiving energy
additive they were higher compared to those deprived of
the additive throughout the experimental period.

The content of ketonic bodies in blood increased in the
ducks starving and deprived of energy additive as early
as the 24" hour, after which they decreased significantly.
The energy additive (30 g of glucose/24 hours) helped the
maintenance of the energy metabolism during continuous
food depriving of the experimental ducks. Three-time
daily allowance of the additive adapted better the bird
organism to starvation.

ACKNOWLEDGEMENT

The experiments were conducted with the financial
support of project 23U — Research Centre at the
Agricultural University — Plovdiv.

LITERATURE

[1] Adeola, O., D. Ragland, D. King, 1997, Feeding
and excreta collection technique in metabolizable energy
assays for ducks, Poultry Sci., 76: 728-732

[2] Buchner, H., 1965, Moderne chemische Methoden
in der Klinik

[3] Genchev, A., 1996, Investigation on the growth
dynamics and gas exchanges of meat-type- hen —
embryosp PhD Thesis (BG), pp. 106-108.

[4] Georgiev, P., N. Nestorov, A. Krustev, 1980,
Influence of the higher temperature on the organism

J. Cent. Eur. Agric. (2005) 6:3, 235-240

reaction characterizing the Leghorn — laying hen —
homeostasis, Meat Industry Bulletin, 4, 1-5 (BG)

[5] Gurlenja, A., A. Matesha, 1972, Histo-chemistry of
the glycogen in the central nerve system by hyperthermy
and narcosis, (RU)

[6] Holod, V..M., G. Ermolaev, 1988, Reference book
of veterinary biochemistry, Minsk

[7] Ibrishimov, N., H. Lalov, 1984, Clinic-laboratory
methods in the veterinary medicine (BG)

[8] Kaham, J., 1953, Journal of Archives Biophysics,
2,408

[9] King, D., D. Ragland, O. Adeola, 1997, Apparent
and true metabolizable energy values of feedstuffs for
ducks, Poultry Sci., 78: 1418-1423

[10] Kwitkin, Ju., 1977, Stress of the domestic
animals (RU)

[11] Mitkov, S. et al., 1974, J. of Anim. Sci., 11, 91-
94 (BG)

[12] NRC, 1994, Nutrient requirements for poultry
diets, NAP-Washington DC

[13] Penkov, D., 1997, Establishing of the true
metabolizable energy and the true digestibility of the
amino acids of some forages in experiments with geese,
PhD Thesis (BG)

[14] Popov, Ch., 1992, Biochemistry (BG)

[15] Popov, Ch., 1999, Biochemistry (BG)

[16] Sibbald, I.R., 1986, The TME-System of feed
evaluation, Res. Branch, Agric., Canada

[17] Vassil’eva, E.A., 1976, Clinical biochemistry of
the domestic animals (Ru) 122-123.

[18] Vassileva, J. 1. Nickolov, Ts. Yablansky, Sv.
Tanchev, 1996, Guidance Book of Domestic Animals
Genetics, St. Zagora (BG)

[19] Wittow, G., C. Avin, 1965, Physiology, Cornell
Univ. Press, NY

239






