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ABSTRACT

The biochemical indexes “glycogen in liver” and “ketones in blood” of 0-72 hours feed deprived (according to
methods for balanced experiments) Japanese quails with and without energy additives were determined.

There were 2 groups of birds- 1-st without energy supplement, 2-nd- fed with 1 g. glucose per os (as 25% solution)
— twice in 24 hours.

The levels of liver glycogen in all the food-deprived quails were significantly lower from -6910 (12-th hour of
starving)-to 4960mg/kg (72 hour of starving) compared to the levels of the same index in fed birds (11990 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 of the control birds was 0.015 mmol/l. The same index increased to 0.027 mmol/l in
the feed and energy additive deprived group after the 36 hour of starving, but in the group became energy support, the
contents of ketones were lower for the whole period of starving.

The energy additive (1g glucose/24 hours) helped the maintenance of the energy metabolism during continuous food
depriving of the experimental quails.
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PE3IOME

YcTaHoBeHM ca OMOXUMUYHHTE TIOKa3aTe “TJIMKOT'eH B YepHUs Apo0 ““ 1 “keToHu B KpbBTa” mipu 0-72 "yaca JUIIeHn
OT XpaHa SIMOHCKHU MBINBABIM C 1 0e3 eHepruiiHa 100aBKa (ChIIACHO METOIMKA 33 OAJIAHCOBH OITUTH).

®opmupanu 6sxa 2 Tpynu OT NTUIHM — ITbpBaTa 06e3 eHepruiiHa qo6aBKa, a BTopaTa MojrydaBaie o 1g mioko3a per
0s (xato 25% p-p) — ABYKpaTHO B JCHOHOIIIHUETO.

Hwusoto Ha ‘-IepHO[[pOGHI/Iﬂ TJIMKOT'CH B YCPHUA Z[p06 Ha BCUYKH JIMIICHU OT XpaHa MbANIbAbIN Oellle 3HAYUTEITHO I10-
HHUCKO -0T 6910 (Ha 12 yac ot miagyBaHeTo) — 10 5690mg/kg (Ha 72 yac OT IVIaIyBaHETO) B CPABHCHUE ChC ChHIIHS
nokaszares npu xpanenure ntund (11 990mg/kg). Ipu nTuire nomyvasanu eHepruiina go0aBka, To 6€ 0-BUCOKO B
CpaBHEHHE C HENOJIy4aBaJUTe TaKaBa 3a LEeJUs ONUTEH ITEPUOI.

ChbIbpkaHHETO Ha KeToTela B KpbBTa Ha KoHTpoiHuTe ntunu 6e 0,015 mmol/l. Ceimms mHIeKc HapacTBa a0
0,027mmol/l mpu ramyBaHe ¥ JHUIIABAHE OT CHEPrUitHa 100aBKa ciel 36 Jac, HO MpH IpyriaTa ¢ CHepruiiHa 100aBka
CHIbPIKAHUETO HA KETOHU O€ IO-HHUCKO 3a IEJTHsI OITUTEH MEPUOI.

Enepruiinara no6aeka (1g miroko3a / 24 waca) moamomara IMOAJBbP)KAHETO Ha EHEPruiHMs MeTaboiIM3bM IpHU
MIPOBKUTEIHO JIMIIABAHE OT XpaHa Ha OIIMTHUTE II'bITbABIIH.

KNKO4YOBWU OYMU: ImukoreH, YepeH Apod, KeTOHU, KpbB, AANOHCKM NbANbALLM
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NnoAPOBHO PE3IOME

[IpaBuaHOTO TIpOBEXkHaHEe Ha OATaHCOBH OIHUTH C
NTUIA HW3UCKBA BB3MOKHO HAW-TTBIHO OYHCTBAHE Ha
XPaHOCMUJIATENTHUS TPAKT OT (pypakHn octarhiy. ToBa
ce TMOCTUTa Ype3 JIMIIABaHE OT XpaHa 3a OIPEeNeHO
Bpeme. [Ipu nTummTe To3u NEPHOJ € C MPOABIKUTETHOCT
ot 48-108 gaca. EHepruitaust MeTab0IM3bM C€ TIOBITHIBA
TIPH TJIAAYBAHETO U TEIIECHUTE PE3ePBH C€ MOOMIN3HPAT.
ToBa TpsOBa ma ce yCTaHOBH MHOTO NPEIM3HO 3a
MaKCHMaJHa KOMIICHCALUS Ha OTPHUIATEIHUS CHEPTUeH
OanaHC HA ITHYXS OPTAHUIBM.

He ce Hamepuxa JaHHH 33 ChIbPKAHUETO Ha IIMKOTeHA
B YCpHUA )Ip06 M KCTOTCJIa B KPbBTAa Ha IMbANBABIN B
JOCTBITHATA HU JIUTEpaTypa.

IlenTa Ha HACTOSLIETO TPOYYBAaHE € Ja CE yCTAaHOBH
JHaMHKaTa Ha KOJIMYECTBCHUTEC TPOMCHU Ha ITIMKOT'€HA B
YCpHUA ):[p06 1 all€TOHOBH TCJia B KPbBTA HA IBANBABIH,
JIMIICHW OT XpaHa CIope] METOJMKara 3a 0ajJaHCOBH
OIIMTH C IITUILIH.

IIpe3 2004 r. mpoBegoxMe onut ¢ 78 SIMOHCKU IBATBABIN
ot niopogara MapaoH Ha 4-5 ceAMUYHA BB3PACT OT €IHO
W CBIIO JIIONHI0/ 1o 36 BHB BCsKa ONUTHA rpymna u 6
NTHLIU B KOHTpoOiHara rpymna. OnutHUTe rpynu Osixa
copmupana o ceHust HaduH: [IppBaTa onuTHa Tpyna
Oerlle TMIIeHA OT EHEPTUitHA To0aBKa 3a 72 yaca. Bropara
OIIMTHA TpyIa MoJyyaBalie mo lg 4ucra nioko3a Karo
20% pa3TBOp Ha Bceku 12 yaca 3a ChIIMS MEPUOJ HA
JIMIIaBaHe OT XpaHa.

ChbIbp)KaHHETO Ha DIMKOreH Oelle ONpeesieHo upes3
Moauunrpana MeTouka komOrHupana ¢ rect Glucose
GOD FS* - Diagnostic Systems — Germany.

Keroremara (B mg aueron/1000 ml mnpoba) Osixa
ompesessHd  (OTOMETPHUYHO 1O  MOmU(HIUpaHa
Meroauka Ha Natelsson.

Enepruiinara no6aska (1g umcra nmokosza Ha 24 daca
Oe M3BBpIICHA CIIOPE]] JAHHUTE 32 HE0OXOoIuMaTa HEeTOo
SHEepryst 3a MO/UIbPKaHe MPHU IITHIIH.

EnnodakropHus nucrepcnoHeH aHamn3 Oe W3MON3BaH
3a CpaBHSBAHE Ha PE3YJITATUTE, KaTO JOCTOBEPHOCTTA Ha
paznukute onpenenuxme mo CtionsHT — Ourmep.
ChappKaHUETO Ha TIIMKOTEH B YEPHUS IPO0 HA ITHIUTE
oT KoHTponHara rpyma 6e 11990 £ 96 mg/kg. Tlpu
IagyBaHe MOJIEKyTaTa Ha TIUKOTeHa € TIOAJIOKEHa
Ha OBpP30 pasrpaxklIaHe, MPH KOETO C€ OCBOOOXTaBa
IJTIOKO3a, OCUTypsiBaia eneprus. [Ipu nrumure, TuieHn
OT eHepruitHa jJo0aBKa CTOWHOCTHTE Ha TO3W HMHJIEKC
HaMasaT oT 12 vac ot miaayBaneTo (6910 £ 160 mg/kg),
KaTo TeHJICHIUATA ce 3ama3Ba 110 24 gac (2740 =230 mg/
kg), (p<0.01). Paznuuusara ¢ KOHTpOIHATA I'pyIa, MaKap
U HEJIOCTOBEPHH, OCTaBaT CBHINUTE JOKPas HAa OMHTHUSL
TIEPHO]T.

302

CpenHOTO ChIbpKaHWE Ha KeToTelna B KpPbBTa Ha
HermaxyBann mpAmbabuu 06e 0.014764+0.005 mmol/
l. Ilpm miagyBanauTe WHANBABIM, HO HETPETUPAHH
C DIIOKO3a CTOMHOCTUTE Ha WHIEKca Bapupaxa 0e3
orpannyenue, 0.001188+0.00005 mo 0.026618+0.001
mmol/l. Tlo-HuCKO HMBO Ha KeTOTENaTa B CPaBHEHHUE C
KoHTposHUTE Osixa Ha 12 yac (0.001188+0.00005), ac
Hali-BUCOKA CTETEH Ha JI0CTOBEpHOCT Ha 36 u 48 vac ot
Ha4YaJIOTO Ha ONIUTHUA NIEPUO.

Enepruiinara no6aska ot 1g ymcra niroko3a noamnomara
MOAbPKAHETO Ha CHEpruiifHus MeTaboiau3bM IpH
MIPOJBJDKUTEIIHO JIMIIABAaHE OT XpaHa Ha OIUTHUTE
SIIOHCKY ITBAITBIBLIN.

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. For fowls those periods were in the
frames of 48 — 108 hours (16; 1; 13; etc.).

The abrupt change of the nutrition regime caused stress in
the organism, especially in the high productive bird races
(3). During food depriving the content of liver glycogen
can be totally exhausted. The glycogen in muscles
under the same conditions is usually not exhausted to
drastically low levels. The energy metabolism is affected
during starvation and body reserves are being mobilized.
That should be established very precisely in order to
compensate the negative energetic balance in the bird
organism to the maximum. Besides, the results of the
experiment should be comparable with those in practice,
i.e. they should serve the aims of nutrition in practice.
The unfavourable effect of the negative energetic balance
on the growth and development of the young organisms
is well known. For that reason (9) suggested that the
food-deprived, 22-24-week old Peking ducks submitted
to balance experiments should be additionally given 30 %
solution of glucose from 8™ until 60™ hour of starvation.
It is practically 100 % absorbable and does not affect the
results of digestibility.

During total or partial food depriving the amount of
glycogen in liver and muscles decreased significantly due
to its intensive disintegration (15).

Ketobodies are normal products of the metabolism of fats
and carbohydrates. They were found in minimal amounts
in the blood of domestic animals (7).

We did not find data about their amounts in the blood of
quails in the available literature.

The aim of the present study was to establish the dynamics
of the quantitative changes of the glycogen in liver and
of ketobodies in the blood of quails food-deprived in
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in 24 hours
Legend: Significance: nq-ng- no; a-a - significant by p< 0.01 between control and 1-st group;

al-al — significant by p< 0.01 between control and 2-d group; b-b - significant by p< 0.01 between 1-st and 2-nd group

In the birds deprived of energy additives the values of
that index decreased significantly as early as the 12
hour of starvation (6910 + 160 mg/kg), the tendency
being maintained until the 24™ hour (2740 + 230 mg/
kg), (p<0.01). The differences to the control group,
although insignificant, remained the same until the end
of the experimental period (Table 1). Figure 1 presents
graphically the glycogen levels in the food deprived birds
with and without an energy supply with glucose solution.
It should be mentioned that the levels of liver glycogen in
all the quails were lower than the levels of the same index
in the non-starving birds of the control group.

The levels of liver glycogen in the birds that received
glucose solution were significantly higher at the 24, 36"
and 48" hour (p<0.01) in comparison with the quails
without the energy additive (Table 1, Figure 1).

Table 2 presents the dynamics of ketobodies in the blood
of the studied quails.

The mean values of ketonic bodies in the blood of the
non-starving quails were 0.014764+0.005 mmol/l. Our
results were the closest to those cited about pigs (7, 6).
In the available literature we did not find data about the
levels of that index for quails. In our previous studies
with young Muscovy ducks (14) the values of the ketonic
bodies in the peripheral blood of non-starving birds were
0.0095 mmol/l after which they increased significantly
until the 72" hour, decreasing afterwards.

In the untreated but food-deprived quails the values of
the index varied within the limits of 0.001188+0.00005
to 0.026618+0.001 mmol/l. The lowest levels of
ketobodies compared to the control were at the 12
hour (0.001188+0.00005), and the highest statistically
significant levels were at the 36" and 48" h after the
beginning of the experiment (Fig. 2).

The acetone bodies in the second experimental group
were lower compared to the first one and they varied
within narrower limits during the whole period of the
investigation.

In the first experimental group (starving quails without
glucose additive) a high degree of significance was
detected in the dynamics of content of ketobodies,
determined by the duration of starving (Table 2). The
content of ketonic bodies in the second experimental
group (starving quails with glucose additive) followed
the dynamics of the index in the first experimental group
but the values were significantly lower (with an exception
of the period 60" — 72" hour (Table 2, Fig. 2).

Total acetone bodies are organic compounds containing:
acetone, acetoacetic acid and p — oxyfat acid. They are
normal metabolites and they are to be found in minimal
quantities in the blood of pigs and ruminants — 0.5 - 8.0
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mg %, (6, 7, etc.). In human peripheral blood they are
below 30 mg/1 (15). Data of the present experiments were
close to those cited about pigs.

CONCLUSIONS

The content of glycogen in quail liver varied from 16920
mg/kg (for quails treated with glucose at the 24™ hour) to
2740 mg/kg for quails untreated with the energy additive
at the 24" hour of the period of starvation. The values of
liver glycogen were significantly lower in all the starving
quails not receiving glucose compared to the same index
for the non-starving birds. As a whole the levels of liver
glycogen were significantly higher in the birds receiving
glucose in comparison with those deprived of the energy
additive.

The content of ketones in the bird blood was the lowest
for both experimental groups at the 12 h of the period of
starvation (0.00117mmol/l) and the highest — at the 36"
h of the period of starvation - 0.010 mmol/l in the quails
receiving glucose and 0.027 mmol/I in those deprived of
the glucose, respectively. The energy additive given to
the starving quails maintained relatively stable levels of
acetone bodies in blood. The ketonic bodies in the blood
of the starving quails that were given the energy additive
were comparatively lower than the level in the starving
analogues untreated with glucose.
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