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PRODUCTIVITY OF RABBITS AND BALANCE OF CALCIUM
AND PHOSPHORUS IN THEIR BODY BY FEEDING DIFFERENT
SOURCES OF SELENIUM

The analysis of literary sources testifies to insufficient content of Selenium in forage. Therefore some extra Selenium-
containing compounds have to be added to the rabbits’ diet so that the desired rate of Selenium could be reached. The data,
received from in-vivo research showed that of all used sources of Selenium (sodium selenite, sodium selenate,
selenomethionine and Sel-Plex) the most effective for young rabbits was Sel-Plex. Inclusion of Sel-Plex into diet to reach
Selenium level 0,2 mg/kg of dry matter led to the live weight increase of experimental rabbits by 4,7 % with a simultaneous
decrease by 2,9 % of ra feed portion per 1 kg of body weight increase. Using Sel-Plex instead of sodium selenite for young
rabbits leads to a tendency to increase the absorption of Calcium and Phosphorus into the rabbits body. The use of inorganic
Selenium salts, as compared with organic, has a less positive influence on the productivity of rabbits.
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Introduction of the problem. In the history of development of animal mineral feed studies the year
1817 was marked with a discovery of a new trace mineral — selenium, which during the following 140
years was considered to be extremely toxic for animals. Only due to Schwartz and Foltz, whose research
work was published in 1957, the attitude towards selenium changed completely. They suggested that
selenium was an essential element of animal food. This sensational news opened a new era in the
research on selenium and its influence on animals.

It has been proved by now that selenium possesses antioxidant characteristics which is conditioned by its
participation in detoxification of lipoid peroxide oxidation products; its metabolism process and influence on
metabolism of other matters have also been studied. It has been found that selenium is able to replace Sulfur
in sulfuric amino acids and partially function as vitamin F. Lack of selenium causes over 77 diseases and
their symptoms, most common of which are: muscular dystrophy, exudative diathesis of poultry, liver
necrosis of pigs and poultry, mastitis and endometriosis of cows, microangiopathy of pigs, ovarian cysts, etc.
However, surplus of selenium is also harmful for animals. As the range between lack and surplus of this
element in the animal body is quite narrow, much of modern research is targeted at determining biotic doses
of selenium for animals of different species, sex and age groups [1, 3].

After a number of investigations we have determined which selenium rate would be the most
efficient in the diet of different sex and age groups of cattle and sheep, some species of fish and poultry
as well as some groups of horses and pigs. However, not only the dosage but also the source of selenium
is extremely important for better provision of this element in the animals' diet [2].

The amount of selenium in feed used for feeding rabbits in Ukraine is not sufficient. Therefore some
extra selenium-containing compounds have to be added to the rabbits' diet so that the desired rate of
selenium could be reached.

The sources of selenium could be conventionally divided into compounds of organic origin and
those of inorganic origin. The most prevalent inorganic selenium salts are sodium selenite and sodium
selenate, among organic ones — selenomethionine preparation, selenopyranium or SP—1 (9-phenilsimmo-
ctahydroxanthene), DAFC-25 and Sel-Plex [2,4,5].

Material and methods of research. The aim of our investigation was to determine the most efficient
Selenium rate and study the efficiency of different sources of Selenium in the diets of young rabbits.

For the above purpose two in-vivo experiments were carried out in the site of rabbit farm
"Chubunetske" in Kyiv region. For each of the experiments animals were selected according to the
pairwise analogue principle, considering their kind, sex, breed, age, live weight, productive performance
and physiological condition.

The first experiment, aimed at determining the most efficient Selenium rates for the diet of young
rabbits, involved 5 groups of animals, 15 heads per group. Sodium selenite was chosen as the source of
Selenium. The results of the first in-vivo experiment show that the most efficient Selenium rate in the
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diet of young rabbits grown for meat was 0,2 mg/kg of feed dry substance. At this rate the live weight of
young animals obviously exceeded the control one by 8,5 %.

Considering the results of the first in-vivo experiment another in-vivo experiment was carried out. It
was aimed at analyzing Selenium’s biological accessibility and efficiency of different sources of
Selenium in the diets of rabbits (table 1).

Table 1 — In-vivo experiment Ne2

Feeding terms and conditions

Basic term
(60days)

Groups of animals Comparative term

(15 days)

Basic diet (BD), balanced as
per specified norms

BD + sodium selenite (with Selenium content rate of

1 - control group 0,2 mg/kg of dry substance)

BD + sodium selenate (with Selenium content rate

2 — experimental group BD of 0,2 mg/kg of dry substance)
3 _ experimental group BD BD + selenomethionine (with Selenium content rate
of 0,2 mg/kg of dry substance)
. BD + Sel-Plex (with Selenium content rate of 0,2
4 — experimental group BD

mg/kg of dry substance)

The source of Selenium used in experimental groups 2, 3 and 4 was sodium selenate,
selenomethionine and Sel-Plex respectively, in control group 1 — sodium selenite.

In the course of our research the following data were analyzed: virtual amount of consumed feed,
live weight dynamics, digestibility of nutrients, nitrogen exchange process, balance of Calcium,
Phosphorus and Selenium, and hematological indices.

Research results. Feeding young rabbits with various Selenium compounds substantially effected
their growth rate (table 2).

As figures in Table 2 indicate, at the beginning of the basic term of the experiment, that is at the age
of 60 days, the average live weight of experimental group rabbits had little difference with that of the
control group.

Table 2 — Changes in live weight of young rabbits, g

Group
Indices control experimental
1 2 3 4
60 days 1112,9+21,19 1110,2+22,69 1093,1+26,17 1093,2+19,74
90 days 2121,04£27,56 2133,2430,44 2177,9+14,80* 2186,9+25,43
120 days 2937,0+37,63 2963,8+39,93 3049,5+32,68* 3076,1+39,03*

Note: hereinafter *P<0,05; **P<0,01; ***P<0,001 as compared with the control group.

After 30 days of consuming mixed feed which included different Selenium-containing compounds
(sodium selenate, sodium selenite, selenomethionine and Sel-Plex) the live weight of the experimental
rabbit groups 2, 3 and 4 exceeded the control level by 0,6; 2,7 (P<0,05) and 3,1 % respectively.

By the end of the basic term of the experiment (the rabbits age — 120 days) by their live weight
rabbits of experimental group 2 exceeded their counterparts of the control group by 0,9 %, group 3 — by
3,8 % (P<0,05), group 4 — by 4,7 % (P<0,05).

Special attention in our research was attached to calcium, as we consider it to play a very important
role in the animal body.

In what extend different sources of Selenium influence the calcium exchange process can be
understood from the data given in Table 3.

As the amount of feed consumed by the rabbits of all groups was approximately the same, the
amounts of calcium consumed by them together with the feed differed by less than 1%.
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Table 3 — Balance of calcium in the body of test rabbits (n=3, M+m), mg

Group
Indicators control experimental
1 2 3 4
Consumed with feed 990+2,10 992+19,5 995+1,9 998+20,9
Secreted with excrements 470+0,0155 467+17,9 465+13,3 462+11,0
Secreted with urine 34+0,0029 34+1,3 37+1,7 40+1,8
Assimilated 486+0,0088 491+5,1 493+12,5 49690
Assimilated, % of the amount consumed 49,1+0,29 49,5+0,94 49,5+1,34 49,7+0,35

The amounts of Calcium secreted by the rabbits of different groups with their droppings was a little
different. By this index the control group excelled the experimental groups by 0,6; 1,1 and 1,7 %.

The amounts of Calcium secreted with their urine by the rabbits of experimental group 2 and the
control group were the same. The rabbits of experimental groups 3 and 4 secreted it by 8,8 and 17,6 %
less than the control group.

The rabbits of experimental groups 3 and 4 excelled the control group as to the amount of calcium
assimilated. This superiority made up 1,4 and 2,1 %. The rabbits of experimental group 2 excelled the
control group by 1,0 %.

Calcium assimilation rate can be seen from the ratio between the assimilated minerals and the
consumed one. By this index the rabbits of experimental groups 3 and 4 excelled the control group by
0,40 and 0,56 %. The rabbits of experimental group 2 also excelled the control group, this difference in
calcium assimilation rate made up 0,39 %.

The Calcium exchange process to a certain extend depends on a certain source of Selenium.

In the course of our research it was found that a certain source of Selenium does influence the
calcium exchange process but what still remains unclear is its ability to influence the Phosphorous
exchange process. For this purpose we studied the influence of a certain source of Selenium in the
animal diet on the balance of Phosphorous (Table 4).

Table 4 — Balance of Phosphorous in the body of test rabbits (n=3, M+m), mg

Group
Indicators control experimental
1 2 3 4
Consumed with feed 890+18,9 891+17,5 894+1,7 897+18,8
Secreted with excrements 512+43,9 514+51,8 515+43,9 516+34.,4
Secreted with urine 26+2,0 23439 19+£2,1 17+3,1
Assimilated 352434,1 3544+37,6 360+42,5 364+22,8
Assimilated, % of the amount consumed 39,6+4,10 39,8+4,76 40,3+4,73 40,6+3,00

As depicted in Table 4, the amount of Phosphorous consumed by the rabbits of all groups was
approximately the same — the difference made up less than 1,0 %.

The amounts of Phosphorous secreted with their droppings by the rabbits of the experimental
groups are also near the same with that of the control group. The superiority of the experimental groups
over the control group made up less than 1,0 %.

The amounts of Phosphorous secreted with their urine by the rabbits of experimental groups 2, 3 and
4 were respectively by 11,7; 26,0 and 33,8 % less, compared with the control group.

There was very little difference in the amount of the Phosphorous assimilated by the animals. By this
index the rabbits of experimental groups excelled their counterparts of the control group by 0,5-3,3 %.

The amount differentials of the Phosphorous consumed, secreted and assimilated caused a slight rise
of the ratio between the assimilated minerals and the consumed one within the rabbits of experimental
groups. This rise lies within the bounds of 0,2-1,0 %, and, like other changes in the process of
Phosphorous exchange, has not been proved by statistical treatment. Hence, there are no grounds to state
that replacement of sodium selenite with other test sources of Selenium, whether of organic or inorganic
origin, considerably influences the Phosphorous exchange in the body of young rabbits, grown as a
source of meat.
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Conclusions. 1. The best doses of Selenium for rabbits is 0,2 mg/kg of dry matter and from all used
sources of Selenium (sodium selenite, sodium selenate, selenomethionine and Sel-Plex) the most
effective was Sel-Plex.

2. Replacement of sodium selenite in the diet of young rabbits on organic sources of Selenium leads
to a tendency to increase the absorption of Calcium and Phosphorus in the body of rabbits.
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[ponyKTUBHICTH MOJOAHAKY KpoJiB Ta 0ajaHc Kaabpuilo i ¢ocdopy B ix opramismi 3a 3rogoByBaHHsI Pi3HHX
JKepet ceJleHy

O.M. Kocsinenko

AHai3 JiTepaTypHHUX JPKepes CBITYNTH PO HEAOCTAaTHIH BMICT celleHy Y KopMax. ToMy, Juist TOCSTHEHHsT 0aKaHOTO PiBHS
BOTO MIKpOEIEMEHTa B KOPMi O CKJIaay pallioHy HEOOXiJHO IOJaTKOBO YBOJWUTH CECJIICHOBMICHI CIONYKH. 3 JaHUX,
OTPHUMaHHUX ITiJl 9ac MMPOBEAEHHS HaAyKOBO-T'OCIIOJAPCHEKOT0 OCIiAY BUAHO, IO CePes TOCTIPKYBAaHNX JUKEPEIl ceIeHy (CeNeHIT
1 ceneHar HaTpito, ceneHoMeTioHiH Ta Cen-Ilnekc) HaOUTBII eheKTUBHUM I MOJIOAHAKY KpoiiB OyB Cen-Ilnekc. YBeneHHs
HOTr0o B paIioH Uil JOCATHEHHs 3arajlbHOTO BMICTY ceJeHy Ha piBHI 0,2 MI/KT CyXoi pEUYOBHHH CIPHSIO IMiIBHIIEHHIO KUBOT
MacH HigmocmigHuX KpomiB Ha 4,7 %. 3amiHa ceneHiTy HaTpifo y moBHOparioHHOMYy koMmOikopmi Ha Cen-Ilmekc cmpusie
MTOKPAIIIEHHIO 3aCBOEHHS KalbIlifo Ta (ocdopy. BukopucraHHs HEOpraHIYHHUX CONEil celleHy, MOPIBHAHO 3 OpPTaHIYHUMH
CIIOJTyKaMH{, Ma€ MEHII MO3UTHBHHI BIUTUB Ha NPOYKTHBHICTH KPOJIUKIB.

Kiwuosi ciioBa: cenen, kanbliiid, pochop, Kpodi, MpoayKTUBHICTh, CEJICHIT, ceneHar, cenenometionid, Cen-Ilnekc, xuBa
Maca, KOpM.

IIpoxyKTHBHOCTE MOJIOAHSIKA KPOJIHMKOB, a TakKKe OajdaHc Kaabius W (ochopa B HX opranmsMe mnpu
CKapMJIMBAHUH PAa3THYHBIX HCTOYHHKOB ceJieHa

E.M. Kocsinenko

AHanM3 JHMTEpaTypHBIX HMCTOYHMKOB CBHJETENBCTBYET O HEIOCTATOYHOM COAEp)KaHWM celeHa B Kopmax. Ilostomy, mmsa
JIOCTIKEHHS] HeOOXOIMMOTO KOJTMYECTBA 9TOTO0 MHUKPOAIIEMEHTA B KOPME B COCTAB PAIMOHA HEOOXOAMMO JIOTIONHUTENEHO BBOJUTH
CeNeHOCOIeprKalllie BellecTa. V3 JaHHBIX, MONYYEHHBIX B pe3yNbTaTe MPOBENCHHS HAYYHO-XO3SHCTBEHHOTO OIBITA BHIHO, YTO
CpEIH UCCIeTyeMbIX HCTOYHHUKOB CelleHa (CENIHUT U CelieHaT HaTpus, ceneHomeTHoHuH U Cen-ITnekc) HanGomnee 3 deKTHBHBIM 11
Moo Hsika KposkoB Obut Cen-ITnexc. BeeneHne ero B parmoH it JOCTHKEHHS OOIIEro coziepkanusi ceyieHa Ha ypoBHe 0,2 Mr/kr
CYXOr0O BEILECTBA CIOCOOCTBOBAJIO YBEIMYEHUIO )KUBOWM MacChl MOJONBITHBIX KPOJnKoB Ha 4,7 %. 3aMeHa celleHHTa HaTpusi B
MOTHOPAIOHHOM KoMOuKopMme Ha Cen-Ilnekc crocoOCTByeT yimydIeHHIO0 yCBOSHHs Kanmblusd U pocdopa. [loxoxne pe3ynbrarst
TOJTydeHbI U TPU CKApMIIMBaHUU KPOJIMKAM CEeJIEHOMETHOHMHA. VICTonp30BaHNe HEOPTraHWYECKHX COJNel celleHa, CPaBHUTENHHO C
OpraHMYECKUMH COSIMHEHMSMH, OKa3bIBAaeT MEHEee MO3UTUBHBIN Y()(EKT Ha MPOTYKTUBHOCTH KPOJIHKOB.

KnroueBble cioBa: ceneH, kKambuuif, $pocdop, KPOIMKH, TPOTYKTUBHOCTh, CEJIEHHT, CEIeHaT, celleHoMeTHOHHH, Cei-
[Tnekc, xuBOH BEC, KOPM.
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