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VITAMIN D-STATUS OF CALVES AT THE FIRST MONTH OF LIFE
AFTERDIFFERENTROUTES OF CHOLECALCIFEROLINPUT TO COWS
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Vitamin D-status of early postnatal calves obtained from high-performance cows were treated with
cholecalciferol orally or intramuscularly in winter-stall period was investigated.Vitamin D was added to
the diet in daily dose of 30 IU per 1 kg of body weight for a month starting 7—10 days before the predicted
date of calving, and then in 5—7 day after calving. Intramuscularly vitamin D was administered.: the first time
— at 7-10 days before the predicted date of calving and three more times starting from 5—7th day after
calving every 7 days at a dose of 210 IU per 1 kg of body weight for each input.For studies in calves for took
blood 5-7- and 28-30-th day after birth. In the blood examined the contents of the 25-hydroxyvitamin D,
total calcium and its fractions, inorganic phosphorus, magnesium and alkaline phosphatase activity.

It was established that calves derived from cows that in the last days of gestation and after calving
were treated with cholecalciferol orally or intramuscularly had higher blood levels of 25-OHD;, total
calcium, bounded with protein calcium and ultrafiltrated calcium, inorganic phosphorus, magnesium and
lower activity of alkaline phosphatase compared to calves from cows of the control group.

Blood serum of calves born by cow sthat were intramuscular injected with vitamin D; characterized
by significantly higher content of 25-OH D, calcium and inorganic phosphorus at 5—7th and 28-30th day
after birth, compared to calves of control group. Supplementation of cow diet with cholecalciferol showed
the effectt on these calf blood parameters onlyon 28-30"day after birth.

Thus, the introduction of cholecalciferol cows in late pregnancy and early lactation is essential to
ensure their calves this vitamin in the early postnatal period.
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Y sumoeo-cmitinosuii  nepiod  docnidxcysaru  D-eimaminnuii  cmamyc  mensim — PaHHb020
NOCMHAMATLHO20 NEPiody pPO3GUMKY, sKi OVIU OmpumaHi 6i0 6UCOKONPOOYKMUBHUX KOPI8, KOMpum
NepopanbHoO i NapenmepanrbHo 6600UnU xoaekarvyugepon. Ilepopanvro xonekanvyugepon 6800uu Kopogam
00 Kopmy wodenHo y 00606it 003i 30 MO na 1 ke macu mina enpo0oexc micsiys, novunaiouu 3a 7—10 Ouig
00 NpPocHO306aHOI 0amu OomelenHs, ma 3 5—7-20 Ows nicis omeneHHs. Buympiwmvom 's3060 éimamin D
66800uaU: nepuull paz — 3a 7—10 OHie 00 nPoeHo306aHOT Oamu OMeNeHHs | we mpuyi NOYUHAyY 3 5—7-20
OHsL miclisi omeneHHsi uepe3 KodicHi 7 Ouie y 003i 210 MO mna 1 ke macu mina 3a 0O0He 66e0eHHA.
s 0ocniodocenv y mensim opanu kpoe na 5—7 i 28—30-1 Oenv nicis HapoodicenHs. Y kposi docnidxcysanu
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emicm 25-eiopokcusimaminy D, kanvyito 3aeanbHoeo i oo parkyil, ¢ocgopy nHeopeaniunozo, Macuio ma
aKmMueHicmb JYIHCHOT hochamasu.

Bemanoeneno, wo mensima, ompumani 6i0 Kopie, AKUM 8 OCMAHHI OHI MITbHOCME MA NICAS OMENEHHS
6800UNU XONEKATLYUDEPOT NEPOPATLHO | SHYMPIUHLOM 3080, XAPAKMEPUIYEATUCS OLIbWUM 8MICIOM )
kpoei 25-OHD;, xanvyitlo 3aeanvhoco, Npomeinss’s3ano20 [ Yivmpagiibmposano2o, Heop2aHiuHO20
Gocopy, maznilo ma HUNCHOI AKMUGHICIIO JYJCHOL hochamasu, Hidc mensma, Ompumaui 6i0 Kopie
Kowmponvhoi epynu. Tensima, ompumani 6i0 Kopis, sKum eimamin D 6600unu 6HYymMpiutHboM 53080
Xapaxmepusyeanucs 8ipociono suwum emicmom 25-OHDj;, kanvyito i Heopeaniunozo gocgopy na 5—7-u i
28—30-11 Oenb nicis HAPOOICeH S, NOPIGHAHO I3 KOHMPOAbHUMU. [[00a8aHHs KOPO8AM XONeKalbyupepory 00
KOpMY NPOSIGNANO0 C8Ill 6NJAUE HA OOCHIONCYSAHI NOKA3HUKU Y Kpoel menam nuute Ha 28—30-i1 denv nicis
HAPOOIICeH L.

Omoice, 66e0eHHs XONCKAILYUDEPOTY KOposam 6 KiHYyi MmiibHOCmi | HA ROYAmKy Jaakmayii €
BANCIUBUM OJI51 3a0€3NeUeHHsL IXHIX MeAsm Yum GiMamMiHOM y PAHHIL NOCMHAMATbHUL Nepioo.

Karouosi caoBa: KOPOBU, TEJIATABITAMIHD, METABOJII3M, KPOB 25-
I'APOKCUXOJIEKAJIBIIU®EPOJI, KAJIBLIN, ®OCOOP, MAT'HIU, JIY)KHA ®OCDPATA3A

D-BUTAMMHHBIN CTATYC TEJIAT B IEPBBIA MECSII ’)KWU3HU ITPA PA3HBIX
CIIOCOBAX BBEJIEHU A XOJEKAJBIIUA®EPOJIA KOPOBAM

JI. JI. FOckus, B. B. Bauszno
1 yuskiv@inenbiol.com.ua

WNucturyt 6uonorum xxuBotHeIXx HAAH, yn. B. Cryca, 38, 79034, Ykpauna

B 3ummne-cmotinosviii  nepuoo  ucciedosanu  D-gumamunuelii  cmamyc — measm — paHHe2o
NOCMHAMATLHO20 Nepuooa pasgumus, Komopvle Oblild NOLYHEeHbl OMm  BbICOKONPOOYKMUBHBIX KOPOG,
KOMOPbIM NEePOpaAibHO U NAPEeHmepanvbHo 8600unu xonexkanvyugepon. Illepopanvho xorexanvyugepon
6800UNU KOPOBAM 8 KOPM edicedHedHo 6 003¢ 30 ME na 1 ke maccvl mena 6 meyeHue mecaya, Hayunas 3a 7—
10 Oneti 0o npoernosupyemou damvl omenda, u ¢ 5—7-20 OHs nocie omena. Bhympumvieuno eumamurn D
6800uUnU: nepevlil paz — 3a 7—10 Ownell 0o npednonazaemol damvl Omena u ewe mpudxcovl HAUuHas ¢ 5—7-20
OHsL nocie omena uepe3 kagcovle 7 OHeli 6 doze 210 ME na 1 ke maccet mena 3a 00HO 88edeHue.
s uccnedosanuii 6 mensim opanu kpoev Ha 5—7 u 28—30-1i denv nocieposcoenus. B kposu uccredosanu
cooeposcanue 25-eudpokcusumamuna D, xamvyus obwezo u e2o gpaxyui, ¢ocopa Heopeanuueckozo,
Maenus U aKMUGHOCMb wielounol ghocpamaszvl

Yemanosneno, umo mensma, noiyuennvle om KOpos, KOMOPbIM 6 NOCACOHUE OHU CMETbHOCHMU U
nocie omena 6800UNU XONEKATbYUDEPOT NEPOPATLHO U GHYMPUMBIULEYHO, XAPAKMEPUSUPOBATUCL GbICULUM
cooepocanuem 6 Kposu 25-OH D3, xamvyus obugeco, npomeunHces3anHo2o u yibmpaguibmpyoyecocs,
Heopeanuyeckoz2o gocghopa, maznus u 6oaee HU3KOU AKMUBHOCbIO WelouHol hochamasvl, yem mensima
NOTYYeHHble Om KOpO8 KOHMpOvHoue pynnul. Tensima, nonyueHuvie om KOpo8, KOMOpwvM eumamur D
6600UNU  BHYMPUMBIUEYHO, XAPAKMEPUSUPOBATUCL OO0CMOBEPHO bicuium codepocanuem 25-OH D3,
Kanbyusi U Heopeanuvecko2o ocgopa na 5—7-u u 28—30-1i Oenv nocie poxcoeHus, NO CPABHEHUIO C
KOHmMponvubimu. Jlobasnenue KOpoBaM XONEKATbYUPDEPOIA 8 KOPM NPOSIGISNO CBOCGIUSIHIUE HA UCCIEeYeMble
noxazamenu 8 Kpogu measim moavko Ha 28—30-1 0eHb nocie poricoeHusl.

Credosamenvho, 68edeHue X0NeKarbyupepora KOposam 6 KoHye CMeIbHOCmU U 8 Hadaje 1aKmayuu
ABNAEMCSL BANCHBIM 07151 0DecnedeHus: measim SMUM GUMAMUHOM 8 PAHHUL HOCIMHAMATbHYLIL NEPUOO.

KmioueBnie caoBa:KOPOBBI, TEJISITA, B\I,/ITAMI/IH D, METAEOHEIBM, KPOBb, 25-
I'MAPOKCUXOJIEKAJIBIIU®EPOJI, KAJIbLHMHU, ®OCDPOP, MAI'HUM, HIEJIOUHA
DOOCDATA3A
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Feeding and housing conditions of
pregnant cows have a significant impact on the
viability of newborn calves and their
physiological maturity, growth, development
and implementation of the genetic productivity
potential. The vitamin D plays important role
in ensuring vital functions of calves in early
postnatal periods. In young cattle 1-12 months
old, mild D-deficient condition is diagnosed in
more than 40 %. Calves born in the autumn
and winter are sick more often [1-4].

It is known that newborn calves have a
low level of vitamin D in the blood plasma and
liver [5]. The supplement of their mothers by
vitamin D and its levels in colostrum and milk
consumed the offspring has a direct impact on
D-vitamin status of the body in the early
postnatal period [3, 6-11]. Research by B. W.
Hollis et al. (1983) found that there is a
relationship  between  level of  25-
hydroxyvitamin D in blood of cows and its
level in milk [12].

Vitamins D, and Ds; are biologically
inert compounds. They pass a series of
consistent transformations for the
manifestation of theirs biological actions.
The first stage of this transformation occurs in
the liver under the influence hydroxylized
enzymes to form 25-OH D. Further it’s
transformation to active metabolites depends
on the level of calcium and phosphorus in the
blood. During hypocalcemia and
hypophosphatemia, 25 OH D is converted to
1,25-(OH), D in kidney, but for norm- and
hypercalcemia hydroxylation occurs on 24- or
26-" position of carbon to form 24,25-(OH), D
and 26,25-(OH), D, respectively. Partially the
transport form of 25-OH D enters into the fat
and muscle tissues, where it can create tissue
depot of indefinite existence [13].

The criterion for evaluation of the need
for vitamin D, which suggested R. L. Horst et
al. (1994) 1is the concentration of 25-
hydroxycholecalciferol in blood. The level of
25-hydroxycholecalciferol is considered as a
total reflection of the endogenous formation of
cholecalciferol in the skin and its receipts from
feed or vitamin preparations. In healthy dairy
cows concentration of 25-OH Dj; in plasma is

in the range of 20 to 50 ng/ml. Values less
than 5 ng/ml is considered as a sign of
deficiency of vitamin D; if the concentration
exceeds 200 to 300 ng/ml, it is evidence of the
development of hypervitaminosis, and causes
intoxication by vitamin D [14].

In addition, today the issue of normal
values of concentration of 25-OH D3 in serum
is debatable. There is no doubt in fact that
«normal» can be considered such level of 25-
OH Dj, which ensures the implementation of
cholecalciferol effects in all organs that
contain specific receptors for its hormonally
active form — 1,25 (OH), D3 [15]. Research
has established that in the early postnatal
period animals, can adapt to low levels of
vitamin D in their body variously, which
depends on the species [16].

Despite the large number of studies that
being conducted by different research groups
in order to establish normal levels of vitamin
D in the blood of humans and animals,
remains important questions regarding the
optimal level of vitamin D in the body of
calves in early postnatal period because of
various factors and ways of correction.
This issue is topical not only in Ukraine, but
also in other European countries, because of
very little information about the actual content
of vitamin D in the feed in various regions, the
loss of it’s prolonged storage ability and
genetic ability of cows to accumulate vitamin
D in the liver and adipose tissue by the action
sunlight during the grazing period. Moreover,
no data about the levels of 25-OH D; in
plasma, which define the lower limit of
adequacy or sufficiency of the body and its
effects on metabolism in calves during the first
month of life.

In this context, the aim of this study
was to investigate the contents of the active
metabolite of vitamin D; — 25-OH D;, the
concentration of calcium and its fractions,
inorganic phosphorus, magnesium and alkaline
phosphatase activity in the blood of calves
recieved from high-yielding cows which were
parenteral injection and oral supplementation
of vitamin Dj in the last days of gestation and
after calving.
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Materials and methods

Studies were conducted in the three

groups of dairy calves in pilot farm
«Pasichna» of Institute of forage and
agricultural Podillya NAAS of Ukraine,

located in the natural geographical areas of
Podillya. The experiment was performed
during the winter housing period. The calves
of all groups were obtained from high-yielding
cows of the Ukrainian Black-and-White dairy
breed that were kept in and the same
conditions and got with balanced feeding.
Calves born from these cows were divided into
three groups. The 1st group of calves (the
control one) were obtained from cows that
never got  additional  cholecalciferol.
The calves of 2™ (experimental) group derived
from cows that received the daily dose of
vitamin D3 (30 IU per each kg of body weight)
every day during a month per oral starting
from 7-10 day, up to the expected calving
date, and later — since 5—7 day after calving.
The calves of 3™ (experimental) group derived
from cows that injected with vitamin Ds
intramuscular: the first injection — 7—10 days
before calving and later — three more times
since 5—7 day after calving (each seven days,
dose — 210 IU per each kg of body weight for
one injection).

The blood for research was collected
from the jugular vein of calves in the
following dates: at 5"—7" days old (after the
first intramuscular injection) and at 28-30"
days old (after five days after the final
injection).

The concentration of 25-OH D3 in the
blood of the examined animals was detected
by means of the enzymelinked immunoassay
using the test system developed by the
Immunodiagnostik (Germany). The method is
based on the competitive binding of 25-OH D3
serum and 250H Ds-biotin with vitamin Ds-
binding protein (VDBP), that immobilized on
96-well immunological plates.

The content of calcium (total, bounded
with protein and ultrafiltrated), inorganic
phosphorus,  magnesium and  alkaline
phosphatase (ALP) activity were detected
using the biological test kits produced by the
Pliva Lachema firm (the Czech Republic)
applying the techniques described in the
mentioned paper [17]. The AP isoenzymes
activities were detected using techniques
described in the mentioned paper [18] and
expressed as U/l — the number of micromoles
of 4-nitrophenol released by the enzyme
contained in 1 liter of serum for 1 min under
these conditions. The obtained data were
processed statistically by the Statistica
software. The results of the mean values was
considered statistically significant at: p<0.05
— * p<0.01 — ** and p<0.001 — ***
compared to a control group of calves.

Results and discussion

Vitamin D provision rate of an animal
organism is detected by 25-OH D;
concentration in blood, which reflects the total
number of vitamin D of endogenous and
exogenous origin [1, 5, 13, 15]. 25-OH D3
content in blood serum of the cattle ows
depends upon age, breed, housing conditions
and clinical state [1, 5-9, 15].

It was established that the content of
25-OHD:; in the blood of calves aged 5-7 days
was lower, and the concentration of calcium
and inorganic phosphorus — higher than in the
blood of their mothers after parturition [19].
We found a lower concentration of 25-OH D;
in the blood of newborn calves compared to
the content of their mothers for 5-7 days after
calving apparently confirmed by studies of
several authors, that the activity of 25-
hydroxylase in the liver of newborns was very
low [20].
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Fig. 1. The content of 25-OH D5 (nmol/]) in the blood serum of the calves conditional upon various modes of vitamin
D; administration to cows (M = m, n = 5)

The content of 25-
hydroxycholecalciferol in serum of calves in
the control group at 5-7-days age old was
31.4£2.56 nmol/l and slightly increased for the
28-30-days (Fig. 1, 2). The injection of
cholecalciferol to cows by different ways led
to an increase of 25-OH Dj; concentration in
blood up their calves at 5-7™ and 28-30" days
old. Thus, at 28-30" days after
birth,concentration of 25-OH Dj3 in the calves
blood in 2™ and 3™ groups were 25 % and
29 % higher (p<0.05) in comparison to calves
of the control group (p<0.05). In 57 days
age the 25-hydroxycholecalciferol content was
significantly higher only in calves derived
from cows that vitamin D was administered
intramuscularly (p<0.05).

Thus, the 25-hydroxycholecalciferol
concentration in the blood of calves during
first days after birth depends on the content of
this metabolite in the blood of their mothers
and in the consumed colostrum and milk. Our
data are consistent with studies on other
animal species and human, the level of vitamin
D in the blood of pregnant women is shown in

its level in the blood of their offspring [6-S;
10, 12].

The content of total calcium in the
blood of all groups calves in the 5-7-0 day
after birth was higher in comparisant to its
rates in 30-day age (Fig. 2, 3). The high
concentration of total calcium in the blood of
calves during the first days after birth is also
likely to be the result of a high concentration
of 1,25-(OH), D in maternal blood and its
effect on placental calcium transport, as
confirmed by studies on sheep [21].

The injection of cholecalciferol to cows
before and after calving was accompanied by
an increase in total calcium and its fractions in
the blood of their calves. Thus, at the 5-7 days
after birth the total calcium content in the
serum of calves from the 3™ group was higher
by 11 % (p<0.05), protein-bound — 15 %
(p<0.01) and ultrafiltrated — 9 % (p<0.05)
compared to that of the control group calves.
In the 2™ group of calves at this age,
significant difference in the contents protein-
bound calcium was only observed.
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Fig. 2. The content of mineral elements (mmol/l) in the blood serum of the calves in the 5"—7" day
ageold M+ m,n=25)

In the 28-30-day after birth the total
calctum content in the blood serum of calves
from the 2™ group was higher by 11 %
(p<0.05) and 3" group — by 14 % (p<0.01) in
comparison to parameters of the control group
(Fig. 3). Thus, the content of protein-bound
calcium in serum of calves from the 2™ group
was higher by 22 % (p<0.001) and 3" — 26 %
(p<0.001). Content ultrafiltrated calcium in
this age was significantly higher only in calves
from the 3™ experimental group.

In the control and experimental groups
of calves aged 5-7-days, there was
insignificant difference between values of
concentration of inorganic phosphorus (1.77—
1.82 mmol/l) in the blood (Fig. 2). The content
of phosphorus in the blood was increased in

control as well as in experimental groups of
calves aged 28-30 days and amounted in
accordance: 1.83+0.05; 1.91+0.06 and
2.02+0.05 mmol/l (Fig. 3). The injection of
cholecalciferol to cows before and after
calving of vitamin D by different ways was
leading to a significant increase in the
concentration of inorganic phosphorus in the
blood of calves only the 3" group on the 28—
30th day after birth.

Also, there were found no significant
differences on the concentration of magnesium
in the blood of calves of both research groups
in the 5—7-day as well as in the 28—-30-day age,
in comparisant to the performance of calves in
the control group.
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Fig. 3. The content of mineral elements (mmol/l) in the blood serum of the calves in the 28"-30" day
ageold M+ m,n=25)

The activity of alkaline phosphatase in
the blood serum of calves in 5-7™ after birth
was 160-166 TU/L (Fig. 4). By the 28-30 days
age the enzyme activity in the blood of calves
somewhat increased especially due to
increasing bone isoenzyme (Fig. 5).
The administration of cholecalciferol to cows
before and after calving by different ways
were accompanied by a decrease in total

200
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3P0
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20
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in ALP (
Blgroup B2 group

alkaline phosphatase activity and bone
isoenzyme activity and increased intestinal
isoenzyme in the blood of calves experimental
groups. Significant difference was only
observed in the intestinal isoenzyme activity in
the blood of calves at the 28—30th-day of age
that were obtained from cows injected
intramuscularly vitamin D.

E?; group

Fig. 4. The activity of alkaline phosphatase (IU/I) and its isoenzymes in the 5"—7" days age old (M £ m, n = 5)
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Fig. 5. The activity of alkaline phosphatase (IU/I) and its isoenzymes in the 28"-30" days age old (M + m, n = 5)

The obtained results indicate that the
provision of vitamin D and calcium and
phosphorus metabolism in calves aged up to
month depended on the content of
cholecalciferol in the body of cows in late
pregnancy and early lactation periods. Also it
indicates about more active absorption of this
vitamin from maternal colostrum and milk due
to the beneficial effects of active metabolites
cholecalciferol on the functional state of
organs (intestine, liver, and kidneys)
participating at its absorption and metabolism.

Conclusions

The  intramuscular  injection  of
cholecalciferol to cows: the first time — for 7—
10 days before the predicted calving date and
three more times every 7 days starting from 5—
7 day after calving at a dose of 210 IU per kg
of body weight for one injection, and by daily
adding of cholecalciferol to the feed every day
at a daily dose of 30 IU per kg of body weight
for a month, starting 7-10 days before the
predicted date of calving, and 5-7 day after
calving in winter-stall period, is accompanied
by increase in D-vitamin status of their calves
from birth to 30 days of age. Calves derived

from cows that were introduction
cholecalciferol orally and intramuscularly
were characterized with higher levels of 25-
OH Dj in blood, total calcium and its fractions,
inorganic phosphorus, magnesium and lower
activity of alkaline phosphatase than calves
from cows of the control group. The level of
these changes depends on way of introduction,
the quantity of injected vitamin and age of
animals.

To prospect of further researches.
The prospect for further research is the study
the biological action of vitamin D in the body
of cattle in different geographical areas of
Ukraine in different age periods of
development and different physiological
periods in health and disease.
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