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ABSTRACT

The aim of the investigations was to asscss the influcnce of supplementation of cow rations with zinc,
copper and manganese given in the form of bioplexes during the perinatal period. Colostrum quality and
immunoglobulin level in calf serum were evaluated. Total protein and its fractions in colostrum from the
first milk as well as in calves” blood serum from the 2 and 35" day of life were determined. Additionally,
the total immunoglobulin index in week 3-4 of life (1lg, ) was calculated. All calves were well supplied
with colostral lactoimmunoglobulin. The highest level of y-globulin (12.5 g/L) was found in group (11 and
resulted from the higher level of this fraction in colostrum (93.6 g/L). The valuc of [Ig, , - 0.54 tound in 111
group confirms that the newbom calves are well protected by colostrum. '
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INTRODUCTION

Colostrum is the first feed in a calf™s lifc and provides il nutrients and biologically
active substances. The most important of these are immunoglobulins, which confer
immunity on calves during the postnatal period (Bush and Staley, 1980; Rea et
al., 1996). The later cfficiency of the humoral and cellular immune systems of
calves depends on the amount and quality of colostrum taken by calves at the
appropriate time (Abel Francisco and Quigley, 1993; Aldridge et al., 1998).
Data from experiments conducted by Zieminski et al. (2002) and Strusinska et
al. (2004) indicated that the use of zinc, copper and manganese chelates in cow
nutrition could have a positive effect on colostrum quality.
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The aim of this experiment was to assess the effect of adding bioplexes of
zine, copper and manganese to the diets of dry cows on colostrum quality and
immunoglobulin level in blood scrum of calves.

MATERIAL AND METHODS

The experiment was performed during the perinatal period on 30 dairy cows of
Black-and-White breed with 70-90% HF. The average body weight of cows was
650 kg and average milk yield in the last Jactation, about 9500 kg. 'The cows’ rations
contained silages from maize, barley and sugar beet, brewers” grains, meadow
hay (11 kg of DM) and concentrate mixture (2 kg DM). The feeding groups were
diversified with respect to the chemical forms of Zn, Cu, and Mn, which were
apphicd as mincral mixtures, given at a dose of 200 g/day/head. The control group
(Group T) received a mineral mixture containing Zn, Cu and Mn as sulphatcs. In
group (I1) 20" and in group (T11), 30% of daily requircments for trace elements was
covered by bioplexes. After calving, colostrum and blood samples from the jugular
vein of calves were (aken. Tolal protein and its fractions (by paper electrophoresis)
were determined in colostrum (using the Benedict reagent) and blood serum (biurct
method). Additionally, for calves in week 3-4 of life the total immunoglobulin index
was estimated (Ilgt, ) (Nikotajezuk et al., 1994) according to equation:

level of serum Ig in 3 - 4th week of'life
level of serum Lg in 48h ol lile

g3 -4=

RESULTS

In the 48" h of life, all calves, alter completion ol intestinal transfer, were
well supplied with colostral immunoglobulin (Table 1). The highest v-globulin
level (12.5 g/L) was found in calves from group IIl. The Ilgt, ;| calculated for
groups [ and 11 points to an inadequate colostrum supply of calves (0.7 and 0.67,
respectively). The best Lgt, | was in calves from group L and equalled 0.54,

34

TABLE |
The average lg level of calves alter completed intestinal transler, in week 3-4 ol life, and total
immunoglobulin index

Feeding groups

fiem 1 Il T
48 hof life x =sd 10.5£5.6 11.5+6.4 125+44
3-4% week of life X = sd 74125 7.7 125 6.8+09

Total immunoglobulin index
in week 3-4 of lite 0.7 0.67 0.54
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this value indicates good supply of calves with colostrum. The highest colostrum
level of v-globulin was in cows from group 111, 93.6 g/L, while the colostrum of
cows from groups I and 11 had values that were evidently lower, 48.5 and 54.3 ¢/'L
(Table 2), but sufficient for supplying calves with immunogloebulins, The data did
not reach statistically significant differences (P>0.05).

TABLE 2

Composition proteinogram

Feeding Total protein Albumin u-globulin B-globulin y-globulin

ETOoUpsS g/l g/l ol g/l g/l

| X+ sd 705 ¢ 182 281 1.1 135 + 6.3 63126 485 + 18.7

II x +sd 863212 4.0=4.6 1584 4.5 7.0=44 543+£21.8

1M X =sd 128.8 +£50.2 3532 23.1 £ 9.1 149+ 8.7 Y3.6+459
DISCUSSION

The level of colostral immunoglobulins in the 48" h of Tile in calves from group TTT,
12.5 g/1., could be accepted as satisfactory, although Nikotajezuk et al. (1994) noted that
this index should amount to at least 13.5 g/L. In the opinion of Holloway et al. (2002)
and Quiglcy et al. (2002}, the level of 1g in blood scrum of calves could be a measure of
colostrum quality. The immunoglobulin level in the blood serum ol calves from groups
Tand Il on day 23 of life (Table 1) points to their own early immunoglobulin production.
This indicates that the passive immunity obtained by them was insufficient { Aldridge et
al., 1998). The colostrum from groups | and 11 (Table 2) was recognized as less valuable,
however, the minimal level 40 gL o y-globulin, theoretically sufficient for the adequate
supply of calves with g, was achieved. The obtained data are similar to the results of
Abel Francisco and Quigley (1993) who repored an average lactoimmunoglobulin
level of 59.0 g/L and, in calf blood serum in the 48" h ol life, 11.6 g/L. The level of
v-globulin in colostrum from group [ cows came to 93.6 ¢/L and was satis{aclory, but
the corresponding Tg level in blood serum was too low (12.5 g/1.). For colostrum of a
similar quality, Quigley et al. (2001) reported a serum [g level exceeding 18 g/L.

CONCLUSIONS

After supplementation of Zn, Cu and Mn bioplexes in the perinatal period, all of
the calves in the 48" h of life were well supplicd with colostral immunoglobulins.
Calves from cows that received bioplexes in an amount covering 30% of their
requirements had the highest level ot y-globulin. The calculated llgt, | 0.54,
confirms the good supply of calves with colostrum. Such a relationship was not
demonstrated for animals from the remaining groups.
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STRESZCZENIE

Wplyw stosowania bioplekséw mikroelementéw w Zywieniu krow na jakosc siary i poziom Ig
w surowicy krwi cielat

Badano wplyw podawania krowom w okresie okoloporodowym Zn, Cu i Mn w [ormie biopleksow
na juko$¢ siary i poziem immunoglobulin w surowicy krwi ciclat. W siarze z pierwszego udoju i surowicy
krwi ciclat w 2 1 35 dnin ich Zycia oznaczono zawartosé bialka catkowitego i jego frakcje. Wyliczono
indeks immunoglobulin catkowitych w 3-4 tygodniu Zycia cielat. W 48 godz. 7ycia, po zakonczonym
transferze jelilowym, cieleta byly dobrze zaopatrsone w immunoglobuliny siarowe. Najwyzszy poziom
y-globulin (12,5 g/L) stwicrdzono u ciclat pochodzacych od krow z grupy 111, u ktérych poziom y-
globulin w siarze byl najwyzszy (93,0 g/L). Uzyskany w tej grupie gt 3-4-0,54 g/L. potwierdza dobre
zabezpieczenie noworodkow siara.



