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The level of total protein, protein fractions, immune globulins in blood and
colostral serum of 40 cows and in blood serum of their calves up to the age of 3
months were determined. No significant differences in the concentration of total
proteins and their fractions in blood serum in cows ante and post partum were
found. The concentration of total protein in colostral serum was found to be signi-
ficantly higher (P < 0.01) than that in blood serum of cows.

The average value of total protein in blood serum of calves prior to the ingestion
of colostrum was 41.7 g/l. The gamma globulin values in blood serum of calves
reached the maximum after 24 hours upon the first ingestion of colostrum. The lowest
gamma globulin values were found in calves of 3— 6 weeks of age. Immune globulins
correlated with gamma globulins and decreased below the standard in almost 50 %,
of calves 3 days old.

The absorbed gamma globulin from colostrum participated in increasing the
total protein content in blood serum of calves. Besides the determination of serum
gamma globulins and immune globulins the total protein determination by the re-
fractometric method can therefore be used for the diagnosis of hypogammaglobu-
linemia in calves. The level of serum immune globulins should not fall below 20
units and should be measured from the 2nd to 7th day of calf age. Late and less
frequent colostrum ingestion was found to be one of the causes of low immune
globulin levels.

Cow, calf, blood serum, colostrum, proteins, albumins, globulins, gamma globulins,
immune globulins, electrophoresis, hypogammaglobulinemia, metabolism.

Blood serum of newborn calves contains almost no gamma globulins; as early as in 1892 Ehr-
lich pointed out to the fact that maternal antibodies are transferred to calves by colostrum. The-
refore, the calves from mothers with a syndesmochorial type of placenta are dependent on physio-
logical and immunological condition of their dams for a certain part of the postnatal period (P#i-
byl 1963; Fey 1972; Logan 1977; Hajdu et al. 1977).

The normal concentration of the total serum protein of calves prior to colostrum ingestion and
of foetuses is substantially lower than that found in their mothers (Baetz et al. 1971; Boguth
1953; Piska¢ 1961; Barta 1962; Hojovcova 1965; Tennant et al. 1969; La Motte 1977;
Bouda and Jago$ 1979). There is a good correlation between the total blood plasma protein
and the immune globulins in young calves observed by Naylor et al. (1977) who estimated the
colostral immunity using the total protein values in plasma. In calves 2—8 days old the total

* The first results presented on the 2nd Symposium on Metabolic Disorders in High Yielding
Dairy Cows, Smolenice, June Ist, 1977.
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protein concentration in plasma was below 5.5 g/100 ml and the occurrence of intestinal disorders
was found to be high. The total protein concentration in healthy calves should exceed 6 g/100 ml.

Literature data on protein fractions in the blood serum of cattle are numerous (Piskaé 1961;
Hojovcova 1965; Kolb 1967; Kaneko, Cornelius 1970; Vasileva 1974 and others). Recently
the protein fractions of blood serum of cattle and mostly of calves were fractioned using the elec-
trophoretic technique on acetate foils (Tennant et al. 1969; Thornton et al. 1972; Massip,
Fumiere 1975; Vaissaire et al. 1976; La Motte 1977).

Gamma globulins appear in the blood of newborn calves within 60 —120 minutes after the co-
lostrum ingestion (Kaeckenbeeck et al. 1961; Aeikens 1976). The permeability time of calf
intestinal mucosa is limited to 24—36 hours but with the increasing age, already 2 hours after the
birth, the lowered absorption of globulins from colostrum appears (Kruse 1970, 1970a). In some
cases the absorption of colostral immune globulins is quite impossible in calves 6 hours after
birth (Gay et al. 1965).

Several methods have been used to determine the level of serum immune globulins in early
postnatal period of calves. From the practical point of view the zinc-sulphate turbidimetric deter-
mination of immune globulins according to McEwan et al. (1970) seems to be the simplest.
As to other techniques electrophoretic or radial immunodiffuse methods can be used for the gamma
globulin determination (Mancini 1965).

The normal immune globulin level in calf blood serum determined by the zinc-sulphate method
is more than 20 units (McEwan et al. 1970). Calves possessing this or higher level are resistant
against intestinal infections and their vitality is higher. The relationship between immune globulins
in calf serum and their deaths was studied by McEwan et al. (1970).

The highest immune globulin level in calf blood was achieved after 24 to 48 hours after the
first colostrum was ingested. The protein composition and its quantity in colostrum is dependent
on care, nutrition, age, health condition of cows and on the time period elapsing after the partu-
rition (Logan 1977; Jago$ et al. 1977; Vasileva 1974).

The total protein in colostral serum from the first milking was measured to be in average 8.3 +
+ 3.57 g% ; after 12 hours the value reached almost a half of the mentioned level (Mohar 1975).
A similar value was observed by Bush et al. (1971) while the value found by Koziarowska
and Koziarowski (1969) averaged 6.34 g%. Using electrophoresis on cellulose acetate usually
three fractions were determined, i. e. albumins, globulin fractions and gamma globulins. Out
of the total protein (8.30 g%) in colostral serum from the first milking 7.04 g%, and 1.26 g9, were
attributed to gamma globulins and albumins, resp. Globulin intermediate fractions were determined
from samples obtained upon further milking of colostrum (Mohar 1975).

Materials and Methods

The experiment was carried out on 40 high pregnant cows and their 42 calves of Czech
Spotted breed in high capacity cow-houses for 600 heads. 2—5 weeks before the expected partu-
rition and 2—4 weeks after it the clinical examination and blood sample taking was made in cows.
At the same time urine was taken by catheterization and the pooled sample of colostrum from the
first milking was collected.

Immediately after birth calves were transferred into individual cages in a separated calf house and
at the age of 14— 18 days moved into another calf house. Twice a day the calves were given colostrum
from buckets and from the 6th day the feed was changed to a milk-substitute Laktosan A. Daily
colostrum ration was 4—5 litres and that of milk-substitute Laktosan A 6—7 litres. The TK-1
mixture (concentrate) for calves was supplemented from the 11th day, meadow hay from three
weeks of calf age. The mean weight of calves prior to colostrum ingestion was 42.4 kg. The health
condition of calves was followed from birth to the age of 3 months. The blood samples were taken
from v. jugularis prior to colostrum ingestion and then 1, 3, 7, 21, 42,56 and 84 days after the
colostrum ingestion.

The total protein in blood and colostral sera was determined photometrically using the Bio-test
kit (biuret method) (Lachema Brno). The electrophoretic fractionation of proteins of the blood
and colostral sera cn acetate foils on a Microphor Boskamp instrument took 20 minutes. The eva-
luation of a percentage proportion of individual fractions was carried out using a Kipp and Zonen
Densiscan instrument.

Immune globulins in blood serum of calves were determined turbidimetrically by a zinc-sulphate
test according to McEwan et al. 1970.

The results obtained were computed on a Hewlet-Packard computer, model 9810 A. To evaluate
the differences between individual samplings a variance analysis and a Duncan test were used.
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Results

The average values of the total serum protein and its fractions of cows ante
and post partum are given in Table 1. It follows from the results that there are
non significant differences between the total protein and protein fractions in cows
ante and post partum. The concentration of proteins and that of protein fractions
in colostral serum from the first milking is given in Table 2. The level of the total
protein in colostral serum was found to be significantly higher than that in cow
blood serum.

The dynamics of concentration changes in total protein, protein fractions
and immune globulins in the blood serum of calves and its dependency on age
follows from Tables 3 and 4. Prior to the first colostrum ingestion the mean va-
lues of total protein in blood serum of calves were measured to be 41.7 g/l; 24
hours after the first ingestion of colostrum a significant increase of these values
occurred (P < 0.01).

As far as the protein fractions are concerned, the most pronounced changes
were noted in gamma globulins, reaching the highest value within 24—72 hours

Table 1
The mean values of blood serum protein of cows ante and post partum

Index followed Cows ante partum I Cows post partum ‘ P

!
Total protein g/l 76.4 + 7.2 | 73.1 £ 7.0 —
Albumin g/1 42.4 + 6.3 | 39.8 + 5.3 -
Alpha globulins g/1 64+ 19 6.6 + 2.1 —_
Beta-globulins g/l 83 + 3.6 87 £ 1.8 ! -
Gamma-globulins g/l 193 1 35 18.0 £ 3.7 ‘ -

|

Table 2
The mean values of proteins in colostral serum
Total protein Albumins Alpha-globulins Beta-globulins Gamma-globulins
g/l g/l g/l g/l g/l

117.0 + 33.0 l 143 £ 5.5 1 4.1 + 28 \ 25+ 25 \ 96.1 + 5.7

Table 3
The mean values of the total protein, immune globulins and gamma-globulins in the blood serum
Total protein Immune globulins Gamma-globulins I
. Age g/l (units) g/l
Animal (days)
x s x s x s
Cows Ante partum 76.4 7.2 32.8 6.1 19.3 3.5
Calves (T) Without colostrum 41.7 3.9 1.4 1.6 1.0 0.9
T 1 56.4 9.3 21.1 8.4 15.5 5.2
T 3 57.1 9.0 20.0 7.5 14.1 4.9
T 5—7 54.9 8.0 17.1 5.9 11.4 4.2
T 14 52.3 5.2 15.1 5.9 9.5 35
T 21 53.5 4.4 14.9 5.2 8.8 3.1
T 42 54.9 5.4 15.9 5.0 9.4 3.1
T 56 58.3 4.9 20.2 4.3 12.1 3.1
T 84 61.7 8.4 23.8 6.8 12,5 3.8
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Table 4

The mean val of alb i Ipha-globulins, beta-globulins in the blood serum
A Alb;imins Alpha-glt;}mlins Beta-gl?bulins
: ge g g gl
Animal (days)
x s x s x s
Cows Ante partum 42.4 6.3 6.4 1.9 8.3 3.6
Calves (T) Without colostrum 23.6 4.3 12.3 2.2 4.8 2.0
T 1 22.0 5.3 115 29 7.4 27
T 3 24.2 5.1 11.2 23 7.6 2.0
T 5-17 23.4 4.3 11.2 2.2 8.9 2.9
T 14 26.9 4.0 8.1 2.1 7.8 23
T 21 29.7 3.7 6.3 2.9 8.7 1.6
T 42 30.8 4.9 4.8 1.9 9.9 2.0
T 56 31.8 5.2 5.3 2.5 9.1 1.9
T 84 36.7 5.2 3.5 1.5 9.0 2.2

after the first colostrum ingestion. From day 7 to 42 of calf age the concentrations
of gamma globulins in blood serum were lower, their increase, as well as that
of total protein, appearing again in the 2nd and 3rd months.

Immune globulins in the calf blood serum, determined by the turbidimetric
method, correlated with gamma globulins. In three-day old calves the level
of immune globulins decreasing below 20 units was found in almost 50 %, of
animals.

Discussion

There were no significant differences in the concentration of total proteins
and their fractions in blood serum of cows prior to and after parturition. The atten-
tion should be focused particularly at the colostral serum containing a signifi-
cantly higher concentration of the total protein than the blood serum of cows.
Also gamma globulins in colostral serum were approximately three times higher.
Prior to colostrum ingestion the concentration of the total protein in calf serum
does not exceed 41.7 g/1, the level of gamma globulins reaching 2.5 %, out of total
protein. After the ingestion of sufficient amount of colostrum a significant increa-
se occurred not only in the case of protein levels but also in vitamins and acti-
vities of some enzymes (Bouda et al. 1979; Jago$ et al. 1979).

The highest values of gamma globulins and immune globulins were found
in the blood serum of calves 24 hours after the first colostrum ingestion. Pen-
hale et al. (1973) arrived to a similar conclusion. The immune globulin values
correlated well with those of gamma globulin; essentially, in both cases gamma
globulins were determined. In following days the levels of gamma globulins and
immune globulins gradually decreased. The lowest values of gamma globulins,
immune globulins and of total protein were found within 3rd to 6th week. Logan
(1974) and Dardillat (1974) who followed antigens after the first colostrum
ingestion arrived at a similar conclusion. The resistance of organism is connected
with the decrease of these values; it is, therefore, a period during which the
colostral immunity is lowered and the antibody production in the calf organism
is still insufficient. It is, therefore, necessary to select the most suitable period
for the immunization of calves since it is generally known that the immunization
carried out before the disappearance of colostral antibodies is of low efficiency.

In our experiment the levels of gamma globulins determined by electrophoresis
on acetate foils in the blood serum of calves after colostrum ingestion were not
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lower than 8.8 g/l (16 %,). The values correspond to those reported by Tennant
et al. (1969) and Vaissaire et al. (1976). Approximately the same range of gamma
globulin levels was obtained by Hojovcova (1965) although in this case the paper
electrophoresis was employed for the separation of protein. In no case are the
values of protein fractions in the blood serum of calves found by us comparable
with those obtained by LaMotte (1977) who measured the concentration of
gamma globulins after the colostrum intake and found it to be only 0.13 g/100 ml.

The determination of gamma globulin of immune globulin levels in the blood
serum of calves is of first rate importance when the causes of high mortality and
morbidity are being sought. The determination of gamma globulins and immune
globulins was carried out simultaneously in order to recommend the simplest
and sufficiently reliable method. It follows from the comparison of the obtained
results that the turbidimetric method of determination of immune globulins is
satisfactory.

Gamma globulins predominantly participate in the increase of the total protein
of calves and therefore the determination of the total protein concentration in
the blood serum could be of use when diagnosing hypogammaglobulinemia.
Particularly the refractometric method is rapid and simple as far as instruments
are concerned and was also recommended for calves and lambs by Naylor
et al. (1977) and Reid and Clifford (1974), resp.

When the diagnosis of hypogammaglobulinemia using the immune globulin
determination is carried out it is necessary to take blood samples from calves of
certain age. According to our results the period from 24 hours to 7 days after the
ingestion of colostrum seems to be the most suitable. As we have found a consi-
derable decrease in immune globulin level on the day 14 of calf age we do not
agree with the opinion of Slanina et al. (1976) who consider the age up to the
4th week as being convenient for immune globulin determination by the turbi-
dimetric method. The immune globulin level in the blood serum of calves aged
7 days should not, according to our opinion, drop below 18—20 units and accord-
ing to McEwan (1970) under 20 units. When evaluating the immune globulin
and gamma globulin levels in the blood serum of calves we have found that in
almost 50 9%, of animals examined the immune globulin levels decreased below
the above mentioned value.

When studying the relationship between the immune globulin level in the
blood serum and the mortality of calves McEwan et al. (1970a) found that, if
the immune globulin level was 0— 10 units, 30.7 %, of calves died of septicemia
whereas the death loss of calves was not observed if the immune globulin level
exceeded 20 units. It has recently been found that at lowered immune globulin
levels a respiratory syndrome was observed more frequently (Thomas and
Swan 1973).

We have also found that the immune globulin level is, apart from other factors,
influenced also by a timely ingestion of sufficient amount of colostrum of a good
quality. The absorption of colostral gamma globulin from intestines is limited
to 24—36 hours and it drops with the increasing time after parturition. If colo-
strum was given within three hours after birth the highest average immune glo-
bulin levels were found in the serum of calves; if the colostrum was given later
than 6 hours after birth the immune globulin levels were significantly lowered
(as much as 35 %) (P < 0.01).

The delayed colostrum ingestion was one of the main causes of low immune
globulin levels in the blood serum of calves in our experiment. Out of the total
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amount of calves 19.4 %, were given colostrum in 3 hours after birth, 44.4 9, in
3 to 6 hours but a high percentage of calves received colostrum even later (5.5 %,
later than 10 hours). Less frequent feeding (twice a day) is also considered to be
a great inadequacy. It follows from our findings that the immune globulin level
in the blood serum of calves is first of all dependent on the first ingestion of co-
lostrum which should be effected within 3 hours, the quantity being 2 litres.
Great differences were also found in the concentration of total proteins in the
colostral serum of individual cows. This relationship is being further studied
and the results will be published when a higher number of experiments is eva-
luated. It follows from our experiments that the relationship between a mother
and her calf shoud be studied from all aspects. The health condition of calves is
dependent on nutrition and a state of health of cows, on nutrition and care for
calves, on respecting the physiological requirements of young animals, on zoo-
hygienic conditions and on antiinfectious measures.

Metabolismus bilkovin u krav a jejich telat napajenych z nadob

Byly studovany hladiny celkové bilkoviny, bilkovinnych frakci, imunoglobulint
v krevnim a kolostralnim séru 40 krav a v krevnim séru jejich telat do stafi 3 mésica.
V koncentraci celkovych bilkovin a jejich frakcich v krevnim séru u krav pred
a po porodu nebylo podstatnych rozdilid. Koncentrace celkové bilkoviny v kolo-
stralnim séru byla vyznamné vy$8i (P < 0,01) nez v krevnim séru krav.

Priamérnd hodnota celkové bilkoviny v krevnim séru telat pfed kolostralni
vyzivou byla 41,7 g/l. Hodnoty gama-globulin®i v krevnim séru telat dosihly ma-
xima za 24 hodin po pfijmu prvni dévky kolostra. Nejniz$i hodnoty gama-globu-
lind byly zjiStény u telat ve stafi 3—6 tydnt. Imunoglobuliny korelovaly s gama-
globuliny a u 3 dennich telat byly snizeny pod normu témér u 50 9, zvifat.

Na zvySeni celkové bilkoviny v krevnim séru telat se podstatné podilely absor-
bované gama-globuliny z kolostra. Z téchto divodti pro diagnostiku hypogama-
globulinemii u telat kromé& uréeni gama-globulinti nebo Ig v séru muze byt po-
uzito i stanoveni celkové bilkoviny v séru refraktometrickou metodou. Ig v krev-
nim séru telat by nemély klesat pod 20 j. a mély by byt stanoveny od 2. do 7. dne
stafi telat. Jednou z hlavnich pfi¢in nizkych hladin Ig u telat bylo pozdni a malo
Casté podavani kolostra.

Mera6oamam GelkoB KOPOB M HX TEJNAT, MOEHHBIX H3 COCYIOB

IIpoBonuauce usydeHus ypoBHeil ofmero Gesnka, GeaxOBBIX (paKuuil, UMMy-
HOTJIOOYJIMHOB B KPOBAHOM M MOJIO3UBHOM ChHIBOpOTKe 40 KOpPOB u B KPOBSHOM CHI-
BOPOTKE UX TeJAT B BO3pacTe [0 3 MecAleB. B KoHueHTpanuu obmux 6eakos
1 ux $paKIuil B KPOBAHOH CHIBOPOTKE KOpOB JO M IIOCJE OTesa He Habuiomanochk
cylnecTBeHHO# pasHuIBl. KoHueHTpauusa ofujero 6eaka B  MOJIO3SHBHOM CHIBOPOT-
ke 6buta sHauumo soime (P < 0,01) mo cpaBHeHHIO ¢ KpOBAHOH CHIBOPOTKOi
KOPOB.

Cpennasaa BenruumHa o6uiero 6ejika B KPOBSHOH CHIBODOTKE TEJAT IIepel, MOJIO-
3MBHBHIM HUTaHWeM nocturana 41,7 r/a. MaxcuManbHON KOHLIEHTPAIIMU NOCTHUT
obmuit 6enok (57,19 r/n) y TpexAHEBHBIX TENAT, HOCTELYOUHE SHHA MMEJIO MECTO
TIOCTETIEHHOE TIOHMKEHUe.

B mpouenTHOM OTHOmEHMH Gpakuuil 6eIKOB B KPOBSHON CEIBOPOTKE TEJAT Ca-
Mble GosblIMe M3MEHEHUS MMENN MECTO B $paKIMH raMMa-TJI06yJIuHOB U ansby-



65

MUHOB. I aMMa-TI06yJMHb B KPOBSAHOM CHIBOPOTKE TEJNAT N[O MOJO3UBHOTO IHTa-
uusa mocruranu 2,5 % obmero 6emka, MakcuMyma IOCTHIJM B TeYeHHe CyTOK
mocjie IpUeMa HEePBOI HO3BI MOJIO3MBA M C IOCTEIEHHBIM BO3PacTOM Habionasnoch
X IOHIKEHHE C MEUHMMAaJbHBIMU BEeJHYUHAMU y TEJAT B Bo3pacTe 3 —6 Heness.
VIMMyHOTI06yIMHE HaXONMJINCh B KOPPENALMM C FaMMa-TA06yJIMHAMKM M B CJIy-
uae TenAT B BospacTe 3 nHeit onu mout: y 50 %0 KMBOTHEIX HAXONMJIMCH HUIKE
umopMbl. ITono6uriM obpasoM 06cTOANO IEs0 ¢ TaMMa-TJOGyJIMHAMH.

B noBnimenun ofmjero Geska B KPOBSHOI CHIBODOTKE TENAT IPUHUMAIH CY-
IJeCTBEHHOE y4acTe IOTJIOMIEHHbIE M3 MOJO3MBa raMMa-raofyiaussl. Ilo aroii
IpuYuHe, IIOMUMO OIpeReeHUsS raMMa-TJ00yJIMHOB U MMMYHOIJIOOYJINHOB B Cbl-
BODOTKe, HJA OUATHOCTUKHM TUIIOTaMMa-TJIOOYJMHEMHH y TEIAT MOKHO Ipuber-
HyTb TaKXe K omiejeseHuio obuiero 6eilxa B CHIBOPOTKE pedpaKTOMETPUUECKIM
MeTonoM. IMMyHOr/IO6y IMHEL B KPOBSIHOM CHIBOPOTKE TEJAT HE NOJIKHEI HOXONUTH
uwke 20 em. UX cienyeT OImpefenuTh Ha 2—7 meHb Bo3pacta Tenar. OnHa us
IPUYUH HU3KOIO YPOBHS MMMYHOTJIOGYJIHHOB TEJAT 3aKJIIOYETCA B MO3NHEH U He
O4YeHb YacTOi Iojade Moxo3uBa. M3 Hamero mcciemoBaHus BBITEKaeT, YTO Ha CO-
CTOsIHME 3JOPOBbA TENAT OKAa3bIBa€T BIUAHUE pAn PaKTOpOB, IEPBOOYEPENHEIM K3
gHpcja KOTOPHIX SABJISETCA IUTAHWE U COCTOSHME 3HOpPOBbs KOPOB, KOMILIEKCHEIR
CaHHTapHBIE ¥ IIPOTHBOSIMAEMUYECKUE MEPHI, XOPOLIUM YXOL U TIOCJIEIOBATENb-
HOe cobmofeHne GU3uONOrHUeCKUX TPeGOBaHUM MOJIO3UBHUKOB.

References

AEIKENS, T.: Untersuchungen iiber den Gammaglobulingehalt im Blutserum neugeborener
Kilber in den ersten drei Lebenstagen wihrend der Monate Dezember bis April. Dic., Hanno-
ver 1976, 46 pp.

BAETZ, A. L. — HUBBERT, W. T. — GRAHAM, C. K.: Changes in plasma levels of proteins
and enzymes in the fetal calf during gestation. Biol. Neonate, 18, 1971: 348 —355.

BARTA, O.: Sledovani vlivu ustijeni a zptisobu odchovu na zdravotni stav a obranychopnost
telat. Project report, VUCHS Rapotin, 1963, 63 pp.

BOGUTH, W.: Papierelektrophoretische Serumuntersuchungen bei Haussiugetieren. Zbl. Vet.
Med., 1, 1953: 168.

BOUDA, J. — JAGOS, P.: Bilkoviny a aktivity enzymu v krvi vysokobfezich krav a jejich féti.
Acta Vet. Brno, 48, 1979, in press.

BOUDA, J. — JAGOS, P. — DVORAK, V. — HAMSIK, V.: Metabolismus vitaminu A a ka-
rotend u krav a jejich telat napdjenych z nddob. Acta Vet. Brno, 48, 1979, in press.

BUSH, L. J. — AGUILLERA, M. A. — ADAMS, G. D. — JONES, E. W.: Absorption of co-
lostral immunoglobulins by newborn dairy calves. J. Dairy Sci., 54, 1971: 1547 —1549.

DARDILLAT, J.: Immunité transmise de la vache au veau. Bull. Ass. fr. Vet. Microbiol. Immun.
Sp. Mal. inf., 15, 1974: 27—39.

EHRLICH, P.: Uber Immunitit durch Vererbung und Siugung. Z. Hyg. Infektkr., 12, 1892:
183—203.

FEY, H.: Colibacillosis in calves. Hans Huber Publishers, Bern, Stuttgart, Vienna 1972, 147 pp.

GAY, C. C. — FISHER, E. W. — McEWAN, A. D.: Gamma-globulin levels and neonatal mor-
tality in market calves. Vet. Rec., 77, 1965: 148 —149,

HAJDU, S. — BLAHO, R. — HECKO, R.: $tidium humorilneho imunitného systému hovidzie-
ho dobytka v postnatilnom obdobi. Imunoprofylaxia, 3, 1977: 38—52.

HOJOVCOVA, M.: Bilkovinné spektrum a celkovad bilkovina krevniho séra skotu za riznych
fyziologickych pomérti. PhD. Thesis, veterindrni fakulta Vysoké $koly zemédé&lské, Brno 1965,
193 pp. ; ;

JAGOS, P. — BOUDA, J. — DVORAK, V. — DVORAK, R.: Aktivity enzym GOT, gama-glut-
amyltranspeptidazy, alkalické fosfatdzy v krevni plazmé krav a jejich telat napéjenych z nadob.
Acta Vet. Brno, 48, 1979, in press. ;

JAGOS, P. — BOUDA, J. — DVORAK, V. — HAMSIK, V.: Metabolismus a jeho poruchy u te-
lat ve vztahu k metabolismu vysokobiezich krav. Pfedneseno na 2. symposiu o metabolickych
poruchich u vysokoprodukénich dojnic. Smolenice 1.—2. 6. 1977.



66

KAECKENBEECK, A. — COLINET, G. — SCHOENAERS, F.: Elimination et production
d’anticorps colibacillaires chez le veau. Annls. Méd. vet., 105, 1961: 254—257.

KANEKO, J. J. — CORNELIUS, C. E.: Clinical biochemistry of domestic animals. Academic
Press New York and London 1970, 439 pp.

KOLB, E.: Lehrbuch der Physiologie der Haustiere. Gustav Fischer Verlag, Jena 1967, 989 pp.

KOZIOROWSKA, S. — KOZIOROWSKI, C.: Stezenia bialka calkowitego i jego frakcji elektro-
foretycznych w siarze piewszych dni laktacji u krow rasy NCB. Med. Wet., 25, 1969: 675 —679.

KRUSE, V.: Absorption of immunoglobulin from colostrum in newborn calves. Anim. Prod.,
12, 1970: 627—638.

KRUSE, V.: A note of the estimation by stimulation technic of the optimal colostrum dose and
feeding time at first feeding after the calf’s birth. Anim. Prod., 12, 1970a: 661 —664.

La MOTTE, G. B.: Total serum protein, serum protein fractions and serum immunoglobulins
in colostrum — fed and colostrum — deprived calves. Am. J. Vet., Res., 38, 1977: 263 —268.

LOGAN, E. F.: Colostral immunity to colibacillosis in the neonatal calf. Brit. vet. J., 130, 1974:
405 —412.

LOGAN, E. F.: The influence of husbandry on colostrum yield and immunoglobulin concentra-

~ tion in beef cows. Brit. vet. J., 133, 1977: 120—125.

MANCINI, G.: Immunochemical quantitation of antigens by single radial immunodiffusion.
Immunochemistry, 2, 1965: 235—254.

MASSIP, A. — FUMIERE, J.: Proteins sériques chéz les veaux normaux variations en
fonction de I’age et de la période de I’année. Rec. Méd. Vet., 151, 1975: 363 —367.

McEWAN, A. D. — FISHER, E. W. — SELMAN, I. E.: Observations on the immune globulin
levels of neonatal calves and their relationship to disease. J. comp. Path. Ther., 80, 1970a:
259—265. i

MCcEWAN, A. D. — FISHER, E. W. — SELMAN, I.'"E. — PENHALE, W. J.: A turbidity test
for estimation of immunoglobulin levels in neonatal calf serum. Clin. Chim. Acta, 27, 1970:
155—163.

MOHAR, F. H.: Proteiny kolostrdlniho a krevniho séra krav F, Holsteinzebu a krevniho séra telat
R, v prvych $esti dnech po narozeni. PhD. Thesis, Vysoka §kola veterinarni, Brno 1975, 123 pp.

NAYLOR, J. M. — KRONFELD, D. S. — NIELSEN, S. — BARTHOLOMEW, R. C.: Plasma
total protein measurement for prediction of disease and mortality in calves. J. Am. Vet. Med.
Ass., 171, 1977: 633—634.

PENHALE, W. J. — LOGAN, E. F. — SELMAN, I. E. — FISHER, E. W. — Mc EWAN,
A. D.: Observations on the absorption of colostral immunoglubulins by the neonatal calf and
their significance in colibacillosis. Ann. Rech. vét., 4, 1973: 223—233,

PISKAC, A.: Bilkovinné spektrum krevniho séra hospodatskych zvifat za nékterych fyziologickych
podminek a patologickych procesti. PhD. Thesis, veterindrni fakulta Vysoké $koly zemédélské,
Brno 1961, 216 pp.

PRIBYL, E.: Choroby mlidat hospodifskych zvifat. SZN, Praha 1963, 230 pp.

REID, J. F. S. — CLIFFORD, D. J.: Use of the refractometer in estimating immune globulin
levels of neonatal lamb serum. Vet. Rec., 95, 1974: 22—23,

SLANINA, L. — VAJDA, V. — BLAZE]J, J.: Turbidimetrické stanovenie imunoglobulinov
u teliat a ich klinické hodnotenie. Veterinafstvi, 26, 1976: 392 —394.

TENNANT, B. — HARROLD, D. — REINA-GUERRA, M. — LABEN, R. C.: Neonatal
alterations in serum gammaglobulin levels of Jersey and Holstein-Friesian calves. Am. J. vet.
Res., 30, 1969: 345—354.

THOMAS, L. H. — SWANN, R. G.: Influence of colostrum on the incidence of calf pneu-
monia. Vet. Rec., 92, 1973: 454—455.

THORNTON, J. R. — WILLOUGHBY, R. A. — McSHERRY, B. J.: Studies on diarrhea in
neonatal calves: The plasma proteins of normal and diarheic calves during the first ten days
of age. Cand. J. comp. Med., 38, 1972: 17—25.

VAISSAIRE, J. — RENAULT, L. — PALISSE, M. — LINDER, T. — MAIRE, C. — LA-
BADIE, J. P.: Biochimie sanguine et électrophorése des protéines sériques. Intértt en élevage
bovin. 9. congrés international sur les maladies du Bétail, Paris 6.—9. 9. 1976.

VASILEVA, E. A.: Klini¢eskaja biochimija selskochozjajstvennych Zivotnych. Rosselchozizdat,
Moskva 1974, 192 pp.





