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Abstract

Bouda J., P. Jago$: Proteins and Enzyme Activities in the Blood of Cows in Late
Pregnancy and in Their Foetuses. Acta vet. Brno, 48, 1979: 15—18.

Experiments involving 20 cows in late pregnancy and their foetuses were conducted
to study the total serum proteins and their fractions. Further activities of GOT, AP,
LDH and gamma-GT were measured in maternal and foetal plasma.

The total serum protein of the foetuses amounted 42 g/l and was significantly
lower (P < 0.01) than that of their mothers. These low total protein levels in foetal
serum were connected with low y-globulin levels amounting 1.1 g/l as compared
to 22.6 g/l found in maternal serum. In the foetal sera higher levels of albumin and o
globulins were found. Immunoglobulins measured by the turbidimetric method in the
foetal and maternal sera correlated with their y-globulin content.

Activity of the maternal plasma GOT surpassed that of the foetal enzyme three
times. The activities of maternal plasma LDH and y-GT were higher (P < 0.01)
than those of the foetal plasma enzymes. On the other hand, significantly higher
(P < 0.01) AP activity was found in the foetal plasma as compared to the maternal
plasma enzyme activity.

Blood, plasma, serum, albumin, o-, B-s v-globulin, Ig, GOT, alkaline phosphatase,
LDH, y-glutamyltranspeptidase.

Numerous experimental data have shown that the blood serum of newborn calves contains
almost no y-globulin. As early as 1892 Ehrlich proved that the maternal antibodies are trans-
ferred to the newborn calf by colostrum. The postnatal development of animals with the syndes-
mochorial type of placenta is dependent upon the physiological and immunological condition of
their mothers (Pfibyl 1963; Fey 1972; Logan 1977; Hajdu et al. 1977). The total protein
amount and protein fractions in the blood serum of foetuses and newborn calves prior to feeding
colostrum are substantially lower than those found in their mothers (Baetz et al. 1971; Boguth
1953; Piskaé 1961; Barta '1962; Hojovcova 1965).

Investigations into the foetal plasma enzyme activities indicated the GOT activity to be by about
50 % lower as compared to data for the adult cattle (Baetz et al. 1971). Similarly, lower GOT
activity was found in calves prior to feeding colostrum (Madé&rovi4 et al. 1960; Griin and K16t~
zer 1973). On the other hand, activity of the alkaline phosphatase in the foetal plasma was found
to increase with age and to surpass remarkably the values found in the dams (Baetz et al. 1971).
From the diagnostic point of view great attention has been recently given to y-glutamyl-trans-
peptidase (y-GT). No data concerning this enzyme in calf foetuses are as yet available.

The aim of the present experiment was to study the relationships between the maternal and
foetal serum protein levels, serum protein fractions, and plasma enzyme activities in cattle.

Materials and Methods )

For experiments, 20 healthy cows of the Czech spotted breed in late pregnancy and their 8-9-
-month-old foetuses were employed. The average body mass of the foetuses was 32.1 kg ranging
from 24.5 to 43.0 kg. The foetuses were extracted by Caesarean section at the Department of
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Reproduction and Surgery of Farm Animals in order to obtain the foetal sera. Blood samples
were collected from v. jugularis of the dams and from a. carotis of the foetuses.

The total protein levels were measured in maternal and foetal serum fotometrically using the
Bio-Test (Biuret method) by Lachema, Brno. Electrophoretic separations of serum proteins on
acetate foils using the Microphor Boskamp apparatus was conducted for 20 minutes. The pro-
tein fractions were evaluated using the Densiscan by Kipp and Zonen.

Serum immunoglobulins were determined by the turbidimetric method using the zinc-sulphate
agent according to McEvan et al. (1970).

Activities of plasma GOT, AP y-GT were determined fotometrically using the Bio-Tests by
Lachema, Brno. The LDH activity was measured using the kit Sevac-LDH by Imuna, Sari§ské
Michal’any.

Table 1

Total proteins, their fractions and immunoglobulins in the serum of 20 cows and their foetuses

Foetuses Cows
Parameter under study P
x s x s
Total protein (g/1) 42.0 + 8.0 74.0 + 9.0 ++
Albumin (g/I) 22.9 + 4.4 36.1 + 7.8 ++
a-globulin (g/1) 13.8 + 5.5 59 4+ 2.0 + 4+
B-globulin (g/1) 42 + 2.4 9.4 + 3.3 —
y-globulin (g/1) L1+ 11 22,6 + 5.3 ++
Ig (U.) 154+ 1.0 38.8 + 11.0 ++
Note: P < 0.01 = + +
. Table 2
‘ Enzyme activities in the plasma of 20 cows and their foetuses

i |

Parameter under study Foetuses I Cows P l

|

GOT (U/1) 75 + 2.7 I 21.7 + 5.0 ++ |
AP (U/1) 223.8 + 110.2 . 61.8 +£51.5 + +
LDH (U/1) 524.4 + 150.3 1008.7 + 163.7 + -+
»-GT (U/1) 18.1 £ 9.7 | 40.5 + 14.0 ++

I 1

Note: P < 0.01 = ++

Results

The average values for total proteins, their fractions and immunoglobulins are
given in Table 1. The total protein amount of the foetal serum was significantly
lower than that of the maternal serum. Accordingly, low y-globulin content was
found in the foetal serum amounting 1.1 g/l, while in the maternal serum 22.6 g/1
and this high amount contributed to substantially higher total protein content. The
Ig levels corresponded well with the y-globulin content foundin the experimental
animals. In foetal serum higher albumin and «-globulin levels were found. Diffe-
rences in the foetal and maternal protein fractions were significant (P < 0.01)
except for the S-globulins.

The activities of plasma GOT, AP, LDH and je-GT are given in Table 2. The
foetal GOT activity was about 3 times lower than that of the maternal enzyme.
The foetal LDH and y-GT activities were about half the values found in mater-
nal plasma. On the other hand, much higher AP activity was found in plasma of
the foetuses. All the above-mentioned differences were significant (P << 0,01).
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Discussion

Our study revealed remarkable differences in the amount of serum proteins and
their fractions of pregnant cows and their foetuses. These data are in good agree-
ment with those of Baetz et al. (1971). These authors found the total protein
amount of the foetal serum to increase from 2.6 g/100 ml in 5-month-old foetuses
to 4.0 g/100 ml in the 8-month-old ones. The total protein concentration in serum
of foetuses in our experiment did not differ from its values found in the newborn
calves prior to the intake of colostrum (Jagos et al. 1977, 1978).

The total protein in the serum of foetuses consisted of 55 %, albumin, 33 9,
a-globulin and of 3 9, y-globulin. The greatest differences between the maternal
and foetal sera were noted in the content of «- and y-globulin. Immunoglobulins
correlated with the y-globulin content.

Earlier workers reported on the absence of globulin in the serum of calves
prior to feeding colostrum. Nevertheless, in the present work y-globulins were
found in the foetal serum ranging from 0 to 2.9 g/l (average 1.1 g/I). This value
is lower than that reported by Baetz et al. (1971). At present, it is thought that
some antibody synthesis occurs also in foetuses, probably after transplacental
transfer of antigens.

In our study only cows showing no clinical signs of illness were included. This
was important for the determination of enzyme activities in pregnant cows and
their foetuses. The GOT activity found in the foetuses was not only significantly
lower than in their mothers but also lower than in calves after birth (Jagos et al.
1977, 1978). The GOT activity in the maternal plasma oscillated within the
reference values (Jago$ et al. 1975). Similar relationship of the maternal and
foetal GOT found also Baetz et al. (1971) although they noted somewhat higher
activities of this enzyme for the foetuses.

In foetuses the LDH and y-GT activities were about half the values found in
their mothers. The maternal LDH activity was within the reference values (Ja-
gos et al. 1975) whereas the y-GT was found to be slightly elevated. The finding
of more than three times higher AP activity in foetuses is not surprising as this
phenomenon in young animals (Haschen 1970; Slesinger 1970) is connected
with growth of the bones.

Bilkoviny a aktivita enzymi v krvi vysokobfezich krav a jejich féta

V krevnim séru 20 vysokobiezich krav a jejich fétd byla stanovena celkova bil-
kovina a jeji frakce. Z enzymu v krevni plazmé byla stanovena aktivita GOT,
AP, LDH, gama-GT.

Celkovi bilkovina v krevnim séru fétd dosahla 42 g/l a byla vyznamné niZsi
neZ u krav (P < 0,01). Nizké koncentrace celkové bilkoviny u fétti byly v sou-
vislosti s nizkou koncentraci gama-globulind, na které pfipadlo 1,1g/l, zatimco
u krav 22,6 g/1. V séru fétt byly vyrazné vyssi hodnoty albumint a alfa-globulinti.

Aktivita plazmatické GOT u féti byla 3krat niZ$i neZ u krav. P¥ibliZné polovi¢ni
aktivity LDH a gama-GT byly i v krevni plazmé féta (P < 0,01). Vyznamné
vyssich aktivit dosahovala AP u féti pfi srovndni s kravou (P < 0,01).

Imunoglobuliny urené turbidimetrickou metodou v krevnim séru fétu a jejich
matek korelovaly s obsahem gama-globulint.
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Benku u aKTMBHOCTH SH3MMOB B KPOBH KODPOB B BBICOKOM cTamum GepeMEeHHOCTH
M HX 3apoiablmeit

B xpossHO#i cEiBOpoTKe 20 KOPOB B BBICOKOM CTaAMM OEpPEeMEHHOCTH M HX 3apo-
Ipiweil onpenensnca obmuit 6enok u ero $paxkuuu. Ha ocHOBe 3H3UMOB B KpoBsi-
HOM ILUTasMe ycTaHasgusadach akrusHocts ['OT, AP, JIAT ramma-T'T.

O6muit 6e10K B KPOBAHOH CHIBODOTKE 3apopsmmei noctur 42 r/m u 6bln cy-
mecrserHo Humke yem y kopos (P < 0,01). Huskas xoHueHTpauus obumero 6ei-
Ka y 3apOfbllIed MMeJa MEeCTO B CBASH C HH3KOU KOHIEHTpauuei raMma-riaoby-
JMHOB, Ha Koropelie npuxonuiocs 2,7 %, mexmy Tem xak y xopos 30,5 %.
B crIBOpOTKE 3apojbliuieil MMEJIMCh CYLIECTBEHHO Gojiee BBICOKHE BEJIUYMHBI aJb-
OyMUHOB ¥ aubda-TI06yINHOB.

AxrusHocts muasmatuueckoi I['OT zaponsimeidf Io CpaBHEHHMIO € KOPOBaMH
6er1a 3 pasa Huxe. IIpubausuTeNsHO Ha IOJOBHHY HUXKE MMENIM MECTO AKTUB-
Hoctu JIAT u ramma-I'T, Taxke B kpomsHo#t maasMe sapopsmueir (P<C0,01).

CyuectBenHo 6oiee BbICOKOM akTHBHOCTH Hocrurana AP sapoxpsiueit mo cpasue-
vuo ¢ xoposor (P <C0,01).
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