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Abstract 

Vlcek Z., J. Nedbalkova, R. Svobodova, J. Chlupac: Vitamin A in the Blood 
Serum, Liver~ Corpora Lutea, Placentomas and Fetal Fluids of Cows, and in the Blood 
Serum and Liver of Their Fetuses in the Latter Third of Pregnancy. Acta vet. Brno, 49, 
1980: 37-44. 

In 74 cows in late pregnancy the concentration of vitamin A in the blood serum, the 
liver, the corpora lutea, placentomas and the fetal fluids was studied photometrically in 
the autumn and winter, and compared with the values in the blood serum and 
liver of the fetuses. The ascertained concentrations of vitamin A in the blood serum 
of cows moved between the lower limit of physiological range and values of hy
povitaminosis. In the period of study they moderately decreased [to the limit of 
significance (P < 0.10)], whilst reserves deposited in the liver tissue were still high. 

The concentration of vitamin A in the blood serum of fetuses (12.83-18.96 
,ug/100 ml) and in the liver tissue of fetuses (16,41-21,09 UI/1 g) were signi
ficantly lower (P < 0.01) than in the blood serum and liver tissue of cows. The 
concentrations in the liver of fetuses represented only 3.53-4.39 % amount de
posited in the liver tissue of cows in late pregnancy. 

The concentrations of vitamin A in the fetal fluids and placentomas were very 
low (in the allantoic fluid 10.83-12.72, in the amniotic fluid 10.1l-11.92,ug vi
tamin A/I00tnl, in the placentomas 9.01-16.29 IU in 1 gtissue) and had a ten
dency to a moderate decrease in the period studied. 

In the corpora lutea high concentrations of vitamin A (96.12 - 148.2IU in 1 g 
tissue) which decreased significantly during the studied period and increased signifi
cantly with the duration of gravidity, were ascertained. 

Pregnancy, mother, fetus, vitamin A. 

The relation of the metabolic states to reproduction is the subject of intensive research. The 
ascertainment of the causes, the precision of diagnosis and the discovery of more reliable methods 
of speedy compensation of metabolic disturbances during gravidity and the puerperium repre
sents further perspectives for the minimizing of losses caused by disturbances of reproduction, 
a decrease in the utility of cows and disturbances in the health of the young. The work is part of 
an extensive research program on metabolic disturbances in cattle. 

In order to ensure a good level of reproductive functions a very valuable and correspondingly 
balanced nutrition with relation to proteins, carbohydrates, minerals and vitamins is essential from 
a biological point of view. Numerous works and empirical information point to the fact that of the 
biostimulants vitamin A is most closely related to reproduction and has therefore frequently been 
referred to as "the vitamin of fertility". At the present time we are acquainted with many patho
logical changes, which cause disturbances in reproduction when deficient in vitamin A. These 
changes and disturbances in reproduction usually appear prior to a graver damage to the general 
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state of health, and thus a good level of reproduction is usually considered to be an indication of 
a good supply of beta-carotene and vitamin A to the organism. 

The saturation of the organism with vitamin A depends upon the level of nutrition and the 
contents of beta-carotene in the feeds strikingly alters during the year. The daily basic need for 
a cow is given as approximately 4O.000IU vitamin A (S cheunert and Trautmann 1976; 
Kudlac 1975; Nadai et aI., 1970). 

According to the method of conservation, the content of carotene in the feeds decreases to 
a fourth to tenth of the original amount (Vintan et a1. 1970; Hennig et a1. 1972) when ruminants 
make use of a mere 20 % of the accepted feed (Cvetkovic 1966). The lesser choice and worse 
quality of the feeds causes disturbances in reproduction as a result of qualitatively incorrect 
feeding, especially in the winter and spring months. A deficiency in beta carotene and the exhaustion 
of the bodily reserves of vitamin A appeared through the decrease of their level to the lower limit 
of physiological values, which move between 30-76 pg (90-220IU) in 100 m1 blood serum 
(Slanina 1975). Vintan et al. (1968), registered a decrease from 113.6IU in January to 19.3 
IU vitamin A in 100 ml blood serum in February. In the last weeks of gravidity a physiological 
decrease takes place in the level of vitamin A and beta-carotene Gagos et a1. 1978). Recently 
a specific effect of beta-carotene on the fertility of cattle, independent of vitamin A was evidenced 
(Lotthammer et a1. 1976). 

The relation of a deficiency of beta-carotene and vitamin A to disturbances in reproduction in 
cattle and pre- and postnatal morbidity and mortility of calves has been documented in numerous 
works (Dvofak 1959, and authors cited by him, Tagwerker 1968; Vlcek 1971; Vujovic et 
a!. 1970; Hennig 1972; Mingazov 1976; Lokvancic et a1. 1969; Madojan et a1. 1970 and 
others). 

According to Moore, Branstetter et a1. (1973) the supply of vitamin A to the fetus is markedly 
smaller than to gravid cows. Harms (1951) ascertained values representing merely 1.5 % the 
amount of vitamin A in the livers of fetuses, as found in the livers of cows, whereby the reserve 
deposited in the second half of the intrauterine development was much lower than in the first 
half. Lambrou (1976) concurrently found much lower levels of vitamin A in the blood serum 
of precolostral calves than in their mothers. The passage of vitamin A, and still more the passage 
of beta-carotene through the placentlfi barrier is thus made difficult, but in the case of a large 
supply of beta-carotene and vitamin A to gravid cows the contents in the blood serum and the li
vers of the fetuses is enlarged and thus a lower frequency of pathological conditions in the postnatal 
period is observed (Scheunert and Trautmann 1976 and others). 

Materials and Methods 

A study was carried out during the autumn and winter ofl976/1977 and 1977/1987 on 74 late preg
nant cows of the Czech spotted cattle, coming chiefly from a farm of the SPZ NovY JiCin. The 
cows were blood - sampled from the jugular vein. After laparohysterectomy samples of allan-

Fig. 1. 
Allantoic fluid sampling. 
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toic and amniotic fluids were collected (Fig. 1) and in a part of the cases before exsangui
nation of the fetus, placentomas (Fig. 2). In other cases the placentomas were ligated and 
collected a t the same time as the samples of liver tissue and ovaries (Fig. 3) after the cows were 
slaughtered. We collected fetal blood from the a. carotis (Fig. 4) of fetuses. 

We established the concentration of vitamin A after extraction into petrol-ether, spectrophoto
metrically in the visible region at 620 nm by the Carr-Price method, in the placentomas, the cor
pora lutea and the liver, after extraction into n-hexane spectrophotometrically in the UV region 
at 328 nm <Knobloch 1956). 

The statistical evaluation was carried out by the Student's test. 

Results and Discussion 

The concentrations of vitamin A found in: the blood serum of cows in 
late pregnancy was predominantly at the lower limit of the physiological 
range, and in: some of the cows concentrations were ascertained, which are looked 

Fig. 2. 
Ligature of a placentoma before bleeding of the fetus. 

Fig. 3. 
Sampling of the corpus luteum. 
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Fig. 4. 
Blood sampling from the a. carotis of the fetus. 

upon as close to hypovitaminosis (Hennig et aI. 1972; Slanina 1975). If we 
compare the results in cows operated in September/October with values ascer
tained in November/December and January/February (Table 1), a tendency to 
a moderate decrease in the mean concentration of vitamin A from 55.55 p,g to 
48.26 p,g and 46.81 p,g/l00 m1 blood serum can be seen. Differences between 
concentrations in September/October and January/February, are, however, at 
the limit of statistic significance (P < 0.10). The ascertained mean concentra
tion of vitamin A in the livers of cows (485.10 IU in September/October, 
472.88 IU in November/December and 493,91 IU in 1 g tissue in January/Fe
bruary) evidence that the deposited reserves were rather high during the period 
of study. Unfortunately, technical reasons prevented us from carrying out the 

Table 1 
Contents of vitamin A in the blood serum, Uver, corpora lutea, placentomas, fetal fluids of cows, and in 

the blood serum and Uver of fetuses in relation to the season 

I September/October 

I 
November/December 

I 
I anuary /February 

Blood serum 
cow- /Ag/100 ml 55,55 ± 15,09 48,26 ± 13,63 46,81 ± 13,78 

Liver cow IU/I g 485,10 ± 252,42 472,88 ± 249,36 493,91 ± 293,00 

Corpora lutea 
cow - IU/l g 165,23 ± 49,87 116,34 ± 53,70 107,15 ±56,71 

Placentoma cow IU/l g 15,11 ± 12,51 18,55 ± 17,44 9,05 ± 4,16 

Allsntoic fluid 
cow - /Ag/100 ml 13,58 ± 7,61 12,96 ± 3,77 10,67 ± 4,85 

Amniotic fluid 
cow - /Ag/l00 ml 14,69 ± 6,11 10,13 ± 3,66 10,74 ± 4,99 

Blood serum 
fetus - /Ag/l00 ml 19,89 ± 10,85 19,63 ± 6,13 14,24 ± 7,73 

Liver fetus IU /1 g 16,13 ± 11,07 30,80 + 15,82 14,86 ± 6,51 
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study for more months, in which case there would probably have been a more 
expressive decrease in the values of vitamin A after the exhaustion of the bodily 
reserves. Conclusive deviations show a marked imbalance in the values, which 
could have been caused by the varied level of nutrition or the ability conversion 
of vitamin A. 

In concurrence with Branstetter et al. (1973), Baetz and Hubert (1974), 
Jagos et al. (1978), and Lambrou (1976), we demonstrated a more markedly 
decrease concentration of vitamin A in the blood serum of fetuses (12.83 
to 18.96 ,ug/IOO ml) than in the blood serum of late pregnant cows. The differen
ces are statistically very significant (P < 0.01). The concentrations of vitamin A 
in the blood serum of fetuses also indicated a moderate decrease from 19.89,ug 
in September/October to 19.63,ug in November/December and a significant 
decrease (P < 0.05) to 14.24 ,ug/l00 ml blood serum in January/February. Si
milar values were ascertained by Surynek et al. (1976) in the blood serum of 
calves aged 0-7 days (0 16.7 ,ug/l00 ml), whilst in calves aged 8-14 days the 
mean values increased to 29.8,ug vitamin A/I00 ml blood plasma. 

We found still greater significant (P < 0.01) differences in the supply of vi
tamin A amongst cows in late pregnancy and their fetuses in all the groups, when 
evaluating the amount of vitamin A deposits in the liver. Whilst marked reserves 
were deposited in the livers of cows (see above-mentioned mean values), we 
ascertained only 16.13 IU vitamin A in the fetal liver tissue in September/Octo
ber, in November/December 30.80 IU, and in January/February 14.86IU. 

In order to ascertain the relation of the duration of gravidity to the supply 
of vitamin A to the mother and the fetus, we placed gravid cows in 4 groups -
with a duration of gravidity of 249 days, 250-259 days, 260- 269 days and 270 and 
more days (Table 2 and 3). However, we were unable to ascertain any significant 
differences in the concentration of vitamin A in the blood serum and the liver 
in the cows in this short space of time. Similarly the content of vitamin A in the 

Table 2 
Contents of vitamin A in the blood serum and liver of cows and their fetuses in relation to the duration 

of pregnancy 

I 
Blood serum I Liver 

Duration of pregnancy 
No. cases I 

I I 

(days) 

I 
cow fetus cow fetus 

I"g/l00ml I I"g/l00 ml lUll g lUll g 

to 249 

I 

I 
18,96 ± 6,97 476,54± 228,88 20,70 ± 15,55 20 43,62 ± 13,491 

250-259 16 45,24 ± 11 ,39 16,37 ± 5,98 496,13 ± 239,86 20,26 ± 8,56 
260-269 22 43,20 ± 15,57 12,83 ± 6,37 463,67 ± 174,00 16,41 ± 7,59 

270 and more 16 41,70 ± 15,26 I 18,74 ± 12,12 532,77 ± 384,39 21,09 ± 12,93 
I 

Table 3 
Contents of vitamin A in placentomas, corpora lutea, allantoic and amniotic fluids of cows in relation 

to the duration of pregnancy 

I 
I I 

I 
Duration of pregnancy No. of Placentoma Corpora lutea 

I 
Allantoic fluid I Amniotic fluid 

(days) cases lUll g lUll g I"g/loo ml I"g/100 ml 
I 

to 249 I 20 14,21 ± 12,441 96,12 ± 44,79 11,42 ± 5,68 11,57 ± 3,93 
250-259 

I 
16 16,29 ± 11,90 132,98 ± 64,82 11,92 ±3,44 10,11 ± 3,55 

260-269 22 9,27 ± 4,05 

1 

123,43 ± 56,57 12,72 ± 6,57 11,92 ± 7,34 
270 and more 16 9,01 ± 6,50 148,20 ± 55,09 10,83 ± 5,32 10,78 ± 5,81 
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liver tissue of the fetuses did not significantly alter in this period, whilst its con
centration in the blood serum significantly decreased in fetuses aged 260-269 
days (P < 0.05) as compared with the values in fetuses aged 249 days and at the li
mit of significance (P < 0.10) in comparison with fetuses aged 250-259 days 
and 270 and more days. 

The concentrations ofvitaminAin the fetal fluids were very low - we ascer
tained a mean concentration oflO.83 -12.72,ug vitamin A/I OOml in the allantoic fluid 
10.11-11.92 ,ug vitamin A/I 00 ml in the amniotic fluid in the individual groups of 
cows with various duration of gravidity. Even this small amount had a tendency to 
a moderate decrease in the studied period - in the allantoic fluid from 13.58 ,ug in 
September/October to 12.96,ug in November/December, and 10.67 f-lg vitamin 
A/I00 ml fluid in January February, in the amniotic fluid from 14.69 f-lgin Septem
ber/October to 10.13 f-lg in November/December and 10.74 f-lg vitamin A/I00 ml in 
January/February. 

The amount of vitamin A in the placentomas was also very small, and 
in the months of September/October and November/December somewhat lar
ger (15.11 IU and 18.55 IU in 1 g tissue) than in January/February (9.05 IU 
in 1 g tissue). The differences are at the limit of significance (P < 0.10). In cows 
with a duration of gravidity up to 249 days and 250-259 days, the amount of 
vitamin A in the placentomas was somewhat larger (14.21 and 16.29 IU in 1 g 
tissue) than in cows pregnant from 260 to 269 days and 270 and more days (9.27 
and 9.01 IU in 1 g of tissue). In cows with a duration of gravidity of 260-269 days 
in comparison with the values in cows gravid 250 - 259 days a decrease was 
significant (P < 0.05), in cows with a duration of gravidity of 270 and more 
days it was at the limit of significance (P < 0.10). 

The corpora lutea were relatively rich in vitamin A. In these the ascertained 
mean values increased with the duration of gravidity - from 96.12 IU in 1 g 
tissue in cows pregnant for 249 days to 132.98 IU in cows gravid 250-259 
days, 123.43 IU in cows gravid 260-269 days and 148.20IU in 1 g tissue, 
in cows gravid 270 and more days. The difference in values ascertained in cows 
pregnant for 249 days and 270 and more days is statistically significant (P < 0.05). 

Mean values of vitamin A ascertained in the corpora lutea decreased in the 
course of the studied season from 165.23 IU in 1 g tissue in September/October 
to 116.34IU in November/December and 107.15 IU in 1 g tissue in January/ 
/February. The difference between the values in September/October and Ja
nuary/February is significant (P < 0.01). The ascertained high concentration 
of vitamin A in the corpora lutea indicates its probable significance for the syn
thesis of progesterone, as was proved for glucocorticosteroids and other steroids, 
mucopolysaccharides, and for other processes required for the undisturbed course 
of pregnancy (Moore 1970 and others). 

Vitamin A v krevnim seru, jatrech, zlutem telisku, placentomech, plo
dOvYch vodach krav a krevnim seru a jatrech plodu v posledni tretine 

nitrodelozniho vYvoje 

U 74 vysokobfezich krav byla v podzimnim a zimnim obdobi sledovana spektro
fotometricky koncentrace vitaminu A v krevnim seru, jatrech, zlutem telisku, 
placentomech, alantoidove a amniove tekutine a srovnana s hodnotami v krevnim 
seru a jatrech fetli. 
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Zjistene koncentrace vitaminu A v krevnim seru krav se pohybovaly mezi dolni 
hranici fyziologicke normy a hypovitamin6znimi hodnotami. V sledovanem obdo
bi doslo k jejich mirnemu sniZeni (na hranici statisticke vYznamnosti: P < 0.10), 
zatimco rezervy deponovane v jaterni tkani byly dosud vysoke. 

Koncentrace vitaminu A v krevnim seru fem (12,83-18,96 ,Ltg/100 ml) a v ja
terni tkani fem (16,41-21,09 m. j./l g) byly statisticky vysoce vyznamne nizsi 
(P < 0,01) nez v krevnim seru a jaterni tkani krav. Koncentrace v jaterni tkani 
fetu reprezentovaly pouze 3,53-4,34 % mnozstvi deponovaneho v jaterni tkani 
vysokobfezich krav. 

Koncentrace vitaminu A v plodovych vodach a placentomech byly velmi nizke 
(v alantoidove tekutine 10,83-12,72 ,Ltg, v amniove tekutine 10,11-11,92,Ltg 
vitaminu A/100 ml, v placentomech 9,01-16,29 m. j. v 1 g tkane) a v sledovanem 
rocnim obdobi mely tendenci k mirnemu poklesu. 

Ve zlutYch teliskach byly zjisteny vysoke koncentrace vitaminuA (96,12-148,20 m. 
j. v 1 g tkane), ktere se statisticky vysoce vyznamne snizovaly behem sledovaneho 
rocniho obdobi a statisticky vYznamne zvysovaly s delkou gravidity. 

BHTaMHH A B KPOBJlHOii: CblBopoTKe, ne'leHH, )l{eJlTOM TeJle, nJla~eHTOMaX, 
OKOJlOnJlO,llHblX BO,llaX KOPOB H B CblBopOTKe KpOBH H B ne'leHH nJlO,llOB 

B nOCJle,llHeii: TPeTH BHYTPHTpy6Horo pa3BHTHJI 

Y 74 KOPOB C BhlCOKOH 6epeMeHHocTblO B oceHHHH H 3HMHHH rrepHO,ll rrpoBo

,llHJIHCb crreKTpocpoToMeTpH'IeCKHe HCCJIe,nOBaHHJI -KOH~eHTpa~HH BHTaMHHa.-\ 

B KPOBHHOH CbIBopoTKe, rre'leHH, )l{eJITOM TeJIe, rrJIa~eHTOMax, aJIJIaHToH,nHoti 

H aMHHOTHqeCKOH )l{H,nKOCTJlX H rrpOBo,nHJIHCb cpaBHeHHJI C BeJIHqHHaMH B KPOBJI

HOH CbIBopOTKe H rreqeHH 3apo,nblIlleH. 

BbIHBJIeHHaH KOHu;eHTpaU;HH BHTaMHHa A B KPOBHHOH CbIBopoTKe KOPOB KOJIe-

6aJIaCb Me)l{,ny HH)l{HHM rrpe,neJIOM CPH3HOJIOrHqeCKOH HOPMbI H rHrrOBHTaMHH03-

HbIMH BeJIHqHHaMH. B HCCJIe,nyeMbIH rrepHO,n rrpOH30IIlJIO HX He3HaqHTeJIbHOe rro

HHI£<eHHe (Ha rpaHH CTaTHCTHqeCKOH 3HaqHMOCTH - P < 0,10), Me)l{,ny TeM KaK 

XpaHHIIJ;HHCH B TKaHH rreqeHH pe3epB 6bIJI ,nOBOJIbHO BbICOKHM. 

KOHu;eHTpaU;HH BHTaMHHa A B KPOBHHOH CbIBopOTKe 3apo,nblIIleH (12,83 -
18,96 T,n/100 MJI) H B TKaHH rreqeHH 3apo,nblIIleH (16,41-21,09 e. H/1 r) 6bIJIa 

CTaTHCTHqeCKH 'cYIIJ;eCTBeHHo 3HaqHMO HH)l{e (P < 0,01) rro cpaBHeHHIO C KPOB){

HOH CbIBOPOTKOH H TKaHblO rreqeHH KOpOB. KOHu;eHTpaU;HH B TKaHH rreqeHH 3apo

,nblIIIeH COCTaBJIHJIa 3,53 - 4,34 % KOJIHqeCTBa, xpaHHMoro B TKaHH neqeHH KO

pOB BbICOKOH 6epeMeHHOCTH. 

KOHu;eHTpaU;HH BbITaMHHa A B OKOJIOrrJIo,nHbIX Bo,nax H rrJIau;eHTOMax 6bIJIa 

BeCbMa HH3KOH (B aJIJIaHToH,nHOH )l{H,nKOCTH 10,83 -12,72 T,n, B aMHHOTHqeCKOH 

IKII,UKOCTII 10,11-11,92 T,n BHTaMHHa A/lOO M, B rrJIau;eHTOMax 9,01-16,29 
e. II. Ha 1 r TKaHH) H B Ha6JIIO,naeMbIH rrepHo,n ro,na OTJIHqaJIaCb TeH,neHU;lIeiJ, 

HarrpaBJIeHHOH Ha He3HaqHTeJIbHOe rrOHHIKeHHe. 

B lKeJITbIX TeJIaX 6bIJIH YCTaHOBJIeHbI BblCOKHe KOHu;eHTpaU;HH BHTaMHHa A 
(96,12-148,20 e. H. Ha 1 r TKaHH), KOTophle CTaTHCTHqeCKH cyru;ecTBeHHo 3Ha

qHMO rrOHHlKaJIHCb B TeqeHHe HCCJIe,nyeMoro rrepHo,na BpeMeHH H CTaTHCTHqeCKH 

cYIIJ;eCTBeHHo nOBhlIIlaJIHCb C npo,nOJIIKHTeJIbHOCTblO 6epeMeHHocTH. 
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