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Abstract

Vigek Z., J. Nedbalkov4, R. Svobodovd, J. Chlupéé: 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
©g/100 ml) and in the liver tissue of fetuses (16,41—21,09 Ul/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 10.11—11.92 ug vi-
tamin A/100 ml, 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 in1 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 40.000 IU vitamin A (Scheunert and Trautmann 1976;
Kudla¢ 1975; Nadai et al., 1970).

According to the method of conservation, the confent of carotene in the feeds decreases to
a fourth to tenth of the original amount (Vintan et al. 1970; Hennig et al. 1972) when ruminants
make use of a mere 20 %, of the accepted feed (Cvetkovié 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 ug (90—220 IU) in 100 ml blood serum
(Slanina 1975). Vintan et al. (1968), registered a decrease from 113.6 IU in January to 19.3
1U 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 (Jago$ et al. 1978). Recently
a specific effect of beta-carotene on the fertility of cattle, independent of vitamin A was evidenced
(Lotthammer et al. 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 (Dvofdk 1959, and authors cited by him, Tagwerker 1968; V1¢ek 1971; Vujovi& et
al. 1970; Hennig 1972; Mingazov 1976; Lokvanci¢ et al. 1969; Madojan et al. 1970 and
others).

According to Moore, Branstetter et al. (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 placentdl 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 of 1976/1977 and 1977/1987 on 74 late preg-
nant cows of the Czech spotted cattle, coming chiefly from a farm of the SPZ Novy Ji¢in. 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 at 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 al. 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 ug to
48.26 ug and 46.81 ug/100 ml 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 1U 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, liver, corpora lutea, pl fetal fluids of cows, and in
the blood serum and liver of fetuses in relation to the season

September/October November/December January/February
Blood serum
cow— ug/100 ml 55,55 + 15,09 48,26 + 13,63 46,81 4- 13,78
Liver cow IU/1 g 485,10 + 252,42 472,88 1 249,36 493,91 + 293,00
Corpora lutea
cow — IU/l g 165,23 + 49,87 116,34 + 53,70 107,15 456,71
Placentoma cow IU/1 g 15,11 + 12,51 18,55 + 17,44 9,05 + 4,16
Allantoic fluid
cow — ug/100 ml 13,58 + 7,61 12,96 + 3,77 10,67 + 4,85
Amniotic fluid
cow — ug/100 ml 14,69 + 6,11 10,13 + 3,66 10,74 + 4,99
Blood serum
fetus — ug/100 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 xg/100 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 xg/100 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 (& 16.7 ug/100 ml), whilst in calves aged 8—14 days the
mean values increased to 29.8 ug vitamin A/100 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 14.86 IU.

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

Blood serum Liver
Duration of pregnancy N |
(days) 0. cases cow ! fetus cow fetus
4g/100 ml | 4g/100 ml IU/l1g IU/1g

to 249 20 43,62 + 13,49 I 18,96 + 6,97 476,54+ 228,88 20,70 + 15,55
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

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

Duration of pregnancy ‘ No. of Placentoma Corpora lutea Allantoic fluid | Amniotic fluid
(days) cases U/lg IU/1g 4#g/100 ml 4#g/100 ml
|
to 249 I 20 14,21 + 12,44 96,12 + 44,79 11,42 + 5,68 11,57 + 3,93
250259 16 16,29 + 11,90 | 132,98 + 64,82 11,92 +3,44 10,11 + 3,55
260 — 269 22 9,27 + 4,05 123,43 + 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 of vitamin A in the fetal fluids were very low — we ascer-
tained a mean concentration of 10.83 —12.72 ug vitamin A/100ml in the allantoic fluid
10.11—11.92 ug vitamin A/100ml in the amniotic fluid in the individual groups of
cows with various duration of gravidity. Even this small amount had a tendency to
amoderate decrease in the studied period — in the allantoic fluid from 13.58 ug in
September/October to 12.96ug in November/December, and 10.67 ug vitamin
A/100 ml fluid in January February, in the amniotic fluid from 14.69 ug in Septem-
ber/October to 10.13 ug in November/December and 10.74 ug vitamin A/100 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 1g
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 148.20 IU 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 116.34 IU 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 séru, jatrech, Zlutém télisku, placentomech, plo-
dovych vodach krav a krevnim séru a jatrech plodi v posledni tfetiné
nitrodélozniho vyvoje

U 74 vysokobiezich krav byla v podzimnim a zimnim obdobi sledovéana spektro-
fotometricky koncentrace vitaminu A v krevnim séru, jatrech, zlutém télisku,
placentomech, alantoidové a amniové tekutin€ a srovndnas hodnotami v krevnim
séru a jatrech fétu.
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Zjisténé koncentrace vitaminu A v krevnim séru krav se pohybovaly mezi dolni
hranici fyziologické normy a hypovitaminéznimi hodnotami. V sledovaném obdo-
bi doslo k jejich mirnému sniZeni (na hranici statistické vyznamnosti: P < 0.10),
zatimco rezervy deponované v jaterni tkani byly dosud vysoké.

Koncentrace vitaminu A v krevnim séru féta (12,83 —18,96 ug/100 ml) a v ja-
terni tkani féta (16,41—21,09 m. j./1 g) byly statisticky vysoce vyznamné niZs§i
(P < 0,01) nez v krevnim séru a jaterni tkdni krav. Koncentrace v jaterni tkani
fétd reprezentovaly pouze 3,53—4,34 9, mnozstvi deponovaného v jaterni tkini
vysokobiezich krav.

Koncentrace vitaminu A v plodovych vodach a placentomech byly velmi nizké
(v alantoidové tekutiné 10,83—12,72 ug, v amniové tekutiné 10,11—11,92 ug
vitaminu A/100 ml, v placentomech 9,01 —16,29 m. j. v 1 g tkdn¢€) a v sledovaném
ro¢nim obdobi mély tendenci k mirnému poklesu.

Ve zlutych téliskach byly zjiStény vysoké koncentrace vitaminu A (96,12—148,20m.
j. v 1 g tkdn€), které se statisticky vysoce vyznamné sniZzovaly b&hem sledovaného
ro¢niho obdobi a statisticky vyznamné zvySovaly s délkou gravidity.

Buramun A B KpOBAHON CHIBOPOTKe, IIeYeHHM, >KeJITOM Tele, IIALEHTOMAX,
CKOJIOIIJIOZHBIX BOZAaX KOPOB U B CHIBOPOTKE KPOBM M B IleUeHHU ILIONOB
B NOCIeSZHE#l TpeTH BHYTPUTpYGHOro pasBHTHMA

Y 74 KopoB ¢ BBICOKOIT GepeMeHHOCTHIO B OCEHHMIU M 3MMHMH IIEpHOJA IIPOBO-
IAIKCh CIEKTpOPOTOMETpUYECKHNE MCCIENOBAHUS -KOHIIEHTpAalMy BHTaMHHaA A
B KpOBSIHOM CHIBOPDOTKE, II€UEHHM, >KEJITOM Teje, ILIaleHTOMaX, aJIaHTOMTHOMH
Y aMHHOTUYECKOM >KMIKOCTSIX U IPOBOAWJINCH CPABHEHHUS C BEJIMYMHAMHU B KpOBSI-
HOU CBIBOPOTKE K II€YEeHH 3apOIbILIEH.

BrisiBieHHass KOHLIEHTpalWsi BUTaMHHA A B KPOBSIHOU CBIBOPOTKE KOpPOB KOJe-
fanach MeXAy HIKHUM IIpefeioM (U3UOJOTrNYecKOil HOPMBI M THUIIOBUTAMUHO3-
HBIMM BeJIMYMHaMHU. B uccienyemblil IepHOA IPOM3ONUIJIO UX HE3HAUUTEIBHOE IIO-
HIDKeHMe (Ha TpaHM cTaTucTHdecKod sHaummoctu — P < 0,10), Mexny TeM Kak
XpaHAIUICA B TKAHU IIeYeHN pe3epB GBI HOBOJIBHO BBICOKHM.

KounenTtpauus BuTaMuHa A B KpOBSHOM ChIBOPOTKe 3apopsiueit (12,83 —
18,96 Tm/100 M) u B TkaHM medeHu 3aponbimedt (16,41 —21,09 e. u /1 r) 6bLr1a
CTAaTHCTHYECKH cyuiecTBeHHO 3HauuMo Himvke (P < 0,01) mo cpaBHeHMIO ¢ KpOBs-
HOU CHIBOPOTKOM M TKaHBIO Ie4eHH KOpoB. KOHIEHTpalUs B TKaHU Ie4eHH 3apo-
nbinreir cocrasisita 3,53 —4,34 %0 xoamuecTBa, XpaHMMOTO B TKAaHHU II€UEHH KO-
pPOB BBICOKOI 6epeMEeHHOCTH.

Konuenrpauus BeiITaMHHa A B OKOJOIUIONHBIX BOJAX M ILIalleHTOMax ObLia
pecbMa HU3KOHM (B ajiaHTOMIHOHN »kupkoctu 10,83—12,72 TI, B aMHUOTHYECKOHI
skugkocty 10,11 —11,92 to Buramumea A/100 M, B miaamenrtomax 9,01 —16,29
e. u. Ha 1 T TKaHu) u B Haba0maeMbIX IEpHOX IrOfa OTJMYAjJach TeHIEHIIMeNH,
HaIlpaBJEHHON Ha HE3HAUUTEJbHOE IOHIXEHUE,

B xenThix Tenax OGBLIM yCTaHOBJIEHBI BHICOKHME KOHIIEHTpAUMM BHTaMHHa A
(©6,12—148,20 e. u. va 1 T TKaHM ), KOTOphle CTATUCTUYECKU CYyLIECTBSHHO 3HA-
YMMO TOHK’KAJINUCh B TeYeHHE MCCJIENyeMOro IepHola BpPEMEHH M CTATUCTUYECKHU
CYILIECTBEHHO IOBBIIAINUCE C MPONOJDKUTEIHHOCTHIO 6€peMEHHOCTH.
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