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Abstract

Lebeda M.: Total Blood Plasma Protein in Cows in Different Phases of
Reproduction Cycle and Fed Summer and Winter Feed Rations. Acta Vet. Brno,
55,1986:145-153.

The investigation of 3 434 cows during a four years’period (E, F, G, H)
fed summer (L) and winter (Z) feed rations has shown that the substantial
part of the decrease of the total blood plasma protein (TPP) in late
pregnant cows occurred as late as in the last six weeks of pregnancy
(cow group IV). The general validity of this phenomenon and its independency
on the type of feed rations, on the basal level of proteinemia in the herd
and on the animal age was proved. The decrease of TPP level was significant
in comparison with TPP in cows in the first phase of lactation (I), in the
second phase of lactation (II) and in the 8th month of pregnancy (III) as
well. The TPP concentrations in cows I and II did not differ significantly
from those in cows II and III.

The average level of TPP in single cow groups has changed in individual
feeding periods in the same direction. This illustrates a substantial
influence of food contained in the basal rations. The difference between
summer and winter TPP concentrations in the groups of the same denotation
were found to be significant only infrequently; when summarized for the
whole years’period they were significant in the group IV only. The value
scatter of TPP was found to be significantly greater during green feeding
than during winter feeding.

The research specified the time of TPP decrease in pregnant cows.

Previous works (L e be da et al. 1984; Le beda and B u § 1985) have shown
that the level of proteinemia in cows in eight to ninth and a half month ‘of pregnancy was
significantly lower than that in cows in the first and second lactation phases. This
observation was made in four subsequent periods of summer and four subsequent periods of
winter feeding. This phenomenon was found to be regular and independent of both summer
and winter type of feed rations and of seasonal climate influences of individual years as
well.

The same decrease of proteinemia level was observed by He we t t (1974) in heifers;
the greatest decrease was found between the 8th and 10th month of pregnancy. Due to the
combined influences of lactation (which also affects the proteinemia) and of pregnancy
this author did not manage to differentiate statistically both these influences. He wett
(1974) found an increase of proteinemia in the first three months of lactation after which
a decrease followed till the 7th month of lactation, this being again changed by a slight
elevation of proteinemia till the 13th month of lactation.

In our previous works the proteinemia in cows in the first lactation phase was found
to be higher in 5 of 8 investigated feeding periods than that in cows in 2nd lactation
phase, the difference being significant in three cases. It appears that the decr. was not
so distinct as in the dry period. .

In the present work further four summer and four winter feeding periods were studied in
order to establish the development of proteinemia in cows in their last three months of
pregnancy. For this reason the cows in this period of pregnancy were allocated to two
groups: a) those in 8th month and b) those in 9th to 9th and a half month of pregnancy. At
the same time possibility of the general validity of previously found phenomena was verified
on 3 434 cows.
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Materials and Methods

During four seasons of green foods available (L) and four seasons of winter feed rations
(Z) of the 1980 - 1984 period (E, F, G, H) the concentration of total plasma protein (TPP) in
venous blood was investigated in 3 434 cows; 1 441 of them were examined in summer and 1 993
in winter periods. Samples of blood taken from v. jugularis were collected between 9 and
11 a. m. and were treated with heparin. The TPP concentration was determined using Bio-test
Lachema, the error of measurement being + 4.27 Z.

The animals examined came mostly from the South-Moravian region. In individual farms the
sets of 20 cows without clinical symptoms of illness were usually examined. Each set of
animals consisted usually of four groups each having 5 cows: I - cows in the first lactation
phase, from two weeks to two - three months at the most after calving; II - cows in the
second lactation phase, four - six months after calving; III - cows in the eight months of
pregnancy, IV - cows in the ninth to ninth and a2 half month of pregnancy. The cows in the
last two groups were usually in dry period.

The results were statistically evaluated using the t-test and F-test: the significance
of differences between a) single groups in the same feeding period, b) values in the groups
of the same denotation during the summer period and during the next winter period, c) all
years with the same type of feeding rations (green of winter feed). The same method was used
in whole animal populations. In addition, the value differences among populations and among
groups were evaluated.

Results

The results have unequivocally shown (Table 1) that the lowest concentration of total
plasma protein (TPP) occurred in cows 9 - 9.5 months pregnant (group IV) in all studied
summer and winter feeding periods and during the whole four years' period as well. This
decrease of TPP was significant with regard to the values found in cows 8 months pregnant
(group III) in 7 out of 8 estimated feeding periods. The same frequency of significance was
in relation to both lactating groups of cows (I, II). The TPP values between these lactating
groups did not differ significantly and the same situation was observed in values of cows
III and II. The TPP values in the group III differed significantly from those in the groupI
in two feeding periods only.

The TPP value scatter in mdividual cow groups differed significantly in the same
feeding period in 3 out of 48 cases only.

Table 2 shows that the decrease of average TPP values in the cow group IV was
caused first of all by a higher frequency of lowered values in the interval 50 - 65 g.11,
During the whole four-year period the frequency of these reduced values in this range
was in the group IV higher by 8.85 - 10.35 % and by 7.26 - 10.38 § in summer and winter
periods, resp. in comparison with other groups of cows. During four feeding periods the
decrease of average TPP values in the group IV was also supported by a lower frequency
of normal values. )

The distribution curves of TPP values in the whole populations studied during four
years has a Gaussian character in both seasons (Fig. 1). All summarized winter and summer
values did not differ significantly, the scatter of them being greater in summer.

The TPP concentrations of groups with green feeding periods differed from those of
subsequent winter feeding periods in 50 § only and in the first two years (Fig. 2 - 5).
When summarized for all four the and winter TPP concentrations differed
significantly only in the group IV (Fig. 6), the scatter value being greater in all groups
with green feeding.

The conditions of particular summer and winter feeding periods had a considerable
influence on TPP concentrations (Fig. 7). The highest average summer values were found
in the F period, the lowest ones in the G period; the highest winter values were observed
in the E period, the lowest ones in the F period. The dynamics of TPP development was
found to be conformable in all groups. It shows that the seasonal influences had the same
effect on tendency of changes in TPP in all groups. Greater deviations of TPP concentrations
have been found among individual green feeding periods (all neighbouring periods ¢*‘fered
significantly) than among winter feeding periods (the differences between F and G persud
were not significant).

Substantially greater variability of food rations based on green foods had a clear
impact upon the scatter difference in TPP concentrations. That was significant among all

- three subsequent neighbouring periods in populations and in groups I, III and IV, in
group II between two periods only. The long lasting stability of winter feed rations was
reflected also in the lack of statistical significance of TPP scatter in all subsequent neigh-
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Table 2
o |POPULA] PERCENTACE OF NORMAL, LOW AND HIGH TPP VALUES (IN g.1-")
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1 [2,u]2,31] 947/18,08]52,636885p1,05/10.77]10,53] 0 |a,21] 0 [0 | 0
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v | 298] 3,20]17,6532,80]50,98]62, 00%17,65] 2,40] 9,80 0 [098] 0 | 0 | 0
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v | o |o,873s,57137,39)1,34s5,65] 3,09 609) 0 | 0o [0 [0 ] o[ 0
p |01 o |io,13]7 6af62,79(67,36p2,m22,82] 3,32] 2,18]0,33] 0 [0,33] 0
1| 1.58] o [6e,92],8afs3,ese1,69ps,6130,2¢/ 3,08 3,230 0 | 0 | 0 | 0
H{ 0 [ o | o [e2ess1]es66653J19,18]24,58 a,0a{ 338 0 [ 0] 0|0
m | o | o [926s2]6rnes,0epn,69(24,29 3,70/ 0,771 0 [ 0 [1,24] 0
v | 0| o |we7]12,8868,2472, 72|rs, 112,88 1,35 1,52[1,35] 0 [ 0 [ 0
P |o,76{0,65[17,56]16,18 Jeo, 9365, 10]16,45]16, 81 3,40[ 1,20[0,69(0,05]0,21] 0
E | 1 |0,860,61]13,9612,78)1, 54{64,3018,80]20,08] 3,70{ 2,231,14] 0 [ 0 | o
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bouring winter feeding periods in the group I, II and III. In the group IV and in the
whole populations the scatter of differences was significant between period E and F only
(Fig. 2 - 6).

Discussion

Our research has confirmed the general validity of proteinemia decrease in late
pregnant cows which was already reported earlier (Le beda and B u & 1985;
Lebeda etal. 1984). It has been proved that the substantial phase of the decreases
occurs as late as in the ninth to ninth and a half month of pregnancy. These findings
are fundamentally in accordance with the results obtained in pregnant heifers ( He we tt
1974). It can thus be assumed that the decrease in TPP in late pregnant cattle is
independent of age. The TPP decrease assessed from several years' average values
becomes evident already at the second phase of lactation in both types of feeding. During
winter feeding it is, however, more distinct and the significance is reached earlier.

The TPP decrease in cows in 9th - 9.5th month of pregnancy is associated in both
types of feeding first of all with a lower frequency of moderatery elevated values within
the range of 85 - 100 g-1"1 and with a higher frequency of lowered values within the
range of 50 - 65 g.1"1.

" The decrease of proteinemia in this group of cows appears to be independent of
different total level of proteinemia in individual summer and winter feeding periods. That
suggests that this phenomenon is bound to a late stage of pregnancy.
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Already in our previous paper we have advanced a hypothesis of endogenous origin
of this lower proteinemia in pregnant cows (L e b e d a et al. 1984). A change in blood
plasma protein synthesis in liver of high pregnant cows shows to be the most probable
cause. This opinion is based on the fact that these cows have usually the highest concen-
tration of urine ammonia (L e b e d a 1984) in both feeding periods which can be manifes-
tation of protein starvation or of impairment of liver function (V 4 r a d y et al. 1970).
Liver damage seems to be more probable since starvation during summer feeding is out of
question. The results of the last four year investigation (concentration of urine ammonia,
blood and urine urea, triglycerides, non-esterified fatty acids and glycaemia) are still to
be evaluated; at present, it is therefore impossible to confirm or disprove this hypothesis..

It has, however, been demonstrated that the TPP concentration is significantly
affected by the food balance in individual years in both types of feeding. In fact, the
level of proteinemia differed significantly in particular years. Here, the quantity and quality
of foods in basal rations seem to be the decisive factor because the four year dynamics of
TPP concentration appears nearly identical in all four groups.

Significantly higher scatter of the TPP values in green feeding when compared with
the winter feeding has been observed, which is in accordance with greater variability of
summer feed rations. The total decrease of proteinemia is, however, more marked in winter
period when the feed rations short in nutrients are more frequent.

The TPP decrease in cows in the last six weeks of pregnancy can be metabolically
critical for new-born calf vitality if the background of low proteinemia in the herd is also
present.

Celkové bilkovina krevni pk:my krav v riznych fazich reprodukéniho cyklu krmenych
letnimi a zimnimi krmnymi ddvkami

Vy3Setfeni 3 434 krav ve 4 nasledujicich ro&nich periodich (E, F, G, H) letnich
(L) a zimnich (Z) krmnych divek ukizalo, %e podstatni &4st poklesu celkové bilkoviny
krevni plazmy (TPP) u vysokobfezich krav nastivi af v poslednich 6 tydnech bfezosti
(skupina IV). Byla prokizina obecn4 platnost tohoto jevu a jeho nezivislost na typu
krmnych divek, na zdkladni Grovni proteinémie ve stid€ a na sta¥i zviFat. Pokles TPP byl
signifikantni vzhledem k urovni TPP u krav v 1. fazi laktace (I), v 2. fazi laktace (II) a
rovné% v 8. mésici bfezosti (III). Koncentrace TPP u krav I a II a u krav II a III se
signifikantné neliily.
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Primérni uroven TPP ve skupinich krav se ménila v jednotlivych krmnych obdobich
v tomté% sméru. To svEd¥ o podstatném vlivu krmiv tveficich zékladni krmné davky. Roz-
dily mezi letnimi a zimnimi koncentracemi TPP u stejnojmennjch skupin kr.av byly' signifikant-
ni jen ojedin&le; p¥i sumarizaci hodnot za celé &ty¥leté obdobf byly signiflkan.tni ]enku slm-
piny IV. Rozptyly hodnot TPP byly signifikantn& v&tsi pFi zeleném nei p¥i zimnim krme
nf.

Vyzkum Zasové& upfesnil dobu poklesu TPP u b#ezich krav, potvrdil a doplnil vysled-
ky ziskané v pfedchozim &tyFletém obdobf. ’

O6mast 6eXOBHHA KPOBSHOR nnasMi KOPOB Ha pPasHLX 3Tarnax penponyKTHBHOCTH,
OTKapMIHBaeMbX JIETHHMH H SHMHHMH KOPDMOBHIMH PalHOHaMH

Hccnenosannem 3 434 xopoB B 4 nocnenyomux romnuuHsx nepuomax (E, F, G, H)
netHux (J1). ¥ SHMHHX (3) XOpPMOBHX DALHOHOB OO YCTAHOBJEHO, YTO CymeCTBeH-
Has YacTb MOHHXEHHS ObmeA GENKOBHHN KPOBAHOR nnasms (TPP) KOpOB Ha BHICOKO#
CTanuK CTeNbHOCTH HAacCTynaeT NKmb B noclenHue 6 Hemens cTenbHOCTH (rpynna
1V) . Buna ycTanoBleHa ofmas NEACTBEHHOCTb NAHHOI'O SABJ€HHS M ero HeSaBHCHMOCTH
OT THNA KOPMOBHIX PAaLHOHOB, OT OCHOBHOr'O YPOBHSI NMPOTEHHEMHH B CTame H OT
BOSpacTa XHBOTHHX. [IOHuxeHHe TPP 6LINO SHAYUMMBM MO OTHOmMEHHI0 X yposHw TPP Ha
nepBoR ¢ase naxraumu ( I) , mHa BTOpoA dase naxrauuu (l1), a Taxxe Ha BOCHMOM
Mecsaiue crenbHocTH (M). Komuerpauus TPP y xopoB I m 1 u y xopom Il sBHO He
oTnHYanaus. )

Cpenuuf#t yposeHrs TPP B rpynnax XOpOB MNPOXOAKJ HSMEHEHHSIMH B OTHOENbHHX .
KOPMOBHIX MEpHONAX B TOM Xe HAMpaBJieHHH. STO CBHOETENbCTBYET O CYMECTBEHHOM
BIHSHHK KOPMOB, O6pasywmHX OCHOBHOAR KOPMOBOA pauUHOH. PasHHLA MexOy JNeTHHMH
M SHMHHMH KOHLUeHTPauuaM# TPP y ONHOMMEHHHX rPynn KOpPOB 6bJIa SHaYHMOR TONbLXO
B OTHENbHHX CNydasx; MPH OGOGMEHHH BENHUHH 3Sa HeThHpPexNeTHHRA neprnon Haéaoaa-
Nach 3HAYHMas pasHHUA numb y rpynnuIV. Pacceusanus senudymE TPP 6unu
CymecCTBEeHHO 60Onbme MNPH SeNneHeM YeM MNpPH SHMHEM KODMOBOM paLHOHE.

Hccnenosanne YTOWHHNO BpeMa nMoHuxenHs TPP y cTenbHHX KOpPOB, NOATBEpaM-—
IO H NOMONHHMNO PesyNnbTaTh, MOJyYeHHNe B NpeaHAyMHA JYeTHpexXNeTHHA nepuon.
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