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Abstract 

L e bed a M.: To.ta.l Btood PLa.6111a PlUJte..in .in COIII6 -ill fl-i~~Vtent PWU O~ 
ReplUJduct.i.oll Cycle and Fed SIlJIIIIVt and ltI-intVt Feed Ra.tiO/l.6. 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 bed a et al. 1984; L e bed a and Bus 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 Hew e 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 presnancy 
this author did not manage to differentiate statistically both these influences. Hew e t t 
(1974) found an increase of proteinemia in the first three months of lactation after which 
a decrease followed till the 7th month of lsctation. this being again changed by a slight 
elevstion 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 ss in the dry period. 

In the present work further four aummer 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 presnancy were sllocated to two 
groups: a) those in 8th month snd b) those in 9th to 9th snd a half month of presnancy. At 
the same time possibility of the general validity of previously found phenomena was verified 
on 3 434 cows. 
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Materlala ad Metboda 

Durinl four •••• on. of gr.en food. .v.il.ble (L) and four seasons of winter feed rations 
(Z) of the 1980 - 1984 period (E. F. G. H) the concentr.tion of total pIa ... protein (TPP) in 
venous blood v •• inv •• tiaated in 3 434 coval 1 441 of thea were exaained in au.aer and 1 993 
in vinter periods. Saaples of blood taken fro. v. jugularis vere collected betvaen 9 .nd 
11 e. a •• nd vare treated with heparin. The TPP concentration w.s deterained USinl Bio-teat 
Lach .... the error of aeasureaent being ± 4.27 %. 

The .ni .. ls exaained caae aostly froa the South-Moravian region. In individual faras the 
s.ts of 20 cows without clinical .yaptoas of illnesa were usually exaained. Each set of 
ani .. l. consi.ted usually of four groupa each hsving 5 cows: I - cows in the firat lactation 
phase. fro. two wesks to two - three aonths at the ao.t after calving; II - cows in the 
second lactation phaae. four - six aonth. after calving; III - cows in the eight aonths of 
pregnancy. IV - cova in the ninth to ninth and a half aonth of pregnancy. The cows in the 
last two group. vare uaually in dry period. 

Th. r •• ults were atatiatically evaluated uaing the t-test and F-test: the significance 
of differ.nces between a) single groups in the s... feeding period. b) values in the group. 
of the .... denotation during the aumaer period and during the next winter period. c) all 
years with the a ... type of feeding rations (green of winter feed). The aaae aethod vaa used 
in whole ani .. l populations. In addition. the value differences aaong populations and aaong 
groupa were evaluated. 

Results 

The result. 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 
.ummer and winter feeding periods and during the whole four years' period as well. This 
decrea.e 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 group I 
in two feeding periods only. 

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

Table Z 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. r 1. 
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 
period •• 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. Z - 5). 
When summarized for all four seasons the summer 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 CXIOCentratiana 
have been found among individual green feeding periods (all neighbouring periods <'''#ered 
significantly) than among winter feeding periods (the differences between F and G p" .. "d 
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 

D 
POPiIlA PERCENTACE OF "OIMAL, LOW AND HI6H TP, VALUES (IN ,.1-1 ) 

0 TlOI 
c: 50 So- 6S 6S' IS IS -100 180 - 110 110 -120 >110 .. ... 610U' L Z L Z L Z L Z L Z L Z L Z & 

P 0 0 20,74 1,71 ~S,W 62,21 13,32 26,53 0,21 2,29 0 0,19 0 0 

I 0 0 1S,31 1.33 72,53 61,91 12,09 2S,OO 0 4,76 0 0 0 0 

E 1\ 0 0 18,511 4,17 64,~ 64,01 17,42 28,1)3 0 3,79 0 0 0 0 
~-

17,93 III 0 0 '457 7,63 6' ,.' 
61,07 31,30 1,09 0 0 0 0 0 

IY 0 0 ~35 14,82 64,67 61,85 5, .. 21,85 0 0,74 0 0,74 0 0 , 2,51 2,20 12.31 24,10 SO,63 ~,IO tu,lII 6,90 9,30 0 2,01 0 0, SO 0 

I 2, IJ 2,31 9,47 lI,eM 52,63 "'85 ~1,OS 10,77 10,53 0 4,21 0 0 0 

F II 1,98 2,511 11," 22,03 4S,OS 69,07 ~22 6,36 9,90 0 1,98 0 0,99 0 

IN 3,00 0,79 10,0CI 24,02 5II,OCI 67,32 P.,OCI 7,87 7,00 0 1,00 0 1,00 0 

IV 2,94 3,20 17.~ 32,40 SO," ~.OCI ~7,65 2,40 9,aa 0 0,98 0 0 0 

P 0 0,43 25,93 25,27 ~5,JII ~,09 7,80 10,00 0,27 0,21 0,2' 0 0 0 

I 0 .0 21.M 2O,lS ~,OCI 164,60 16,00 14,16 1,00 0,,, 0 I 0 0 

G II 0 0 24,16 18,97 ,",,29 ~,97 9,SS 12,07 0 0 0 0 0 0 

1M 0 0,83 22,21 2iII,lII JO,65 ~,,,, 5, .. 7,85 0 0 1,09 0 0 0 

IV 0 0,87 35,57 37,39 61,34 SS,65 3,09 6,09 0 0 0 0 0 0 

P O,ll 0 10,13 7,64 62,79 '7,36 ~2,,, 22,12 3,32 2.11 0,33 0 0,31 0 

I 1,511 0 6,92 4,14 53.85 61,69 ~,61 30,211 3,08 3.23 0 0 0 0 

H • 0 0 9,26 5.51 ,",," ~.,53 19,14 211,58 II,'" 3,38 0 0 0 0 

I. 0 0 9,26 6,92 61,11 ~,OI ~II,69 24,23 3,JO 0,77 0 0 1,24 0 

IV 0 .0 14,17 12._ ",24 112,72 111,19 12, .. l,lS 1,52 l,lS 0 0 0 

P 0,76 0,'5 17,56 16,18 60,93 65,10 16,1IS 16,81 3,411 1.20 0.69 0,05 0,21 0 

E I 0, .. 0,61 13,96 12,78 61.5~ 64,30 ~IO 120,. 3,10 2.23 1,111 0 0 0 

H 0,56 0,62 15,97 12.40 ~9,16 ~7,05 11," II,. 3," I." 0,56 0 0,27 0 

H 1M 0,12 0,39 15,34 15,52 ."~ 65,12 11,(11 18,07 3,03 0,20 0,55 0 0,55 0 

IV 0,82 0," 24,79 22,78 .0.61 63,31 10,14 11,111 3.01 0,59 0,55 0,20 0 0 

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 silmificant between period E and F only 
(Fig. 2 - 6). 

Dlacusllion 

Our research has confirmed the general validity of proteinemia decrease in late 
pregnant cows which was already reported earlier (L e bed a and B u § 1985; 
L e bed a et al, 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 ( Hew e t t 
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 ye~rs' 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.l-l. 

. The decrease of proteinemla in this group of cows appears to be independent of 
different total level of proteinemla 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 bed a et al. 1984). A change in blood 
plasma protein synthellis in liver of high pregnant cows shows to be the most probable 

cause. Thill opinion ill balled on the fact that these cows have usually the highest concen
tration of urine ammonia (L e bed a 1984) in both feeding periods which can be manifes
tation of protein starvation or of impairment of liver function (V , 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 disp!"ove 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 
~ritical for new-born calf vitality if the background of low proteinemia in the herd is also 
present. 

Celkod bfikovina krevnf plumy krav v rdznyeh fbfeh reprodukl!nfho eyklu krmenyeh 
letnfmi a zimnfmi krmn:9'mi dAvkami 

Vylletfenl 3 434 krav ve 4 nbledujlcich rol!nlch period'ch (E. F. G. H) letnich 
(L) a zimnich (Z) krmnych dbek ukbalo. Ie podlltatn' l!'st poklesu celkove bllkoviny 
krevnl plazmy (TPP) u vysokobfezlch krav nasUv' ai v pOlllednlch 6 tydnech bfezosti 
(skupina IV). Byla prokb'na obecn' platnost tohoto jevu a jeho nez'vislost na typu 
krmnych d'vek. na z'kladnl lirovni proteinemie ve sUdl! a na stnl zvlfat. Pokles TPP byl 
signifikantnl vzhledem k lirovni TPP u krav v 1. fbi laktace (I). v 2. fbi laktace (II) a 
rovnl!i v 8. ml!slci bfezosti (III). Koncentrace TPP u krav I a II a u krav II a III se 
signifikantne neli§ily. 
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Prumerna urovei1' TPP ve skupinach krav se menila v jednotlivych krmnych obdobkh 
v tomtez smeru. To sved~1 0 podstatnem vlivu krmiv tvoi'ic1ch zakladnl krmne davk! •. R:0z
dily mezi letnlmi a zimnimi koncentracemi TPP u stejnojrnennych skup~n ~~av byly. slgnlflkant
nl jen ojedinele; pri s\lmarizaci hodnot za ceM ~tyflete obdobl byly slgnlflka~tnl len u sku
piny IV. Rozptyly hodnot TPP byly signifikantne vetlil pri zelenem ne! pri zlmnlm krme-

nl. 
Vyzkum ~asove upresnil dobu poklesu TPP u brezfeh krav. potvrdil a doplnil vysled

ky zlskane v ptedchozim ~tytletem obdobl. 

06~aR 6enKOBHHa KPOBRHOR nnasMY KOPOB Ha pasHwx 3Tanax· penpo~YKTHBHOCTM, 
oTKapMnHBaeM&X neTHHMH H SHMHHMH KOPMOBWMH paQHOHaMH 

Hccne~OBaHHeM 3 434 KOPOB B 4 nocne~~Hx rO~HqHWX nepHo~ax (E, F. G, H) 
neTHHX (n) H SHMHHX (3) KOPMOBWX paQHOHOB 6wno YCTaHoBneHo, qTO cy~ecTBeH
HaR qaCT& nOHHMeHHR 06~eR 6enKOBHHW KPOSRHOR nnasMY (TPP) KOPOS Ha swcoKoR 
CTa~HH CTen&HOCTH HacTynaeT nHm& B nocne~HHe 6 He~en& CTen&HOCTH (rpynna 
IV). Bwna YCTaHoBneHa 06~aR ~eRcTBeHHOCT& ~aHHoro RBneHHR Hero HesaBHCHMOCT& 
OT THna KOPMOBWX paQHOHOS, OT OCHOSHoro ypoBHR npoTeHHeMHH B CTa~e H OT 
BospaCTa MHBOTHWX. nOHHMeHHe TPP 6wno SHaqHMWM no OTHomeHHm K yposHm TPP Ha 
nepBoR tase naKTaQHH (I), Ha sTopoR tase naKTaQHH (n), a Ta~e Ha BOC&MOM 
MeCRQe CTen&HOCTH (m). KOHQeTpaQHR TPP Y KOPOS I H n H Y KOPOEII m RSHO He 
OTnHqanaQ&. 

Cpe~HHR ypoBeH& TPP B rpynnax KOPOB npoXO~Hn HSMeHeHHRMH B OT~en&HWX 
KOPMOBWX nepHo~ax B TOM Me HanpaBneHHH. STO CBH~.eTen&CTByeT 0 cy .. eCTBeHHOM 
BnHRHHH KOPMOB, 06pa3ymmHx OCHOBHOR KOPMOBOR paQHOH. PaSHHQa Me~y neTHKMH 
H SHMHKMH KOHQeHTpaQHRMH TPP y O~HOHMeHHWX rpynn KOPOB 6wna SHaqHMOR TOn&KO 
B OT~en&HWX cnyqaRX; npH 0606 .. eHHH BenKqKH sa qeTwpexneTHHR nepKO~ Ha6nm~a
nac& SHaqKMaR paSHHQa nHm& y rpynow'IV. PacceKBaHHR SenHqKH TPP 6wnK 
CYllleCTseHHO 60n&me npH seneHeM qeM npH SHMHeM KOPMOSOM paQHOHe·. 

Hccne~OBaHKe YTOqHKnO speHR nOHKMeHKR TPP y CTen&HWX KOPOS, nO~Tsep~H
no K ~ononHKno pesyn&TaTW, nonyqeHHWe S npe~Y"HR qeTwpexneTHKR nepKO~. 
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