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Abstract 

Hlousek A., E. Kudlac, Jarmila Nedbalkova, B. Studencik, Ruzena 
Svobodova: Blood Picture and Biochemical Composition of the Blood in Sows 
between Weaning and Subsequent Estrus. Acta vet. Brno, 53, 1984: 57 - 63. 

The blood picture and biochemical composition of the blood in 79 sows between 
weaning and subsequent estrus was investigated and compared with the values 
obtained in 39 lactating sows. The mean erythrocyte counts were higher after 
weaning (5.9 ± 0.6. 1012/1) than in lactating sows (5.7 ± 0.8. 1012/1). The highest 
erythrocyte counts were observed during estrus (6.7 ± 0.4.1012/1). The hemo
globin concentration ranged between 11 and 13 g/d!. The highest hematocrit value 
was found on day 10 after weaning (0.40 ± 0.07). The highest erythrocyte sedimen
tation rate was found on the day of weaning. The total protein concentration was 
higher in lactating sows (78.4 ± 7.1 g/I) than in those after weaning (69.2 to 75.2 g/I). 
The mean leukocyte counts increased after weaning up to 16.460 ± 3 150. The neu
trophil counts were high in the first days after weaning (53.7 per cent), the lympho
cyte counts increased within a week after weaning to 48.3 per cent. 

The plasma Ca concentration increased from 2.21 ± 0.41 mmol/I to 2.60 ± 0.24 
mmoll!. The plasma glucose concentration ranged between 3.36 ± 0.62 and 5.63 ± 
± 0.86 mmol/I; the lower value was found on the day of weaning. The vitamin A 
concentration was lowest during lactation (232.5 ± 82.0 mg/I). The enzyme acti
vities were rather unstable and changed in wide limits (acid phosphatase from 69.6 to 
151.6 kat/I, alkaline phosphatase from 0.205 to 0.483 kat/I, LDH from 157.3 to 240.1 
kat/I, GOT from 0.117 to 0.374 kat/I, GPT from 0.142 to 0.357 kat/I). 

Sow, weaning, estrus, blood, vitamins, enzymes, glucose. 

Morphological and biochemical composition of the blood is affected by numerous factors of the 
internal and external environment. One of such factors is the reproductive process. Information 
about the health state of the sows before gestation based on laboratory examination may provide 
data useful for improvement of fertilization and natality of the offspring. 

Morphology and biochemistry of the blood in sows has been described in detail by many authors 
(Wirth 1952; Schalm 1961; Kudrjavcev and Kudrjavceva 1972; Maclean 1972; Nach
reiner et a!. 1972; GabriS 1975; Herak et a!. 1975; Bostedt 1978 and others). The majority 
of available data provide information on changes in sows during pregnancy, parturition and puer
perium but we found no data on blood morphology and biochemistry in sows in the period between 
weaning and the subsequent estrus. 

The aim of this work was therefore to study the morphological and biochemical parameters 
of the sow's blood in the above-mentioned period. On our earlier studies, these parameters have 
been described in gills (Hlousek 1978), in sows during pregnancy and puerperium (Hlousek 
1979; KudJac et a!. 1980). The present study was carried out in the same enterprise and under 
the same experimental conditions as the above-mentioned work. 
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Materials and Methods 

Morphological and biochemical composition of the blood was investigated in 79 sows of the Large 
White breed and Large White x Presticke cross, I to 3 years old in the period between weaning and 
the subsequent estrus. The results were compared to those obtained in 39 lactating sows of the 
same breeds and age. The animals were divided in groups as follows: 

I. group of 39 lactating sows 
II. group of 15 sows, on the day of weaning of piglets 

III. group of 16 sows, 3 days after weaning 
IV. group of 16 sows, 5 days after weaning 
V. group of 18 sows, 7 days after weaning 

VI. group of 14 sows, 10 and more days after weaning and showing no signs of estrus as yet. 

The sows were kept under usual large-scale conditions in windowless houses and fed a standard 
diet for sows with free access to drinking water. The animals were also offered whey. The majority 
of sows showed estrus signs between days 5 and 7 after their piglets had been weaned. 

Blood s3mples were collected from the ear vein and immediately processed for morphological 
.and biochemical examinations by conventional methods (see Horej si 1964, 1970) in our labora
tory. For statistical evaluation of the results Student's t-test was employed. 

Results 

Blood picture of sows between weaning and subsequent estrus 

The results are presented in Tables 1 to 4. They indicate a significant increase 
in erythrocyte count within 3 and 7 days after weaning, i. e. at the time of most 
frequent estrus occurrence. The only exception was the Group IV, i. e. the sows 5 
days after weaning whose erythrocyte counts slightly declined. 

Small differences ocured in the hemoglobin concentration. It was highest in 
Group VI., lowest in Group V. 

Hematocrit rose more in sows showing signs of estrus (Group VI) in others no 
significant differences were detected. 

Erythrocyte sedimentation rate (ESR) (1 and 2 hours) was most rapid in 
Group II on the day of weaning, ESR after 24 h was most rapid in Groups V. and II. 

Total protein amount in the blood serum was lower at weaning in all groups 
.of sows than during lactation. In Groups IV. and V. significant differences were 
found. 

The WBC count increased in sows after their offspring had been weaned and 
it was not until day 7 that it decreased again. The differences, however, were not 
significant in majority of cases. 

The neutrophil: lymphocyte ratio underwent rather interesting changes. 
The neutrophil granulocyte count remained relatively high in the first days 
after weaning (rods 1.7 ± 0.8 %, segments 52.0 ± 5.3 %) and it was only after 
day 7 post weaning that these cells decreased in numbers (rods 1.4 ± 0.6 %, 
segments 40.5 ± 7.8 %). The lymphocyte count increased significantly in Groups 
V and VI. 

Biochemical parameters of the blood in sows between weaning 
and subsequent estrus 

The results including their statistical evaluation are presented in Tables 3 
and 4. 

The plasma Ca concentration increased after weaning of piglets but decreased 
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Table 2 
The white blood picture of sows during lactation and after weaning 

----

Group 
--

I 
Lactation 
II 
Weaning 
III 
3 d after weaning 
IV 
5 d after weaning 
V 
7 d after weaning 
VI 
10 d after weaning 

"P < 0.01 
• P < 0.05 

I I I 
Leukocytes 

Ba % 10'/! 

I 
i 13.29 ± 4.53 0.6 ± 0.3 

13.95 ± 2.98 0.6 ± 06 

13.41 ± 4.98 0.6 ± 0.4 

16.46 ± 3.15* 0.8 ± 0.7 

11.41 ± 2.23 0.7 ± 0.5 

110.68 ± 3.01 0.5 ± 0.3 
I 

Eo % I Rod % I Seg. % I Ly % I Mo% 

I 
5.1 ± 3.3 2.2 ± 1.0 46.9 ± 7.9 43.4 ± 6.4 11.8 ± 0.9 

3.6 ± 2.1* 1.7 ± 0.8 52.0 ± 5.3* 40.3 ± 6.2 1.8 ± 2.0 

5.9 ± 4.0 1.7 ± 0.8 43.9 ± 8.5 46.0 ± 8.8 1.9 ± 1.5 

4.9 ± 1.8 2.1 ± 0.8 47.3 ± 5.3 42.9 ± 6.1 2.0 ± 1.6 

6.5 ± 3.1 1.4 ± 0.6' 40.5 ± 7.8" 48.3 ± 7.1* 2.6 ± 2.4" 

3.4 ± 1,8" 1.3 ± 0.7' 40.2 ± 5.2" 52.0 ± 10'* 2.6 ± 1.0*' 

Table 3 
Chemical composition of the blood in sows during lactation and after weaning 

Group 

I 
Lactation 
II 
Weaning 
III 
3 dafter 
weaning 
IV 
5 dafter 
weaning 
V 
7 dafter 
weaning 
VI 
10 dafter 
weaning 

.* P < 0.01 
'P < 0.05 

I 
Ca 

mmo!/! 

2.21 ± 0.41 

2.24 ± 0.52 

2.60 ± 0.24 

12.41 ± 0.44 

I 

12.24 ± 0.48 

12.12 ± 0.52 
I 

I 
P 

I 
Mg 

mmo!/! mmo!/! 

1.50 ± 0.16 0.759 ± 0.127 

1.31 ± 0.14** 0.668 ± 0.110 

1.41 ± 0.16 0.648 ± 0.103' 

1.34 ± 0.21' 0.668 ± 0.172' 

1.47 ± 0.27 0.726 ± 0.189 

1.79 ± 0.27' 'I 0.828 ± 0.094 

Table 4 

I G!ucose 

I 
Bilirubin 

I 
Cholesterol 

1 mmo!/! mmo!/! mmo!/! 

I 

I 
I 

5.10 ± 0.95 I 4.79 ± 2.05 I 2.81 ± 0.42 

3.36 ± 0.62" 7.01 ± 0.96" 2.41 ± 0.38" 

5.63 ± 0.86 6.67 ± 2.74*' 2.45 ± 0.39** 

4.91 ± 0.93 3.93 ± 1.47 3.33 ± 0.51'* 

4.38 ± 0.92' 5.47 ± 1.83 2.42 ± 0.49" 

5.10 ± 0.013 5.64 ± 0.17 2.26 ± 0.21** 

I 

The vitamin A concentration and activities of plasma enzymes in sows during lactation and after weaning 

Group 

I 
Lactation 
II 
Weaning 
III 
3 dafter 
weaning 
IV 
5 dafter 
weaning 
V 
7 dafter 
weaning 
VI 
10 dafter 

I weaning 

"P < 0.01 
'P < 0.05 

I 
Vitamin A 

I 
A!kaline 

I mg/! phosphatase 
kat/! 

232.5 ± 82.0 0.343 ± 0.167 

477.8 ± 113.4** 0.205 ± 0.113* 

317.8 ± 79.3* 0.401 ± 0.264 

245.1 ± 73.0 0.483 ± 0.231* 

269.6 ± 158.6 0.474 ± 0.211' 

297.4 ± 86.6 0.338 ± 0.169 

Acid 

I 
Enzymes 

I 
phosphatase LDH I GOT I GPT 

n kat/! IU kat/I kat/! 

140.4 ± 51.9 157.3 ± 43.6 0.234 ± 0.073 0.240 ± 0.084 

128,9 ± 38.6 194.1 ± 26.9* 0.117 ± 0.053*' 0.306 ± 0.092 

69.6 ± 47.6" 180.2 ± 58.7 0.229 ± 0.053 0.441 ± 0.081*' 

105.4 ± 80.2 192.0 ± 49.1' - -

151.6 ± 85.3 177.1 ± 28.8 I 0.229 ± 0.098 0.357 ± 0.131*' 

240.1 ± 28.8*,10.374 ± 0.116** 90.3 ± 35.1* 0.142 ± 0.095" 
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again within the following week. The differences were not significant. The highest 
P values were found in Groups I, V and VI. The Mg concentration showed no 
conspicuous changes. 

The plasma glucose concentration ranged between 3.36 ± 0.62 and 5.63 ± 
± 0,93 mmol/I-l. It decreased significantly on the day of weaning. 

The highest bilirubin concentration was found on the day of weaning the piglets 
(7.01 ± 0.96 mmol/I-l) decreasing abruptly within the following 5 days (3.93 ± 
± 1.47 mmol/I-l). . 

Cholesterol concentration reached a maximum on day 5 after weaning (3.33 ± 
± 0.51 mmol/l), declined thereafter to 2.26 ± 0.21 mmol/l on day 10. 

The vitamin A concentration was lowest during lactation. 
Activities of the plasma enzymes under study oscillated considerably without 

showing any distinct trends: alkaline phosphatase between 0.205 and 0.483 kat/I, 
acid phosphatase between 69.6 and 151.5 m kat/I. LDH between 157.3 and 240.1 
kat/I, GOT between 0.117 and 0.374 kat/I, GPT between 0.142 and 0.357 kat/I. 
Only LDH showed a somewhat higher activity in all groups as against Group I. 

Discussion 

Many aspects of morphology and biochemistry of blood in sows have been 
studied including the effects of various phases of the reproduction cycle. No data 
have been available so far on blood characteristics in sows in the interval between 
weaning their offspring and the onset of subsequent estrus. Due to changes such 
as cessation of lactation and new proestrus and estrus certain reflections in the 
blood picture may be expected. The changes in endocrine profile, especially the 
increasing estrogen concentration results in changes of both morphological and 
biochemical blood composition of sows (Rozek and Brixe 1971). However, only 
slight changes have been found in both RBC and WBC counts in sows during 
puerperium (KudIac 1976). 

Weaning of the piglets caused no significant changes in the RBC. The observed 
increase in RBC and Hb concentration on days 5 and 7 is connected with the onset 
of estrus as shown also by Rozek and Brixe (1971). A transient increase in the 
numbers of eosinophils and decrease of segmented neutrophils may also be due 
to estrus. The biochemical parameters of the blood plasma of sows on the day 
of weaning as compared to the lactating ones shows significant changes that are, 
no doubt, due to weaning and a one day fast. Repeatedly higher vitamin A con
centrations observed in our experimental animals may lie in its lower secretion 
in milk of these sows. 

Our findings cannot be interpreted as a direct results of the changed endocrino
logical profile connected with an early onset of estrus after weaning. 

In conclusion, the observed changes in blood composition of sows during the 
post-weaning period, even if some of them were significant, cannot be employed 

, for detection of phases of the reproductive cycle although a long-time study 
of this question may provide some basic data. 
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Morfologicky obraz a biochemicka skladba krve prasnic v obdobi od 
odstavu selat do Hje 

Morfologicky obraz a biochemicka skladba krve byla sledovana u 79 prasnic 
v dobe od odstavu selat do Hje a u 39 prasnic v obdobi laktace. Prfunerne pocty 
erytrocytu byly vyssi po odstavu (5,9 ± 0,6. 1012/1) nez v obdobi laktace (5.7 ± 
± 0.8 . 1012/1), nejvyssi pocet byl u prasnic v obdobi Hje, tj. 6.7 ± 0.4 . 1012/1. 
Obsah hemoglobinu se pohyboval kolem 11-13 g/ d1. Hematokrit byl nejvysi 
za 10 dni po odstavu selat 0.4 ± 0.071/1. Sedimentace byla nejrychlejsi u krve 
odebrane od prasnic v den odstavu. Obsah celkovych bilkovin byl vyssi v obdobi 
laktace (78.4 ± 7.1 gil) nez po odstavu (od 69.2 do 75.2 gil). Prumerne potty 
leukocytu se zvysovaly po odstavu az na 16 460 ± 3 150. Podil neutrofilu byl 
vysokyv prvych dnech po odstavu selat (53.7 %), podillymfocytu se zvysil za tyden 
po odstavu selat na 48.3 %. 

Obsah Ca se po odstavu zvysoval z 2.21 ± 0.41 mmol/l az na 2.6 ± 0.24 mmol/1. 
Koncentrace gluk6zy kolisala mezi 3.36 ± 0.62 a 5.63 ± 0.24 mmol/1. Nejnizsi 
jeji koncentrace byla nalezena v den odstavu selat. Obsah vitaminu A byl nejnizsi 
v udobi laktace (232.5 ± 82.0 mg/l). Aktivita sledovanych enzymu kolisala znacne 
a bez pHme zavislosti na udobi sledovaneho reprodukcniho cyklu. 

Mop~OJIOrHqeCKaH KapTHHa H OHOXHMHqeCKaH CTpyKTypa KpOBH CBHHOMa'l'OK 

B rrepHO~ 0'1' OTJIyqeHHH rrpHrrJIO~a ~o TeqKH 

MopCPOJIOrHtJeCKaH KapTHHa H OHOXHMHtJeCKaH CTpyKTypa KpOBH 6bIJIH l1CCJre

)],OBaHbI y 79 CBHHOMaTOK OT OTJIytJeHHH rrpHrrJIo)],a )],0 TetJKH H y 39 CBHHm-raTOK 

B rrepHo)]' JIaKTaIJ;HH. Cpe)]'Hee tJHCJIO SpHTpOIJ;HTOB ObIJIO BbIIlIe rrOCJIe OTJIytJeHHH 

(5,9 + 0,6.1012/1) tJeM B rrepHo~ JIaKTaIJ;HH (5,7 + 0,8.1012/1), caMoe 60JIbiliOe 

tJHCJIO 6bIJIO YCTaHOBJIeHO y CBHHOMaTOK B rrepHo~ TetJKH - T. e. 6,68~ 000 + 
0,44l. Co)]'ep)KaHHe reMOrJIOOHHa KOJIeOaJIOCb OKOJIO 11-13 r/)]'JI. CaMail Ma

KCHMaJIbHaH BeJIHtJHHa reMaToKpHTa 6bIJIa orrpe)]'eJIeHa tJepe3 10 CYTOK rrOCJIe 

OTJIytJeHHH rrpHrrJIo)],a - 0,40 + 0,7 JI/JI. CaMaH obIcTpaH ce)]'HMeHTaIJ;HH Ha6.'IIO

)],aJIaCb y KpOBH CBHHOMaTOK B )],eHb OTJIytJeHHH. Co)]'ep)KaHHe 06ru;HX OCJIKOB 

6bIJIO MaKCHMaJIbHbIM B rrepHo)], JIaKTaIJ;HH (78,4 + 7,1 r/ JI) tJeM rrOCJIe OTJIytJe

HHH (0'1' 69,2 )],0 75,2 r/JI). Cpe)]'Hee tJHCJIO JIeHKOIJ;HTOB YBeJIHtJHBaJIOCb rrOCJIe 

OTJIytJeHHH )],0 16460 + 3 150. .IlOJIH HeHTpocpHJIeH ObIJIa BbICOKaH B rrepBble 

PHH rrOCJIe OTJIytJeHHH rropocHT (53,7 %), ~OJIH JIHMCPOIJ;HTOB YBeJIHtJHJIaCb tJepe3 

He)],eJIIO rrOCJIe OTJIytJeHHH rropOCHT )],0 48,3 %. 
Co)]'ep)KaHHe KaJIbIJ;HH rrOCJIe OTJIytJeHHH YBeJIHtJHBaJIOCb H3 2,21 + 0,41 

MMOJIb/JI )],0 2,60 + 0,24 MMOJIb/JI. YpoBeHb caxapa KOJIe6aJICH C rrpeneJIax 

3,36 + 0,65 MMOJI/JI )],0 5,63 + 0,86 MMOJIb/JI, HH)KHHH rrpe.ueJI ObIJI YCTaHOBJIeH 

B )],eHb OTJIytJeHHH. Co)]'ep)KaHHe BHTaMHHa A 6bIJIO MHHHMaJIbHbIM B rrepHO)], 

JIaKTaIJ;HH - 232,5 + 82,00 Mr/JI. AKTHBHOCTb HCCJIe)],yeMbIx SH3HMOB KOJleOa

JIaCb 3HatJHTeJIbHO H 6e3 rrpHMoH 3aBHCHMOCTH: K - 0'1' 69,6 )],0 151,6 KaT./JI, 

A - 0,205-0,483 KaT./JI, LOH - 157,3-240,1 KaT./JI, GOT - 0,117 --0,374 
KaT./JI, GPT - 0,H2-0,357 KaT./JI. 
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