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Abstract 

Hlousek A.: Age-dependent Changes in Blood Count of Gilts in Large-scale Piggeries. 
Acta vet. Bmo, 47, 1978: 7-13. 

Determinations were made of the complete blood counts in 75 gilts 4 to 10 
months old and of 30 to 120 kg, divided in 5 groups according to age. The number 
of red blood cells was higher (6.943,000) in gilts than in adult sows. The groups 
did not differ to a statistically significant degree. The mean level of haemoglobin 
was 12.5 g%, ofhe~tocrit 38.9 %. The sedimentation rates (ESR) were 51.4 in one 
hour, 76.4 in 2 hrs, and 118.9 in 24 hrs. The lowest level of total blood serum proteins 
was detertnined in the first group of gilts (6.59 ± 0.52 %). It gradually rose group 
by group so that in group V., the value was 16.928 ± 2.490. In the white blood 
picture, the rate and mutual proportion of neutrophils and lymphocytes was of a para­
mount. importance. The comparatively highest number of neutrophils with seg­
mented nuclei (43.07 ± 6.09 %) and few lymphocytes (48.33 ± 7.24 %) occurred 
in the youngest group I., while 37.57 ± 3.15 % of neutrophils with segmented 
nuclei and 55.22 ± 3.64 % lymphocytes were determined in group V. 

Gilts, red blood picture, white blood picture, blood serum protein. 

The blood count sensitively reflects the state of health and is affected by a number of factors. Age, 
nutrition, way of rearing and phase of sexual cycle are the most important among them. There are 
comparatively many studies concerning blood picture in sows, e. g. Kudllic (1976), in the course 
of puerperium Sulc (1974), Herak et a!. (1975), during pregnancy. However, data were often 
obtained with animals of different breed and age, reared under various conditions: Schalm (1965), 
Maclean (1972), Wirth (1950). In text-books and manuals, data of only general validity are 
quoted - Azimov, Krinicin, Popov (1958). The blood picture in Large White gilts in the 
entire course of their growth under conditions prevailing in large-scale piggeries has not been 
studied. 

The insufficient knowledge on this field was the motivation of our present report. 

Material and Methods 

Determinations of the blood count were carried out in Large White gilts of different age and body 
mass, reared in windowless large-scale piggeries, fed three times a day with the standard mixture 
PCH 1 up to 50 kg and KPB above 50 kg b. m. Drinking water was freely accessible. 

Five groups were formed according to age and body mass of the gilts: 

Group I: Gilts aged 4-4.5 months, of 30-40 kg b. m. 
Group II: Gilts aged 5-6 months, of 40-50 kg b. m. 
Group III: Gilts aged 7-8 months, of 60-80 kg b. m. 
Group IV: Gilts aged 8-9 months, of 80-95 kg b. m. 
Group V: Gilts aged 9-10 months, of 95-120 kg b. m. 
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Blood samples from vena cava cranialis 
in group I, and from and ear vein punctured 
by a scalpel in larger animals, were collected 
into tubes containing evaporation residue 
of Wintrobe's solution. Blood smears for 
staining were prepared simultaneously. 

The number of red and white blood 
cells was determined in the usual way, 
the white blood picture was evaluated from 
400 leucocytes in smears stained by May­
GrUnwald's, Giemsa-Romanowki's or Pap­
penheim's method. Haemoglobin was de­
termined photocolorimetrically using 
Drapkin's solution (Horej Sf et al. 1964). 
Hematocrit values were ascertained by 
centrifugation the blood samples in Wint­
robe's capillary tubes, sedimentation was 
performed under the angle of 45° in 
Fahrens-Westergreen's equipment. Total 
proteins of the blood serum were deter­
mined by Biuret's reaction (Horejsi 
1964; HorejSi 1970). 

Mean values and standard deviations 
were calculated, and, Student's t-test was 
used to evaluate statistical differences 
from a group of adult sows. 

Results 

Erythrocytes: Up to 60-80 
kg b. m., the number of red blood 
cells rose slightly to the maximum 
of 7.185,000 ± 736,450/mm3, then 
decreased moderately again. Com­
pared with sows, the number of 
erythrocytes was higher in all groups 
of gilts. The differences between 
groups were small and without sta­
tistical significance. 

Haemoglobin: The two lowest 
body mass categories showed the 
lowest level of haemoglobin: 
11.90 ± 1.18 and 11.36 ± 1.52 g%, 
respectively. The haemoglobin level 
rose with growing age and body 
mass of animals, as can be seen 
from Table 1. The statistical sig­
nificance was P < 0.05 for the 
difference between groups I. and 
V., P < 0.01 for the difference 
between groups II. and V. The 
differences between groups III. 
and IV., and IV. and V. were 
non -significant. 
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Hematocrit: The lowest values found in group II. (36.3 ± 4.83) were 
followed by an increase to highest values of 42.5 ± 3.7 determined in gilts of 
80-100 kg b. m. The differences between groups I. and V., and II. and V. were 
highly significant (P < 0.01), between groups III. and V. significant (P < 0.05), 
between groups IV. and V. non-significant. 

Sedimentation, read after one, two and 24 hours, showed rather irregular 
variations in different groups. 

After one hour, its value was 51.4 in group I., dropped successively in groups II. 
and III., then increased to 62.9 in group IV., but, dropped again in group V. 
with heaviest animals. Between the groups I.-V., 11.-V., and IV.-V. no signi­
ficant differences were established; between the groups 111.-V. P < 0.05 was 
found. 

After two hours, sedimentation showed alternating values. Here only the 
difference between groups II. and V. was significant (P < 0.05). 

Mter 24 hours, the highest sedimentation of .123.8± 13.22 was observed 
in groups I. and V., the lowest of 110.1 ± 18.6 in group III. With each reading, 
the difference between groups III. and V. was statistically significant, the rest 
non-significant. 

Total blood serum protein 

In group I., the level of total protein was 6.59 ± 0.52 g%. The rest of groups 
showed higher values: 7.91 ± 0.30 g% in group II., 7.26 ± 0.54 g% in group 
III., 7.59 ± 0.47 g% in group IV., and 7.84 ± 0.47 g% in group V. The differ­
ences were highly significant between groups I. and V., and III. and V., the 
rest was non-significant. 

White blood count 

The largest number of white blood cells was determined in the group of young­
gestgilts (17,473 ± 5,883), the lowest number in the medium group III. (13,726 ± 
± 3,307). Then it increased to 16,928 ± 2,585 in group V. Only the difference 

Table 1a 

Statistical evaluation of the complete red blood. count in gilts 

I 
Comparison between groups I 

Parameter 

I I I r I-V II-V III-V IV-V 

I 

I 
I Erythrocytes increase increase decrease increase 

nonsignificant nonsignificant nonsignificant nonsignificant ! 

Haemoglobin increase increase increase decrease I 
P < 0.05 P < 0.01 nonsignificant nonsignificant 

Hematocrit increase increase increase decrease 
P < 0.01 P < 0.01 P < 0.05 nonsignificant 

Sedimentation increase increase increase decrease 
after 1 hr nonsignificant nonsignificant P < 0.05 nonsignificant 

Sedimentation decrease increase increase decrease 
after 2 hra nonsignificant P < 0.05 nonsignificant nonsignificant 

Sedimentation decrease increase increase increase 
after 24 hra nonsignificant nonsignificant P < 0.05 nonsignificant 

Total blood serum increase 

I 

decrease increase increase 
proteins P < 0.01 nonsignificant P < 0.01 nonsignificant 

-
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Parameter 

Lc 

Seg. 

Ly 

Rods 

Ba 

Eo 

Mo 

Table 2a 

Statistical evaluation of white blood cell count in gilts 

I-V 

decrease 
nonsignificant 

decrease 
P < 0.01 

increase 
P < 0.01 

decrease 
P < 0.0.1 

decrease 
P < 0.05 

increase 
nonsignificant 

decrease 
nonsignificant 

Comparison between groups _ -------~ ___ I 
II-V 

decrease 
nonsignificant 

increase 
nonsignificant 

increase 
nonsignificant 

decrease 
P < 0.01 

increase 
nonsignificant 

increase 
nonsignificant 

decrease 
P < 0.01 

III-V I IV-V 

tc~e~~~1 ~-~--- II ~O~:i~:ificant 
decrease decrease 
nonsignificant nonsignificant 

increase 
nonsignificant 

decrease 
nonsignificant 

decrease 
P < 0.05 

decrease 
nonsignificant 

increase 
nonsignificant 

increase 
P < 0.05 

decrease 
nonsignificant 

increase 
nonsignificant 

decrease 
nonsignificant 

decrease 
nonsignificant 

between groups III. and V. was of statistical significance, the rest was non-signi­
ficant. The total number ofleucocytes in gilts, particularly in both youngest groups, 
was somewhat higher than in sows in the same farm, where the mean value was 
12,680. 

In the differential white blood count, of interest was the rate of neutrophils 
with segmented nuclei and of lymphocytes, and, particularly the development 
of their mutual proportion in the course of growth of gilts. In the youngest 
animals, the rate of neutrophils with segmented nuclei was the highest (43.07 ± 
± 6.09 %), and, the rate of lymphocytes the lowest (48.33 ± 7.24 %). As soon 
as in group II., the proportion shifted in favour of lymphocytes. The rate of 
lymphocytes remained high in all groups of older gilts so that 37.37 ± 3.15 % 
of neutrophils with segmented nuclei and 55.22 ± 3.64 % of lymphocytes were 
reached in group V. For neutrophils with segmented nuclei, the difference between 
groups I. and V. was of high statistical significance, the rest was non-significant. 

Neutrophil granulocytes with rod-shaped nuclei showed a decreasing tendency 
with growing age and body mass of gilts. Statistically highly significant were 
differences between groups I. and V., and II. and V. 

Basophil granulocytes occurred in very low amount only. Differences between 
groups were statistically significant (P < 0.05 between groups I. and V., and III. 
and V.) or non-significant. 

Eosinophile granulocytes showed lower values in groups I. and II. and higher 
values in the rest of groups, as it is obvious from Table 2. Differences were highly 
significant between groups I. and V., and II. and V., the rest was not significant. 

Monocytes: A statistically significant difference was between groups II. and V. 
only. The highest rate ofmonocytes (2.73 ± 1.28 %) was in group II., the lowest 
(1.57 ± 0.65 %) in group V. The incidence of monocytes was generally somewhat 
higher in gilts than in other categories of age and body mass. 
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Discussion 

The comparison of the number of red blood cells in gilts and in sows in the 
same farm showed a more favourable situation for gilts. The mean value for all 
groups of gilts was 6.943,400/mm3, for sows 6.02l,OOO/mm3. KudIac (1976) 
observed even lower values around 5.000,000/mm3 in sows during puerperium. 

Our results concerning haemoglobin correspond to findings in adult sows: 
Schalm (1965) e. g. determined a mean of 13.3 g/100 ml, Albritton (1952) 
a mean of 13.8/100 ml (10-16 g). 

Hematocrit levels were slightly lower in gilts than in sows in the same farm. 
Albritton (1952) quoted 40.8 % as a mean, but, considered values ranging from 
30 to 50 % acceptable. Our findings are in agreement with results reported by 
Schalm (1956) who found a mean value of 38 % (31-48 %). 

As for sedimentation, there was no opportunity of comparing our results with 
literature data for identical categories of gilts. Compared with our findings in 
sows in the same farm, sedimentation after one and two hours was slightly slower 
in gilts, while after 24 hours there was virtually no difference between gilts and 
sows. 

The values for total blood serum proteins were identical in gilts and sows, except 
for group 1. Our results are in agreement with data quoted for sows: Widdowson 
and McCance (1956), Knill et al. (1958), Haaren (1960), Miller et al. 
(see Maclean, 1972) conformely reported protein levels ranging from 7.5 to 
8.1 g per 100 ml serum. 

White blood cell count: The numbers we determined were in agreement with liter­
ature data: Schalm (1965) e. g. registered 16,000 in non-pregnant sows, Hol­
man (1956) found 14,700 ± 4,500/mm3. 

While references quoted either a moderate prevalence of neutrophils . over 
lymphocytes (Dukes 1955) or an approximately equal number of them -
Kudlac (1976) our results illustrated a higher rate of lymphocytes in young 
gilts. This situation persisted until adulthood. 

Most authors, such as Albritton (1952), Schalm (1965), Dukes (1955), 
Holman (1956), reported amounts of basophils up to 1 %. Schalm (1965), 
claimed a range of 0 to 1.5 % in pregnant sows KudIac (1976), values of 0.67 ± 
± 0.33 % in sows during puerperium. 

The rate of eosinophils corresponded in groups III. to V. to findings in sows, 
and, was in agreement with data registered by Holman (1956) and Schalm 
(1965), who quoted 4 ± 2 %. 

As has been pointed out by some authors, there are difficulties in distinguishing 
monocytes and large lymphocytes. That might be the explanation for substantially 
different data varying from 0.79 % - Palmer (1917) (see Maclean 1972) 
to 9 % - Schalm (1965). 

Zmeny v krevnim obrazu prasnicek behem rustu v podminkich 
. velkochovu 

Zjisiovali jsme morfologicky obraz krve od 75 prasnicek ve stari od 4 mesicii 
do 10 mesicii a telesne hmotnosti od 30 kg do 120 kg, rozdelenych do 5 skupin. 
Pocty erytrocyti1 byly u prasnicek vyssi (priimer 6,943.400) nez u dospelych 
prasnic. Skupiny byly vyrovnane, rozdily nebyly statisticky vjznamne. Hladiny 
hemoglobinu byly priimeme 12,5 g%, hematokritu 38,9 %. Sedimentace byla 
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51,4 za 1 hod., 76,4 po 2 hod. a 118,9 za 24 hod. Nejnizsi hladina celkovych 
bilkovin krevniho sera byla zjistena u I. skupiny prasnicek (6,59 ± 0,52 g%), 
pak dosahovala vZdy hodnot vyssich (napf. u V. skupiny 7,84 ± 0,47 g%). Nej­
vyssi pocet bilych krvinek byl nalezen u nejmladsich prasnicek (17473 ± 5883 
v 1 romS), u V. skupiny cinil16 928 ± 2490). V bilem krevnim obrazu byl nej­
yYznamnejsi procentwilni yYskyt a vzajemny pomer neutrofihi a lymfocyni. 
U nejrnladsi I. skupiny bylo relativne nejvice neutrofihi se segmentovanYm 
jadrem (43,07 ± 6,09 %) a nejmene lymfocytii (48,33 ± 7,24 %). U V. skupiny 
bylo neutrofilii se segmentovanYm jadrem 37,57 (± 3,15) % a lymfocyni 55,22 
(± 3,64) %. 
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M3MeHeHHH KapTHHl>1 KpoBH CBHHOK B Dpo~ecce pOCTa 
B YCJlOBHHX DpOMl>lmJleHHOrO CBHHOBO,ll;CTBa 

HaMH YCTaHaBJlHBaJlaCb MOp~OJlOrH'IeCKaH KapTHHa KpOBH 75 CBHHOK B B03-
paCTe 4-10 MeCH~eB, BeCOM 30-120 Kr, pa3,n;eJleHHblX Ha 5 rpynn. qHCJlO 9pH­
TpO~HTOB no cpaBHeHHIO co B3POCJlblMH CBHHOMaTKaMH 6b1J1o B cJly'lae CBHHOK 
BbJWe (B Cpe,ll;HeM 6,943.400). fpynnbl 6b1J1H BblpaBHeHbI, pa3HH~a He OTJlH'Ia­
J1aCb CTaTHCTH'IecKOR 3Ha'lHMOCTbIO. YpOBeHb reMorJlo6HHa B Cpe,ll;HeM ,n;OCTHraJi 
12,5 r%, reMaTOKpHTa 38,9 %. CBepTbiBaeMocTb KpOBH ,n;OCTHraJia 51,4 B Te'leHHe 
1 'Iaca, 76,4 B Te'leHHe ,lI;ByX 'Iaca H 118,9 B Te'leHHe CYTOK. CaMblR HH3KHK 
ypOBeHb 06~HX 6eJlKOB CblBOPOTKH KpOBH 6b1J1 yCTaHoBJleH y nepBoR rpynnbI 
CBHHOK (6,59 + 0,52 r%), nOTOM Bcer,n;a ,n;OCTHraJi BeJlH'IHHbI n060Jlbme (B CJlY­
'Iae nHTOR rpynnbl, HanpHMep, 7,84 + 0,47 r%). CaMoe 60JlbmOe KOJlH'IeCTBO 6e­
J1bIX KPOBHHblX TeJle~ 6b1J1o YCTaHoBJleHo Y caMbiX MOJlO,ll;blX CBHHOK (17.473 + 
+ 5.883 B 1 MM3), Y nHTOR rpynnbI ,n;OCTHraJlO 16.928 + 2.490). CaMbiM cy­
~eCTBeHHblM B 6eJlOR KapTHHe KpOBH 6b1J1o HaJlHqHe B npo~eHTax H B3aHMHoe 
COOTHomeHHe HeRTp~HJlOB H J1HM~O~HTOB. Y caMOR MOJlO,n;OR, nepBoR rpynnbI 
6bIJlO YCTaHOBJleHO caMoe 60JlbmOe KOJlH'IeCTBO HeRTp~HJlOB C cerMeHTHpOBaH­
HbIM H,n;POM (43,07 + 6,09 % ), MHHHMaJIbHoe KOJlH'IecTBO J1HM~O~HTOB (48,33 + 
+ 7,24 %). Y nHTOR rpynnbl KOJlH'IecTBO HeRTp~HJlOB C cerMeHTHpoBaHHbIM 
H,lI;POM ,lI;OCTHraJlO 37,57/+ 3,15/% H J1HM~O~HTOB 55,22/+ 3,64/%. 
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