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OF BLOOD IN GILTS FROM LARGE-SCALE PIGGERIES
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Abstract

Hlous$ek A.: Age-dependent Changes in Biochemical Composition of Blood in Gilts
from Large-scale Piggeries. Acta vet. Brno, 47, 1978: 15—21.

The biochemical composition of blood serum was examined in 75 gilts of 4—10
months and 30— 120 kg body mass, divided in 5 groups according to age. Among the
minerals determined, the youngest group showed the lowest calcium level of 5.9 4
-+ 0.61 mg/100 ml, and, the highest phosphorus level of 7.1 4+ 0.56 mg/100 ml.
The lowest magnesium level was also found in group I., the highest in groups IV.
and V. In gilts of group I., there was the lowest amount of vitamin A (16.2 + 4.8
mcg/100 ml), older gilts had higher levels. The difference between groups I. and
V. was statistically highly significant. The content of carbohydrates was constant
in the entire course of growth, differring little from the content in blood of sows.
There was slightly less bilirubin in blood of the growing gilts, the content of chole-
sterol was about the same in gilts and sows. The activity of enzymes studied va-
ried considerably. ‘

Gilts, blood serum, minerals, carbohydrates, vitamin A, bilirubin, cholesterol, enzymes.

In different periods of age, blood goes through physiological changes of its biochemical com-
position. Disposition for a good reproductive capacity of sows is formed in the periods of weaning,
growth and maturing. Clinical methods of surveying the state of health in the course of these
periods are insufficient, since the patological state detected this way is difficult to remedy. Con-
sequently, laboratory examinations carried out in large-scale farming conditions are of increasing
importance. They can signal defficiences in organism earlier than serious damage occurs, and,
stimulate steps such as change of diet, supply of nutrients, minerals and vitamins a. s. o.

The majority of literature data refers to changes occurring in sows in different phases of their
reproductive cycle: Kudla¢ et al. (1976), in puerperium, Bechyné (1974), Maclean (1972),
Albritton (1952), Meier (1963), Nachreiner and Ginther (1972), Sulc and Bechyné&
(1975), in pregnancy, Herak et al. (1975), in sows after weaning. Concise data on blood values
are also quoted in some handbooks and text-books, e. g. Azimov et al. (1958), Wirth (1952).

It was our goal to examine changes occurring in blood of Large White gilts in the course of
their growth and development in large-scale piggeries, since no such examinations have been
performed in these conditions.

Material and Methods

Examinations of biochemical blood composition were carried out in Large White gilts of diffe-
rent age and body mass, reared in windowless large-scale piggeries, fed three times a day the
standard mixture PCH 1 up to 50 kg and KPB above 50 kg b. m. Drinking water was freely access-
ible.

Five groups of 15 animals each were formed according to age and body mass of the gilts as
follows:
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Group I:

Gilts aged 4—4.5 months, of 30—40 kg
Group II:

Gilts aged 5—6 months, of 40—50 kg

Group III:

Gilts aged 7—8 months, of 60—80 kg,
Group IV:

Gilts aged 8—9 months, of 80—95 kg
Group V:

Gilts aged 9—10 months, of 95—120 kg.

Blood samples from vena cava'cranialis
in group I., and from and ear vein punc-
tured by scalpel in larger animals, were
collected into tubes containing evaporation
residue of Wintrobe’s solution, and into
test tubes to obtain blood serum. The
blood samples were centrifuged immedia-
tely after collecting.

Calcium and magnesium levels were
determined photocolorimetrically, using
Bio-La-tests Lachema. The level of
phosphorus was measured by Urbach
and Rab’s method (Homolka 1969).
For photometrical determination of acti-
vity of enzymes under study, test pro-
duced by Boehringer or Lachema were
used. The levels of carbohydrates were
determined photocolorimetrically, using
ortho-toluidine reagent. Bilirubin and
cholesterol were determined photometri-
cally with Bio-La-tests (Homolka 1969;
Hotejsi et al. 1964; Hofejsi 1970).

Mean values and standard deviations
were calculated, and, Student’s ¢-test was
used to evaluate statistical differences
between each single group and the group
of mature gilts (V.) Roth et al. (1962).

Results

Blood serum level of mine-
rals:

Calcium: The youngest gilts
had the lowest Calevel of 5.9 + 0.61
mg/100 ml, but, as soon as in the
next group, the content of Ca rose
and then kept elevated permanen-
tly. The highest calcium levels
were observed in group IV. Diffe-
rences were highly significant be-
tween groups I. and V., III. and
V., IV. and V., while non-signi-
ficant between groups II. and V.

Phosphorus: Results were re-
verse to those with calcium. From
the highest value of 7.1 4 0.56
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mg/100 ml in group I., the level dropped to 4.7 + 0.57 mg/100 ml in group V.
Differences between groups I. and V., and IV. and V. were statistically highly
significant, the rest was non-significant.

Magnesium: Lowest magnesium levels were in the youngest gilts (1.6 +
4 1.1 mg/100 ml in group 1.), highest levels in groups IV. 2.3 4- 0.38 mg/100 ml)
and V. (2.2 4 0.27 mg/100 ml). The difference between groups I. and V. was
of high statistical significance, between groups II. and V. significant, the rest
non-significant.

Blood carbohydrates: Highest levels were determined in the youngest
group I. (100.7 ++ 12.10 mg/100 ml). Lowest levels in the medium group III.
(80.6 + 12.08 mg/100 ml). Differences were not great, extreme values mutually
overlapped. Highly significant was the difference between groups III. and IV.,
the rest was non-significant.

Bilirubin: In group I., the bilirubin level was 0.20 4 0.05 mg/100 ml.
With increasing age, it dropped to 0.08 4 0.02 mg/100 ml in group IV. Diffe-
rences were highly significant between groups I. and. V., significant between
groups IV. and V., non-significant with the rest.

Cholesterol: The mean level of cholesterol in blood serum of gilts ranged
from 100.4 to 125.2 mg/100 ml. There were considerable individual variations
and no relation to age or body mass could be established. Differences between
groups were significant (III.—V., IV.—V.) or non-significant.

Vitamin A: The lowest content of vitamin A was in group I. (16.2 4- 4.8
mcg/100 ml), the highest in group IV. (31.0 + 5.20 mcg/100 ml). The differen-
ce was highly significant between groups I. and V., significant between groups
IV. and V., non-significant in the rest.

Enzymes:

It is obvious from Table 2 that the activity of enzymes studied (phosphatases,
LDH, GOT, GPT) varied to a considerable extent.

Alkaline phosphatase: Lowest activity was determined in group I. In the
rest of groups, the values were higher, but, the differences were just significant
(II.—V., IV.—V.) or non-significant.

Table 1a

Statistical evaluation of biochemical findings in blood serum of gilts

Comparison between groups
Parameter
I-Vv II-v IIr-v IV-Vv

Calcium increase decrease increase decrease

P < 0.01 nonsignificant P < 0.01 P < 0.01
Phosphorus decrease decrease decrease decrease

P < 0.01 nonsignificant nonsignificant P < 0.01
Magnesium increase increase decrease decrease

P < 0.01 P < 0.05 nonsignificant nonsignificant
Carbohydrates decrease increase increase increase

nonsignificant nonsignificant P < 0.01 nonsignificant
Bilirubin decrease decrease decrease increase

P < 0.01 nonsignificant nonsignificant P < 0.05
Cholesterol increase decrease decrease increase

nonsignificant nonsignificant P < 0.05 P < 0.05
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Table 2a
Statistical eval of vi in A and enzymes in blood serum of gilts
Comparison between groups
Parameter
I-V II-v II-v Iv-v

Vitamin A increase decrease increase decrease

P < 0.01 nonsignificant P < 0.05 P < 0,01
AF increase decrease decrease decrease

nonsignificant P < 0.05 nonsignificant P < 0.05
KF increase increase increase increase

nonsignificant P < 0.05 nonsignificant P < 0.01
LDH decrease decrease decrease decrease

nonsignificant nonsignificant nonsignificant nonsignificant
GOT increase decrease increase increase

nonsignificant P < 0.01 P < 0.05 P < 0.05
GPT decrease decrease increase decrease

P < 0.01 P < 0.01 nonsignificant P < 0,01

~ Acid phosphatase There was a statistically highly significant difference
between groups IV. and V. (14.4 4- 3.91) and 20.4 + 3.78, respectively). The
difference between groups II. and V. was significant, the rest non-significant.

LDH: Changes in activity were small, differences non-significant. The highest
values were in group I., the lowest in group V.

GOT: The highest activity of 1.81 4 0.27 was determined in group II. There
were considerable variations in GOT activity in the course of growth of gilts.
Only the difference between groups II. and V. was of high statistical significance.

GPT: The activity of this enzyme was evidently higher during the first months
(1.62 + 0.38 in group I., and 2.20 4 0.22 in group II.). Differences were highly
significant between groups I. and V., II. and V., IV. and V. Non-significant
was the difference between groups III. and V.

Discussion

Our results showing slightly lower calcium levels in young gilts are in agree-
ment with literature data. Hackel et al. (1960), found such levels even in sows
aged 1—2 years. The low level of calcium is connected with elevated requirement
during the period of growth, and is even lower than in sows in puerperial period,
where Kudla¢ et al. (1976), ascertained the mean value of 9.07 mg/100 ml.

The content of phosphorus is approximately equal in gilts and sows. Harvey
(1969), quoted a mean of 6.1 mg/100 ml (1.6 — 9.7), Hewitt (1932) (see Maclean
1972), in pigs of different age 4.1—11.7 mg/100 ml.

Apart from the group of youngest gilts, magnesium levels in gilts corresponded
to levels in sows. Some authors, €. g. Albritton (1952), claimed a little higher
level (2.0—4.4 mg/100 ml), but in young gilts, Meier (1963), achieved results
comparable with ours: 2.2 mg/100 ml (1.9—3.2).

Regarding blood carbohydrates, our findings are in agreement with literature
data: Hewitt (1932) (see Maclean, 1972) pointed out that blood sugar levels
considerably varied with different age of pigs. For pigs of 8—9 months, he quot-
ed a range from 55 to 66 mg/100 ml. Evelett (1935), and, Sampson (1942)
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(see Maclean, 1972), found amounts from 76 to 149 mg/100 ml. Our results
are more align, and, slightly higher in gilts than in sows.

The content of bilirubin is lower in growing gilts than in sows (0.14 and 0.24
mg/100 ml, respectively). Similar results obtained Bechyné (1974), who found
0.15 mg/100 ml in sows 25—30 days after insemination, 0.18 and 0.21 mg in
the course of pregnancy, and 0.26 mg/100 ml in late pregnant sows.

As for cholesterol, our results are comparable with findings reported by Nach-
reiner and Ginther (1972) while Bechyné (1974) registered higher levels
of cholesterol in pregnant sows.

Vitamin A levels varied in spite of standard feeding. They were lower in the
youngest groups I. and III., while in groups II., IV. and V., they corresponded
to values found in sows (20.65 mcg/100 ml) by Sulc and Bechyn& (1976).
Kudlac¢ et al. (1976) determined higher levels of vitamin A (39.08) in sows dur-
ing puerperium. The somewhat lower content of vitamin A in young gilts probably
resulted from the higher requirement in the course of growth, the request being
not fully covered by the diet.

It is extremely difficult to compare results concerning enzymatic activity with
reference data. Methods of determination have been considerably developed
and changed in recent years, and consequently very different result have been
achieved. Better comparable are increase and decrease of enzymatic activity under
definite conditions. Herak et al. (1975), e. g. registered a significantly lower
GPT activity during lactation and after weaning than in non-pregnant sows.
Alkaline phosphatase also showed decreased activity in the course of lactation
and after weaning. In sows coming in heat, about day 6 after weaning, the authors
observed decreased activity of alkaline phosphatase and increased activity of acid
phosphatase, probably due to the effect of oestrogens. It is notorious that changes
In enzymatic activity are induced through the endocrine system. The activity
consequently varies in different phases of sexual cycle. The activity of enzymes is
also influenced by dietary factors, particularly quantity and quality of proteins
and fats.

In piglets, Combs et al. (1959) (see Maclean, 1972), noted decreasing
activity of alkaline phosphatase from day 1 to day 7 of their life. Young and
Underdahl (1948) (see Maclean, 1972), observed rapid decrease of alkaline
phosphatase activity up to day 56. We are not able to comment these data, since no
group of this age was involved in our trial. :

In mini-pigs, Maclean (1972), recorded highest activity of alkaline phospha-
tase after parturition, followed by successive decrease and stabilisation of acti-
vity not earlier than at the age of three years. There were decreasing levels (from
group II. to III. and IV. to V.), alternated by temporarily increasing values
(from group I. to II. and III. to IV.) in our trial. Generally, the activity of all
enzymes studied was higher in gilts than in sows in the same farm.

Zmény v biochemickém sloZeni krve prasni¢ek béhem ristu
v podminkach velkochovu

Stanovili jsme biochemické slozeni krevniho séra od 75 prasniCek ve stafi od
4 mésicti do 10 mésici a télesné hmotnosti od 30 do 120 kg. PrasniCky byly podle
stafi a vahy rozdéleny do 5 skupin. Ze sledovanych mineralii vykazovaly nejmladsi

svvr

opak u této skupiny nejvysSi hladina 7,1 4 0,56 mg/100 ml. Hladina hoiciku
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byla nejnizsi u prasnicek I. skupiny a nejvyssi u IV. a V. skupiny. NejnizZsi obsah
vitaminu A vykazovaly prasnicky I. skupiny (16,2 + 4,8 mcg/100 ml), starsi
prasnicky mély hladiny vyssi. Statisticky vysoce vyznamny byl rozdil mezi I.
a V. skupinou. Obsah cukri byl vyrovnany v celém obdobi ristu a jen malo se
1i8il od hladin u dospélych prasnic. Bilirubinu jsme nachédzeli ponékud méné
u rostoucich prasnicek, obsah cholesterolu byl obdobny vyskytu u prasnic. Akti-
vita ndmi sledovanych enzyma zna¢né kolisala.

HN3menenus 6MOXMMHUECKOTO COCTABA KpGBH CBHHOK B IIpoijecce pocra
B yCJIGCBHAX IPOMBIMJIEHHOI'O CBHHGBO/JICTBA

Hamu 6b11 ompenesneH 6GHOXMMHYECKHMI COCTaB KPOBSHOM CHIBODOTKH 75 CBH-
HOK B BodpacTe 4—10 mecsanes, Becom 30—120 xr. Ilo BospacTy u Becy CBHHKH
6blIu pasgmesneHbl Ha nATh rpymn. M3 umcia mccienyeMblx MHUHEpPAJbHBIX Pax-
TOPOB CaMble MOJIOABIE IO BO3PACTy CBUHKH COZEpXKalM CaMblii HUSKUI ypOBEHBb
xagenus — 5,9 40,61 Mr/100 mu, B ciaydae docdopa 6bi1a y NAHHOH TPYIIIBL
yCTaHOBJIeHa CaMas BhicoKas BequuuHa 7,1 + 0,56 mr/100 ma. CaMeiii HU3KuH
ypOBeHb MarHus HabJoZajcs y IepBOil TPYINbI U CaMBIil BEICOKHI — Yy 4eTBep-
Toi u maroi rpymn. CaMmoe HHM3KOe colep)KaHWe BBITaMHMHAa A 6BLIO y CBHHOK
nepsoit rpymmer (16,2 + 4,8 mr/100 mMx), y cBHHOK mocrapme OB ypOBEHb
Beuue. CraTHcTuuecKH BechbMa CyIleCTBEHHOM OBLIa pasHHIIA MeXIy IepBOM
u naroy rpynmamu. ComepxkaHue caxapoB B TedeHMe IIpolecca pocra 6bLIO pas-
HBIM ¥ JHIIb HEMHOIO OTJIMYAJOCh OT ypPOBHS B3POCJBIX CBHHOMATOK. buiupy-
6uH GBI yCTAaHOBJIEH y MeHee PACTYI[MX CBHHOK, COLEp)KaHUE XOJecTepoja 6BLIO
IIOXOXKe Ha CONEep)KaHHe B Cjlydae CBHHOMATOK. AKTHBHOCTb HCCJIEAYyEMBbIX HaMU
9H3MMOB 3HAYHTEJIBHO KOjebanacs.
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