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Abstract

Svoboda M., J. Bouda, J. Drébek, J. Doubek: Effect of Per Os|ron Lactate Supplement
on Devel opment of Haematological Profileof PigletsintheEarly Postnatal Period. ActaVet. Brno
2004, 73: 431-436.

The objectiveof thisstudy wasto determinethe effect of oral administration of Felactate (LaFe)
on the postnatal development of haematological indices of piglets. The first group of 39 piglets
received an oral dose of 134 mg/piglet Fe?* in the form of |actate paste (LaFe) onday 3 of life. The
administration was repeated on day 10 after birth. A classical treatment, e.g. single i.m.
administration of 200 mg Fe3*/piglet in the form of dextran (DeFe) was carried out in the second
group of 30 pigletson day 3 after birth. A group of 20 untreated piglets served as anaemic control.
At the end of week 1, highest values of Hb, PCV and MCH were found in the lactate group
(p<0.01). At the age of 14 days, significantly higher plasma concentration of Fe and higher RBC
were found in piglets supplemented with lactate paste (p < 0.01). On day 28 of life significantly
higher values of most haematological indices were recorded in the group with i.m. administration
of DeFe (p < 0.01). Thetwo groups did not differ in their somatic development. In control piglets
anaemiaoccurred on day 7 after birth.

Although the administration of lactate Fe on days 3 and 10 of life positively influenced
haematological values in the first three weeks of piglet life, in the fourth week symptoms of
depletion of Fereserves occurred.

Anaemia of piglets, iron, blood picture, piglet growth

Sideropenic anaemia of suckling pigletsis a serious disease that should be prevented in
time by iron supplementation. An administration of Fe3* in the form of dextran is the most
frequently used method. Such supplementation isusually recommended to carry out on day
3of pigletlife(Carlsson 1974; Y u et al. 2002). However, parenteral administration of iron
to piglets after birth is not always free of health risks. Older papers published by Stiveges
andGlavits (1976), Avram etal. (1982), K ol b and Hof f mann (1989) reported potential
toxic effectsof sudden Feinflux into theorganism. AccordingtoK ol b etal. (1992), Morris
et a. (1995) and L ehman (2001) a negative impact of parenterally administered Fe3*
causes the inhibition of macrophages, weakening their phagocytic abilities. Other authors,
eg. Heinritzi etal. (1997), claimed that ahigh supply of iron contributed to devel opment
of bacteraemia. Holmgren (1996) reported amore frequent occurrence of polyarthritisin
this context. Fe pastes for oral administration were already developed and used in the past
(Schmitz and Muller 1971) as a solution to frequent complications associated with
parenteral supplementation of Fe. Asthe absorption of Fe2* ismuch better than that of Fe3*
(Dietzfelbinger 1987), only preparations containing bivalent iron are used for paste
production. Experience in the use of ferrous sulphate (Schmitz and M Uller 1971), Fe
fumarate (Svoboda and Drébek 2002) and Felactate (Kotrbacek 2001) was described.
Lactate is a compound with sufficiently high concentration of Fe?* ions necessary for oral
administration. The bond of Feto the organic acid commonly present in the organismisalso
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an advantage. Good absorbability of lactate Fe was proved under experimental conditions
in one-day-old piglets (Kotrba¢ek 2001). But no data on the practical administration of
lactate paste for prevention of anaemia in piglets are available for the time being. The
objective of the present study wasto acquire such datain apiglet operation.

Materialsand M ethods

Experiments were conducted in a commercia farrowing house. Sows were transferred into farrowing pens
afortnight before parturition where they stayed until weaning, i.e. until day 28 of piglet life. Nine litters with the
total number of 89 piglets were included in the experiment. Experimental piglets were divided into 3 groups. On
day 3 after birth the first group of 39 piglets received a per os paste containing 134 mg Fe2*/piglet in the form of
lactate (LaFe). Paste administration was repeated in these piglets on day 10.

On day 3 after birth aclassical i.m. administration of 200 mg Fe3*/piglet in the form of dextran was carried out
in the second group of 30 piglets. The third group of 20 piglets did not receive any iron in the first three weeks of
life. On day 21 they were given 200 mg Fe3*/piglet by i.m. injection. From day 7 all piglets had accessto drinking
water and to a feed mixture for piglets that contained 248 mg Fe/kg. This feed was also administered in the first
week after weaning, i.e. until day 35 of piglet life. Blood samplesfrom the vena cava cranialis were taken on days
7, 14, 21, 28 and 35 in dl groups of piglets. The following indicators were determined in the blood samples:
haemoglobin concentration (Hb), packed cell volume (PCV), red blood count (RBC) and plasma iron
concentration. Other haematological parameters were calculated from the basic data: mean corpuscular volume
(MCV), mean corpuscular haemoglobin concentration (MCHC) and mean corpuscular haemoglobin (MCH).
Pigletswereweighed after birthand ondays7, 14, 21, 28, and 35 of their life. Student’ st-test wasused for statistical
processing of all data by the programme Microsoft Excel 7.0.

Results

The results are presented as mean values and standard deviations of each index in
Fig. 1-8. Group 1 = lactate group, Group 2 = dextran group, Group 3 = anaemic group.
Vaueswith*p < 0.05and ** p < 0.01 express significant difference between dextran group
and the two other groups. At the end of the first week of life the highest values of Hb, PCV
and MCH were measured in the piglets of lactate group (Figs. 1, 2, 5). They were
significantly higher than the values determined in the piglets of dextran group, and
especialy than in control piglets without supplementation. As expected, in this so called
anaemic group there was a further decrease in all examined values in the subsequent two
weeks of experiment (Figs. 1-6). In 14-days-old pigletsasignificant difference between the
two groupswith different suppl ementati on wasrecorded in the plasmaFeconcentration. The
pigletsof |actategroup maintained the Fe concentration onamoresignificant level (p<0.01)
(Fig. 7). Thered blood count of these piglets was a so temporarily higher than in the piglets
of dextran group (p < 0.01) (Fig. 3).
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Theabove-mentioned differencesdisappeared in the next agegroup of three-week pigletsand
both experimental groups had almost identical values of all examined parameters (Figs. 1-8).
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A decrease in some haematological values was found in the lactate group on day 28 of life.
E.g. Hbconcentrationinblood (Fig. 1), PCV (Fig. 2), MCV (Fig.4) and MCH (Fig. 5) decreased
significantly. Asthe dextran-Fe pigletsdid not show asimilar decrease, there arose significant
differences between the two groups. They were in favour of the dextran group in which these
values were maintained on a significantly higher level including the plasma Fe concentration

(p<0.01) (Fig. 7).
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Inthelast age category of 35-day pigletsthe above differences continued to exist although
the differences in Hb concentration between the lactate and dextran group diminished and
thosein PCV and RBC disappeared completely (Figs. 1 and 2).
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In the group of control piglets the administration of 200 mg Fe was followed by arapid
increase in al examined values to the level of experimental groups (Figs. 1-6). But the
development of body weight of these piglets was considerably worse than in the two
experimental groups. Both the lactate- and dextran-supplemented piglets had the identical
growth rate for the whole experimental period (Fig. 8).

Discussion

The administration of lactate Fe?* at a dose of 134 mg/piglet on day 3 and 10 after birth
positively influenced the development of most haematological indices of pigletsin the first
three weeks of their life. The found values were not only comparable with data determined
inindividualswith asinglei.m. injection of 200 mg Fe3*/piglet but also at the end of thefirst
week they exceeded them significantly in the main parameters. It agrees with the results of
Framstad et al. (1997), who reported that orally administered Fe?* was more readily
utilisable for haemoglobin synthesis than Fe2* given i.m. in the form of dextran. The
utilisation of lactate Fe under experimental conditions was tested by Kotrbacek (2001).
He reported a significant improvement of red blood cell indices after single oral dose of 90
mg Feto one-day piglets. But heaccentuated that aprerequisiteof itsutilisation wasthegood
condition of digestive tract and timely stimulation of its resorptive ahilities. According to
Dividich et a. (1997) they are conditioned by timely and sufficient colostrum intake.
Already within several hours after its ingestion the mucosal layer and particularly villi,
which substantially increase the intestinal absorptive area, start growing.

Relatively high doses of lactate Fe were used in our experiments while the first
administration of the paste was carried out on day 3 after birth. We decided on a later
administration of the paste on the basis of findingsof Stiveges and Gl avits (1976) and of
Radostits et a. (1994), who pointed to a potential hazard of acute iron poisoning. The
hazard is imminent especially in newborn piglets with insufficient reserves of vitamin E.
The concentration of this antioxidant increases rapidly with colostrum intake
(Loudenslager etal. 1986; Kolb and Hoff mann 1989), i. e. the protection of pigletsin
the post-colostral period from possible oxidative effects of Feionsishigher. The absence of
any health complications after the administration of Fe paste and favourable development
of haematological parametersin thefirst three weeks after birth documented unproblematic
utilisation of |actate Fe supplement.

A sudden decrease in the Hb concentration between day 21 and 28 in the supplemented
pigletswas somewhat surprising. Even though theaverage Hb valuesdid not decrease bel ow
the level of 80 g/l that is considered as limiting from the aspect of anaemia devel opment
(Furugouri 1975; van Kempen 1987), the simultaneous significant decrease in other
haematological parameters reflected a gradual depletion of available iron reserves. This
conclusionwasdrawn fromthelow plasmaconcentration of Feand fromadecreaseinMCV,
PCV and MCH. AccordingtoDubansky et al. (1997) development of microcytic anaemia
is one of the early symptoms of Fe deficiency in the organism. Even though these changes
did not influence the growth rate of piglets, they indicated undoubtedly that the Fe reserves
congtituted by the administration of paste on day 10 after birth were no longer sufficiently
high to cover its requirement fully between day 21 and 28 of life asit wasin DeFe-treated
individuals.

To explain this fact it is necessary to describe in greater detail the mechanism of Fe
absorption from the intestine and its further possible metabolic transformations in the
organism. Orally administered Fe2* can be oxidised to Fe3* while less readily utilisable
ferritinisformed. It happensunder anincreased supply of Feor under itslower transfer from
the cells of intestinal mucosa to blood. Ferritin as a depot compound is accumulated in
enterocytes and passes into the intestinal lumen through their desquamation. If Fe is not



435

absorbed, it leaves the organism in excrements. An accompanying phenomenon is tough
dark-coloured faeces of piglets. Under increased erythropoiesis Fe2* without transformation
to depot intestinal ferritin is transported into blood directly, and bound to transferrin it is
carried to the bone marrow, liver, spleen and other organs (Pal li ster 1999; Andrews and
Smith 2000). It can readily be used for the synthesis of haemoglobin and myoglobin or
stored. The above analysis shows that for more efficient utilisation of lactate Fe the second
administration of paste should be postponed to the beginning of the third week of life. It is
the time of intensive growth of piglets. Depot Fe is mostly utilised at that time because its
intake with feed is not sufficient for the time being (Steinhard et a. 1984). The
postponement of the second administration of paste to this period or an increase in the
administration dose of Fewould undoubtedly be advisable from the aspect of physiological
needs of pigletsin thelast week of their suckling life.

Other changesin the examined valueswere found out on day 35, i.e. at the end of thefirst
week after piglet weaning. Even though the dextran piglets still had higher values of some
parameters than the lactate group, the differences started diminishing. For example, Hb
concentration increased to ca. 100 mg/l in the lactate group while RBC and PCV increased
tothelevel measured in pigletswith thei.m. administration of Fe. It was obviously the effect
of dietary Fethat covered the Fe need of piglets dueto the content of 248 Fe/kg feed and its
regular intake. As expected, typical symptoms of anaemia occurred in the control group. It
isinteresting that they appeared at the end of the first week of life, becoming more severein
subsequent 2 weeks. It was also confirmed by the conclusions of Svoboda and Drébek
(2002) that piglets should be administered Fe before day 6 after their birth to prevent
anaemia. Although all haematological values rapidly changed towards the physiological
values after DeFe administration on day 21, the somatic development of these piglets
continued to lag behind the two experimental groups.

A conclusion can be drawn from the experimental results that the oral administration of
lactate Fe* on day 3 and 10 after birth had positive effects on haematological values of
pigletsin the first three weeks of their life. In this supplemented group a decrease in most
examined values was observed at the end of the fourth week; we believe that this decrease
was connected with depletion of availableironreserves. Eventhoughit did not influencethe
growth of suckling piglets and was partly compensated for at the end of the first week after
weaning, it should be prevented. It is advisable to postpone the second administration of
|actate Fe paste to the beginning of the third week of piglet life.

Vliv peroralni aplikace laktatu Zeleza na vyvoj hematologickych ukazatela selat
v ¢asném postnatalnim obdobi

Cilem préace bylo zjistit u€inek peroralni aplikace laktdzové pasty (LaFe) na postnatalni
vyvoj hematologickych parametri selat. Prva skupina, 39 selat, obdrZela 3. den Zivota 134
mg/kus Fe 2+ formou LaFe. Stejna aplikace se této skuping opakovala u selat 10dennich.
Druhé (DeFe) skupiné (30 selat), bylo aplikovano 200 mg Fe3*/kus i.m. ve form& dextranu
Zeleza. Skupina 20 selat slouZila jako kontrolni anemicka skupina. Na konci prvniho tydne
Zivota nejvyssi hodnoty Hb, PCV a MCH byly zjiStény u laktatové skupiny (p < 0,01). Ve
véku 14 dni byly v laktitové skupinég zjistény vyssi pocty RBC a vySsi konemtrace plazma-
tického Fe. Dvacaty osmy den Zivota byly nalezeny vyznamné vy$si hodnoty vétSiny hema-
tologickych ukazatell selat s i.m. aplikaci dextranu Zeleza (p < 0,01). Mezi obéma skupina-
mi nebyly zjiStény rozdily v intenzit€ ristu. U kontrolni skupiny byla jiZ v 7 dnech Zivota
anémie.

Aplikace laktatové Fe pasty selatiim 3. a 10. den po narozeni pozitivné ovliviiovala jejich
hematologické ukazatele v prvych tfech tydnech Zivota, ale ve 4. tydnu se projevily zndm-
ky vycCerpani rezerv Fe.
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