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Introduction
Traditional quality control - performed at the end of the
production process - is no longer the means to economi-
cally ensure food safety and quality.
Important aspects of the extended comprehension of
quality in meat production are, for instance, simultaneous
ideas about the type of production, housing of animals or
environmentally friendly production. Therefore it is
essential in agriculture and in the food industry, as it is
the case in other industrial sectors, to implement new
strategies aimed at process improvement. Thus an effi-
cient quality and health management becomes more and
more essential in animal production (1).
As sensitive markers for disturbances of the homeostasis,
acute phase proteins are discussed as potential parameters
to assess animals’ health and welfare (2). Haptoglobin
(Hp) belongs to the positive acute phase proteins in pigs
(3) indicating inflammatory or infectious lesions by in-
creasing serum concentrations (4). It is a very sensitive
parameter that can support the evaluation of the general
health status of pigs within the scope of veterinary herd-
health-analysis or comprehensive preventive health pro-
grams (2, 5).
The purpose of three studies was to prove how to imple-
ment the screening parameter Hp in preventive health
management systems, i.e. determination of sampling time
in the production stage as well as the evaluation of bene-
fits.

Material and Methods
The first study aimed at the assessment of new control
strategies including the screening parameter Hp in differ-
ent piglet rearing systems.
Seven piglet breeding farms, 15 piglet rearing farms and
two fattener farms were available. According to the cus-
tomer-supplier-contacts the piglet rearing farms were
divided into five categories:
Category I: own breeding
Category II: one supplier
Category III: up to 40 suppliers
Category IV: some suppliers and
Category V: work distributed pig production.
In every farm a weak-point-analysis was performed using
check lists which constituted as main criteria housing,
building, production process, germ contamination, para-
sites, sty climate, fodder/water and individual animal
health. In the categories I and II blood sampling was
performed a few days before moving the piglets to rear-
ing, 3 weeks after housing and a few days before moving
the animals to the fattener. The categories III to V real-
ized blood sampling directly after receiving and a few
days before moving the animals to the fattener. During
the whole production period diseases and rearing per-
formance were recorded by the farmers.
In a second study Hp was tested as a marker of less hygi-
enic conditions (evaluated by check lists) in two breeder-
fattening farms (A, B). Clinical examinations and blood

samples of indicator groups of 16 pigs each were per-
formed.
The third study examined Hp as a tool to monitor pig
health status at slaughter. Blood and muscle samples
from diaphragmatic pillar (d.p.) and m. brachiocephalicus
(m.b.) were collected from 330 slaughter pigs. Meat juice
was obtained after freezing and thawing the muscle sam-
ples and post mortem examination including bacterial
analysis as well as the determination of salmonella-
antibodies in meat juice were performed.
In all studies Hp determination in serum respectively
meat juice was performed according to the method of
HISS and co-authors (6).

Results
In study one it turned out that piglets from one origin had
significant lower Hp concentrations at the beginning of
the rearing period than animals received from different
origins. The retrospective view showed that animals
causing medical treatment costs over € 1,50 had higher
Hp levels at the time of coming into the rearing than
animals which caused lower costs. The prospective view
about the expected growth performance in the fattening
period showed that piglets in the rearing with daily
weight gain over 350g had lower Hp concentrations at the
end of the rearing period. Obviously a close connection
between the hygienic status of the rearing farm in the
receiving inspection, the in-process inspection and the
final inspection and the Hp serum concentration did exist.
Out of these results a test strategy for Hp-Screening was
developed (figure 1).

Figure 1: Test strategy for Hp-Screening

The results of the second study proved this connection. In
contraste to farm A, farm B only acquired half of the
maximally available points concerning relevant hygiene
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factors and was therefore rated „unsufficient“. The pigs
of farm B showed more often clinical symptoms than
those of farm A which was reflected by comparing the
time course of growth of the two fattening groups. The
performance of pigs in farm A followed the normally
observed physiological course of growth while the
growth of pigs in farm B was depressed (figure 2). It was
conspicuous that there were also statistically significant
differences in Hp concentration between animals showing
no observable clinical deficits from farm B in comparison
to pigs from farm A.

Figure 2: Physiological cost of growth and average daily
weight gain of pigs in farm A and B

In the third study Hp concentrations in blood could be
correlated significantly (p<=0.001) with those in d.p.
juice (r=0.7) and m.b. juice (r=0.8). Significant (p=0.046)
higher Hp levels in pigs tested positive for salmonella-
antibodies could be found in blood (figure 3). Further-
more higher Hp levels appeared in meat juice of salmo-
nella positive samples but could not be proved statisti-
cally.

Figure 3: Hp serum concentration of Salmonella positive
and negative slaughter pigs

Discussion
The significant higher Hp levels of pigs from category III
to V could be the result of the crowding-effect during the
transport of the pigs. Different studies proved the rela-
tionships between the daily weight gain and the Hp con-
centration (7, 8). Our own studies prove this relationship.
Furthermore Pedersen and Dahl (9) as well as Ice and co-
authors (10) found out that different environmental and

management factors affect animals’ health and its per-
formance.
Also this close connection between the hygienic status of
the farms and the Hp values of the pigs could be observed
in our field studies.

Conclusion
A test strategy combining the measurement of Hp, check
lists and ranking system in the preventive health man-
agement is suggested. Favourable points in time for the
receiving inspection are three days before moving the
animals to the breeder or directly at the receiving time,
for the in-process inspection three weeks after receipt and
for the final inspection three days before moving to the
fattener. Hp was demonstrated to be a useful tool to
assess animal health in all production stages and to
identify animals living in less hygienic environment.
Furthermore, Hp quantification in meat juice might be a
useful parameter to assess meat quality in terms of animal
health at slaughter.

Acknowledgements
Part of the work was funded by the ministry of the envi-
ronment and conservation, agriculture and consumer
protection.

References
(1) Petersen, B., S. Knura-Deszczka, E. Pönsgen-Schmidt, S. Gymnich
(2001): Computerised food safety monitoring in animal production, In:
Proceedings of the 52nd Annual Meeting of the European Association
for Animal Production, No. 7, 26.-29.8.2001, Budapest, Ungarn,
Wageningen Pers., 145
(2) Toussaint, M.J.M., A.M. Van Ederen, E. Gruys (1995): Implication
of clinical pathology in assessment of animal health and in animal
production and meat inspection, Comp. Haematol. Int. 5, 149-157
(3) Eckersall, P.D., P.K. Saini, C. McComb (1996): The acute phase
response of acid soluble glycoprotein, α-I-acid glycoprotein, cerulo-
plasmin, haptoglobin and C-reactive protein, in the pig, Vet. Immunol.
Immunopathol. 51, 377 – 385
(4) Lampreave, F., N. Gonzales-Ramon, S. Martinez-Ayensa, M.A.
Hernandez, H.K. Lorenzo, A. Garcia-Gil, A. Pineiro (1994):
Characerization of the acute phase serum protein response in pigs,
Electrophoresis 15, 672 – 676
(5) Knura-Deszczka, S. (2000): Bewertung von Haptoglobin als
Parameter zur Einschätzung des Gesundheitsstatus von Mastschweinen,
Diss. Med. vet., Hannover
(6) Hiss, S., S. Knura-Deszczka, G. Regula, M. Hennies, S. Gymnich,
B. Petersen, H. Sauerwein (2003): Development of an enzyme immuno-
assay for the detection of porcine haptoglobin in various body fluids:
testing the significance of meat juice measurements for quality moni-
toring programs, Vet. Immunol. Immunopathol. 96/1-2, 73-82
(7) Eurell, T.E., D.P. Bane, F.W. Hall; D.J. Schaefer (1992): Serum
haptoglobin concentration as an indicator of weight gain in pigs, Can. J.
Vet. Res. 56, 6 – 9
(8) Hiss, S. (2001): Entwicklung und Validierung
enzymimmunologischer Nachweisverfahren für Haptoglo bin
bei verschiedenen Haustierspezies und erste Anwendung in Pilotstudien,
Diss. med. vet, Hannover, 2001
(9) Pedersen, B.K., u. J. Dahl (1995): Improve management…improve
health, PIGS-Misset 11, 48 – 49
(10) Ice, A.D., A.L. Grant, L.K. Clark, T.R. Cline, M.E. Einstein, T.G.
Martin, M.A. Diekman (1999) : Health and growth performance of
barrows reared in all-in/all-out or continous flow facilities with or
without a chlortetracycline feed additive, Am. J. Vet. Res. 60, 603 - 608

140120100806040200

av
er

ag
e

da
ily

w
ei

gh
tg

ai
n

(g
) 

1000

900

800

700

600

500

400

300

200

100

0

physiological
course of growth

1100

farm A

liveweight (kg)

farm B

140120100806040200

av
er

ag
e

da
ily

w
ei

gh
tg

ai
n

(g
) 

1000

900

800

700

600

500

400

300

200

100

0

physiological
course of growth

1100

farm A

liveweight (kg)

farm B

negative positive

0,00

0,50

1,00

1,50

2,00

2,50

ha
pt

og
lo

bi
n 

se
ru

m
 c

on
ce

nt
ra

tio
n 

(m
g/

m
l)

�

�

n=240 n=72

2.50

2.00

1.50

1.00

0.50

0.00

2.50

2.00

1.50

1.00

0.50

0.00

*

Salmonella

122

International Society for Animal Hygiène - Saint-Malo - 2004           142

Contents 146




