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Haptoglobin and plasma viscosity as markers of acute phase
reactions in red deer Cervus elaphus.

Cross J P, Microbiology Dept, University of Otago, PO Box 56, Dunedin , New
Zealand, Tate ML, Invermay Agricultural Centre, Private Bag, Mosgiel, Otago, New
Zealand, and Griffin JF T, Microbiology Dept, University of Otago, PO Box 56,
Dunedin , New Zealand

SUMMARY.

A protein band found intermittently in red deer during hybrid or
parentage testing 1s identified as haptoglobin. Evidence is presented that
its presence is related to an acute phase reaction in the animal concerned,
as Indicated by plasma viscosity and/or fibrinogen. Reporting of elevated
haptogiobin detected during routine blood typing may therefore alert the
practitioner to the presence of occult tissue damage, inflammation or
infection in potentially valuable animals.

INTRODUCTION

The technique of gel electrophoresis used to 1dentify inherited protein variation in deer
for parentage testing and hybrid 1dentification, also detects non-inherited variation in
an unidentified protein located 1n the gamma globulin region of plasma (Tate and Dratch,
1987) In this paper we report the 1dentification of the protein as haptoglobin and
examine the relationship between its occurrence and markers of acute phase reactions 1n
deer

Within hours of the occurrence of tissue damage, microbial infection or inflammation a
number of plasma proteins increase in concentration 1n the systemic circulation
(Dinarello 1984) These acute phase reactants include fibrinogen, haptoglobin,
ceruloplasmin, C-reactive protein, serum amyloid A and alpha-1 anti-trypsin The
changes appear to be mediated by tumour necrosis factor via interleukin-1 and probably
other intermediaries (Tracey et al, 1988) In man C-reactive protetn and serum
amyloid A show marked increases compared to the others, whereas 1n ruminants
haptoglobin shows the more marked increase (Conner et al 1986) In a recent study on
sheep comparing serum ceruloplasmin, fibrinogen, serum haptoglobin and leukocyte
concentrations during induced acute phase reactions, haptoglobin was found to show a
very marked rise comparatively, in some cases greater than 60-fold (Pfeffer, and
Rogers, personal communication)

METHODS
The alkaline polyacrylamide electrophoresis method used to resolve haptoglobin 1s that
described by Gahne et al , (1977) with the modifications of Tate and Dratch (1987)
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The methods for fibrinogen and plasma viscosity have been presented previously (Cross,
1987) Reference values for plasma viscosity and fibrinogen on mixed age adult hinds
were derived from 70 healthy animals with no chimcal history of recent 1liness,
negative lymphocyte transformation for both avian and bovine tuberculosis and
eosinophils below 05 X 109/L 95% reference 1imits of 1 39-161 centipoise (cp)
for plasma viscosity measured at 25°C., and 170 to 340 mg/dL for fibrinogen were
obtained When comparing means, data sets were checked for normality using Lilhefors
modification of the Kolmogorov-Smirnov test (Lilltefors, 1967) Fishers exact test
was used on the data 1n table 1

SOURCES OF DEER

Most of the serum samples were obtained from 10 ovariectomised mixed age adult hinds
during a longitudinal study 1n which they were bled at 1ntervals during a 4 week period
On the basis of plasma viscosity measurements, one of these animals appeared to be
undergoing a severe occult acute phase reaction which responded to antibiotic, and
another 2 had slightly elevated plasma viscosities at different times during the 4 week
period The remalning specimens were collected from mixed-age hinds from a herd with
a high level of bovine tuberculosis, specimens being collected before and after skin
testing It has been shown that skin testing 1mitiates at least some elements of an acute
phase response 1n a proportion of such animals (Cross, 1987) It was therefore
anticipated that they would provide an excellent acute phase response model without the
need for artificial induction of inflammation

RESULTS

Three pieces of evidence 1dentified the protein band as haptoglobin Firstly, the band was
a high molecular weight glycoprotein, secondly, the addition of haemoglobin to plasma
samples prior to electrophoresis reduced the electrophoretic mobihity of the band and
induced peroxidase activity, thirdly, the protein band was bound strongly by rabbit
antthuman haptoglobin sera

The mean plasma viscosity 1n haptoglobin positive animals was 1 78 ¢cp, and 1n
haptopglobin negative ammals was 1.55 ¢cp (p <0 0001) These results are
summarised 1n table 1

Haptoglobin Haptoglobin
raised negative p
Plasma
viscosity:
raised 20 4 <0.001
normal 2 55

Table 1 Haptoglobin 1s ralsed 1n deer with an acute phase reaction as indicated by
plasma viscosity



-113-

The acute phase reactant fibrinogen was measured 1n 10 specimens, 7 with raised
haptoglobin having a mean fibrinogen of 620 mg/dL, while 3 show1ing no haptoglobin had
a mean fibrinogen of 269 mg/dL (p = 0023)

Specimens were taken just prior to skin testing and 72 hours later from 5 adult hinds
known to be tuberculous from lymphocyte transformation resuits, and having
tuberculous lesions at post-mortem 3 of the 5 showed an increase 1n fibrinogen and
plasma viscosity in response to skin testing, and all 3 showed a clear increase 1n the
haptoglobin band at 72 hours compared to the pre-skin test specimen The 2 animals
showing no fibrinogen or ptasma viscosity increase at 72 hours did not show any
haptoglobin increase

Results 1in an animal with a high plasma viscosity responding to antibiotic are shown in
fig 1 Aninfection was suspected 1n this hind owing to the high plasma viscosity with no
apparent cause Inresponse to an antibiotic injection, the plasma viscosity dropped
steadily to normal, indicating that the infection was resotving with concurrent
disappearance from the circulation of acute phase reactants In parallel, semi-
guantitative estimates of the haptoglobin concentration were made by one of us without
knowledge of the viscosity results, and followed a similar path

DISCUSSION

Plasma viscosity measurement offers a precise and sensitive method for screening
several acute phase reactants (Hawkey, 1971) and has been used to monitor
inflammation 1n red deer (Cross, 1987)

Plasma fibrinogen 1s well-known as a marker of acute phase reactions and has recently
been the subject of aretrospective survey in mammals including deer, which 11lustrated
that 1t 1s an effective test for the presence of bacterial infection 1n Artiodactyla (Hawkey
and Hart, 1987)

It 1s clear from the results given 1n this paper that the increase in haptoglobin as
detected by the density of the band on electrophoresis 1s commonly found 1n deer with
s1gns of acute phase response (raised fibrinogen and/or plasma viscosity) and rarely
present 1in animals showing no such signs In the case of the animal treated with
antibiotic, an inmitially high haptoglobin level fell away to zero as the infection resolved
Skin tested animals with no visible haptoglobin band prior to skin testing showed high
levels post skin testing along with other signs of acute phase response

Thus haptoglobin 1s a useful indicator of acute phase reactions 1n red deer, and has the
advantage of being incidentally derived from phenotype 1nvestigations on potentially elite
herds When interpreting such results, 1t 15 necessary to be aware of the possible effects
of skin testing for tuberculosis
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F1g9.2 Plasma viscosity and haptoglobin during a resolving infection in a red hind.
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