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SUMMARY

Total serum immunoglobulin (Ig) E and A levels were analysed in 233 healthy dogs as basis for comparison with atopic dogs in
future studies. They were measuredenysa in a group of non-colonised dogs of various breeds (group A) and three groups of
colonised dogs including one German Shepherd and two Beagle kennels (groups B-D). IgE levels from non-colonised dogs were
significantly higher than the ones of German Shepherds and Beagles C (P < 0-05). IgA levels were alike in all groups except for the
German Shepherds which displayed the lowest levels. Age and sex were not identified as common significant cofactors for IgE and
IgA levels in all groups and IgE levels correlated negatively with IgA only in non-colonised dogs. In conclusion, IgE and IgA lev-

els seem to be mainly influenced by genetic background. Thus, use of total serum IgE as a diagnostic tool in the atopic dogs requires
extensive family data and therefore appears most suitable for research purposes within specific, well defined dog populations.
©1999 Harcourt Publishers Limited

IN THE DOG, atopy, a genetic predisposition to mouriieen shown to predispose to allergy (Gershwin et al 1995,
exaggerated immunoglobulin (Ig) E immune responses Sohaffer et al 1991). To the authors’ knowledge, no correla-
common antigens, is a well-known disease entity. Atopiion has been found between serum IgE and IgA levels in
dermatitis represents the best characterized clinical expiesalthy dogs.
sion of atopic syndromes (Scott et al 1995). Neverthelessin the present study we investigated the influence of
diagnosing atopy still remains a challenge because the firked, age, and gender on total serum IgE and IgA levels in
range of clinical signs is unknown and the diagnostitifferent groups of healthy dogs living in various environ-
options are still limited. ments and determined whether a correlation between serum
In humans, increased total serum IgE levels with a helglE and IgA levels exists in healthy dogs. The results can
tability of 50 to 84 per cent represents a major empiric riske applied in future investigations on the importance of
factor for development of atopy (Berg and Johansson, 196$& and IgA productions in the pathogenesis of developing
Dewar and Wheatley, 1996). In dogs, IgE levels have rinical signs in atopic dogs.
been proven to be of similar diagnostic value (Wilkie et al
1990, Vriesendrop et al 1975, Schwartzman 1984, Hill et al
1995). In a previous study of healthy, colonised Beagles, we
demonstrated that younger dogs displayed significantly MATERIALS AND METHODS
lower total serum IgE levels than older ones, and th@bgs and serum samples
females had higher levels than males (Racine et al 1999). It ) )
is, however, unknown whether IgE levels in dogs of different TeSt serum samples were obtained from four different
breeds and exposed to various environments are also in@{Rups of dogs including a total of 233 healthy animals.
enced by age and gender. Accounting for variation of tofafOUp A consisted of dogs of various breeds presented to the
serum IgE due to breed, gender, and age influences mi rinary school of_the University of Bern for blood dona-
help to analyse an association with disease state in futtfpgs, Group B consisted of German Shepherds, and groups
studies in dogs as well. C and D were two groups pf Beagles. Anlmals of groups
Immunoglobulin A is the key Ig in the mucosal defendg—D belonged to three different breeding colonies (F.
against entering antigens and has immunoregulatory fuft@ffmann-La Roche, Basel; Novartis AG, Stein and St.
tions (Schaffer et al 1991). For both humans and dogs, nﬁ;gb!n, SWltz_erIand)_. To evaluate the dlffe_rence in Ig levels
IgA-deficiency is in the majority of affected individuals no@t different time points, two serum specimens of group D

associated with clinical symptoms, but has, neverthelegBtained three days apart were investigated. Numbers of
dogs per group and ratios of females to males are listed in

Table 1. All dogs were considered healthy based on history
and physical examination. Apart from dogs of group A, they
Corresponding author: M.E. Griot-Wenk were all exposed to similar environmental conditions,
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including indoor and outdoor runs, and all underwent tleentaining the following parameters as explanatory vari-
same routine of vaccination and anthelmintic treatment. dbles: group (A-D), sex, and age. Least square means wel
the breeding colonies, dogs were related, but matings weoenpared and Bonferroni adjustments were applied in cas
carried out according to a special breeding scheme to maihmultiple comparisons. Spearman correlation coefficients
tain a low inbreeding coefficient; for group C, inbreeding) were evaluated within each group for the transformed IgE
coefficient was approximately 0-04 in the generation studiadd IgA values with the following independent variables:
(Kocher 1992). Collected serum samples were storedlimgE or InlgA, and total globulin concentration. Proportions
aliquots at —88C until assayed. of variance of target variable explained by the models are
shown (R). Finally, differences between IgE and IgA values
obtained from two different time points of dogs belonging to
group D were analyzed bywova. The level of significance

Serum total IgE concentration was measurectibya, was set at P < 0-05, and all calculations were performed
using two dog IgE-specific antibodies generated in our labgsing computer software (SAS 6-12, SAS Institute, Gary,
ratories as capturing and detecting antibodies (Griot-Weunga). Mean and median IgE and IgA concentrations were
et al 1998). The captum.isa was carried out as describedtalculated applying nontransformed values.
previously (Racine et al 1999). Immunoglobulin E levels
were expressed as relatigesa units Reu) compared to a
reference serum pool arbitrarily assigned a value oRE0O
To convertreu into actual protein levels, the range of IgE RESULTS
protein concentration was quantified by employing the An overview of medians and ranges of nontransformed
recombinant IgE fragment of the second domain of IgGE and IgA antibody levels and globulin concentrations is
(Griot-Wenk et al 1998) in the ELISA. illustrated in Table 1. Data on IgE levels of group C were
included in a previous study (Racine et al 1999). Boiba
for IgE and IgA have been proven in previous studies to be
reliable assays (Tipold et al 1994, Racine et al 1999).

Serum IgA concentrations were measured by a capture

. . 4 N

E_Hz/glgsétda?si(ggﬁj previously and expressedugn mt Total serum IgE levels

In all four groups of dogs, a wide range of IgE levels
(0-1,511reU; Table 1) was observed. The range was partic-
ularly wide in group A including the non-colonised dogs,

Serum total globulin concentration was calculated fromhich also had the highest median total serum IgE level of
serum protein and albumin concentrations by an automaie®- 1reu. Immunoglobulin E levels of all four groups were
analyser (Hitachi 912, Roche Diagnostics AG, Rotkreugkewed to the left (Table 1), 95 per cent of dogs had IgE lev-
Switzerland). els between 0-276-keu. Nevertheless, the median IgE
level in the non-colonised dogs was statistically not different
from the one of colonised Beagles of group D (median IgE
level, 87-6reU). In contrast, the German Shepherds (group

Preliminary analysis of the data indicated skewed distribB: median, 4-4&eu) and Beagles of group C (median, 20-5
tions of IgE and IgA values. For all subsequent statisticatu) had significantly lower IgE levels than the ones of
analyses, these values were transformed to natural logariffoups A and D (P < 0-052R 0-35; Table 1). There were
mic (In) scales after addition of one to numbers of zero. The significant differences in IgE levels between the samples
transformed values were then analysed using a linear maststhined three days apart in dogs of group D (P > 0-05)

ELisafor total serum IgE

ELisafor serum IgA

Determination of serum total globulin

Statistical analysis

Table 1: Total serum IgE and IgA antibody levels and globulin concentration in four groups of healthy dogs of different breeds
and environments.

Group A B C D A-D
Breed various German Shepherd Beagle Beagle
Origin non-colony colony colony colony
Number of animals (n) 36 29 147 21 233
Females:males (n) 21:15 18:11 116:31 12:9 167:66
Age (year) 1.4% 1.4 3-8 4.6 3
0-5-81 0-8-6-2 0-8-8 2-6 0-5-8
IgE (REUY) 100-1* 448 20-54 87-6 231
1.2-1,511t 0-98 0-337 5.4-452 0-1,511
IgA (w/ml) 64.-9* 48-3|| 762 1139 699
10-508t 11.8-151-0 6-1-973 35-5-816 6-1-973
Total globulin (g/l) 31-4* 337 29 319 30-4
20-54.0t 21-8-66-5 20-6-46-1 24.7-35.5 20-66-5

*median, frange, frelative ELISA Units,
§significantly lower than IgE values of groups A and D (P > 0-05),
|Isignificantly lower than IgA values of group D (P < 0-05)
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Converting IgE Reu into absolute IgE concentrations,
revealed an IgE protein range of 0 toudml™ L4
Age was identified as significant cofactor for IgE (B-85, 61 o
Table 2) only in groups B @ 0-26) and C (R= 0-33) with e ®
older animals displaying higher levels than younger ont °
Additionally, in group C sex was associated with IgE leve
with male animals displaying significantly lower levels
(median, 3-6reu) than females (median, 51r2U;, R? =
0-33) (Racine et al 1999). In the Beagles of group D, a tre §,
towards a comparable gender influence was obsen 2
(P = 0-07; R= 0-18). Positive correlation for IgE values E»
with serum globulin concentration was found in group <
(r=0-35; P < 0-05) with a similar trend observed in group
(r=0-32, P =0-06).

1)

Total serum IgA levels

Similar to total IgE levels, a wide range of total serut
IgA concentrations was observed in the four groups of dc 2= ; ' ! ! I ! I
(0-973ug mi?, Table 1). The values were also skewed 1
the left (Table 1); 95 per cent of animals had an IgA lev..
between 6-1 and 443 ug'ﬁ?lﬂ—he most narrow range of IgA FIG 1: Association between total serum IgE and IgA (natural logarithm) in
was detected in group B, the German Shepherds (Tablenon-colonised dogs of different breeds (r = -037; P < 0-05).
which also displayed the lowest IgA (median 48ml?) as
well as IgE (median, 4-4&eu) values. Their IgA level

was significantly lower than the ones of group D (median, Total serum IgE levels differed among the four groups of
113-9ug mt*; P < 0-05, R= 0-06); all other groups haddogs studied. Immunoglobulin E levels of non-colonised
similar 'IgA serum levels. ImmgnoglobullnA levels of grougiogs displayed the highest range of values but revealed a
D obtained three days apart in group D were not differegjgnificant difference only to IgE values of groups B and C
from each other. o Table 1); Beagles belonging to group D had similar values

_ Age represented a significant cofactor for IgA (P < 0-0&) non-colonised dogs. It has been stated that total IgE levels
in group B (R=0-50, Table 2) with younger dogs exhibiting dogs are higher than these of humans due to widespread
lower IgA levels than older ones. Additionally, sex influparasitism (Hill and DeBoer, 1994; Schwartzman, 1984).
enced IgA levels in groups B {R 0-50) and C (R= 0-05) The strict anthelmintic prevention programme and confined
(Table 2); in group B, females (median, 89 mf™) exhib-  environment similar in all three colonies makes augmented
ited higher IgA values than males (median, 18g3mf) |gE levels due to parasitism less likely. Furthermore, both
and in contrast in group C, females (median, 6@ 2nl) Beagle colonies originating from different genetic back-
exhibited lower IgA levels than males (median, ¥82 grounds were exposed to comparable environmental factors.
ml=), respectively. No correlation could be 'dem'f'eghus, serum total IgE levels in dogs appear to be primarily

In IgE (REU)

between IgA levels and globulin concentrations. genetically determined and therefore reflect family-associ-
ated differences. In humans, in contrast to antigen-specific
Correlation analysis between IgE and IgA levels IgE, twin studies showed that total serum IgE levels had a

] _ _heritability of 50 to 84 per cent (Marsh and Blumenthal,
In group A of non-colonised dogs, a negative correlatiamgo). In group C including 147 Beagles, we have previ-
between IgE and IgA levels was encountered (P < 0-@sly demonstrated a trend towards a genetic influence by
r=-0-37; Fig 1). heritability estimates (&0-67, P = 0-09) (Racine et al
1999); heritability estimates could not be applied to the
three other groups of this study due to limited availability of
family members.
DISCUSSION The reported actual range of IgE protein concentration in
In the present study, we analysed total serum IgE and Ig#s study of 0-12,g mi?! applying a recombinant dog IgE
levels in healthy dogs of different breeds and environmelhisavy chain fragment is comparable to previous reports
as a basis for their reassessment as diagnostic parametetdammerberg et al 1997; Hill and DeBoer, 1994). In dogs of
atopic dogs. In the four groups of dogs studied, total sergmup D, we demonstrated that there was no difference
IgE and IgA levels differed between groups. Interestinglgetween IgE (and IgA) levels of serum samples taken 3 days
IgE levels of non-colonised dogs were not uniformly highapart. Therefore, it appears sufficient to measure total Ig lev-
than those of colony dogs. Lowest IgA but also IgE levedds of a single serum sample. This is underlined by findings
were observed in colonised German Shepherds. Age amthumans, in whom no significant difference was found in
gender were not uniformly significant cofactors for IgE anttal serum IgE concentrations in repeated serum specimens
IgA levels in all of these four groups of dogs and a negatigbtained over the period of one month (Nye et al 1975).
correlation between IgE and IgA levels was only evident for A significant negative correlation between IgE and IgA
non-colonised dogs. levels was only observed in non-colonised dogs (group A,
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Table 2:  Significant age and sex influences on total serum IgE and IgA dogs had the same median age value of 1-4 years, we cou

antibody levels are illustrated within four groups of dogs; the : : :

significance level was setat P < 0-05. not confirm the observation found in German Shepherds. Ir
a previous study, male Beagles had higher IgA levels thar

Group A B c D females (Glickman et al 1988), which was only observed in

group C but in group D.

Breed various German Beagle Beagle . . " .
Shepherd In conclusion, this report represents the first comparison
Origin non-colony colony colony colony of total serum IgE as well as IgA levels in different groups
For IgE of colony and non-colonised dogs. Serum IgE and IgA lev-
% - 0-008 ey - els vary among groups of dogs, which seem to be mainly
For l0A influenced by genetic background. No common significant
Ageg _ 0.03 _ cofactor for IgE and IgA levels was detected. The negative

Sex = 0-0001 0-02 - correlation between IgE and IgA levels in non-colonised
dogs might be important for the underlying immunoregula-
tory mechanisms and warrants further assessment
Difference in total serum IgE levels between groups illus-
trates that its measurement appears mostly suitable fo

Fig 1). In atopic and parasitised dogs, Hill and DeBoer (Hi¢search purposes within highly defined dog populations.
et al 1995) have shown a similar negative correlation but not

in their healthy control, animals. These findings suggest that
increased IgE levels might represent an important immune
response to reduced IgA levels and warrants further investi- ACKNOWLEDGEMENTS
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