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Abstract: Measurement of serum concentration of pancreatic lipase immunoreactivity (PLI)
has been shown to be highly specific for exocrine pancreatic function and sensitive for the
diagnosis of canine pancreatitis. Currently, it is recommended that food be withheld for at
least 12 hours before collecting a blood sample for analysis from dogs. However, it is unknown
whether feeding has any influence on serum canine PLI concentration. Thus, the goal of this
study was to evaluate the influence of feeding on serum canine PLI concentrations in healthy
dogs. Food was withheld from eight healthy adult Beagle dogs for at least 17 hours and a baseline
serum sample (0 minutes) was collected. Dogs were fed and serum samples were collected at
15, 30, 45, 60, 75, 90, 105, 150, 180, 210, 240, 300, 360, 420, and 480 minutes. There was no
significant difference in serum canine PLI concentrations at any time after feeding (P=0.131).
We conclude that feeding has no significant influence on serum canine PLI concentrations.
Keywords: dog, pancreatic function, pancreatitis, biomarker, diagnostic test

Introduction

The main function of the gastrointestinal tract is to digest macromolecular nutrients and
absorb their breakdown products. Digestion is accomplished by synthesis and secretion
of digestive enzymes, mainly by the exocrine pancreas.! A small portion of digestive
enzymes secreted reaches the vascular space.? There are different potential mecha-
nisms by which digestive enzymes may reach the vascular space. Digestive enzymes
may be secreted into the gastrointestinal lumen exclusively, but may then be partially
reabsorbed. Also, digestive enzymes may leak into the vascular space. Normal cells
could leak a small amount of digestive enzymes into the vascular space or senescent
cells undergoing apoptosis could release their content of digestive enzymes. Finally,
digestive enzymes could be actively secreted into the vascular space. Depending on
the mechanism by which digestive enzymes reach the vascular space, this mechanism
may or may not be affected by food intake.

Serum concentrations of digestive enzymes have been used as minimally invasive
markers for gastrointestinal disorders in the dog. For example, serum trypsin-like
immunoreactivity (TLI) concentration has been shown to be highly sensitive and spe-
cific for canine exocrine pancreatic insufficiency.® Similarly, the measurement of serum
pancreatic lipase immunoreactivity (PLI) has been shown to be highly specific for the
exocrine pancreas*® and highly sensitive for canine pancreatitis,®’ with specificities
reported to be as high as 97.5%* and sensitivities in most studies ranging between 70%
and 95%, depending on the study population.®” It has been shown that feeding leads to
a significant increase in serum TLI concentration.® While this increase was significant
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in both dogs and cats it did not appear to be clinically impor-
tant in clinically healthy cats.® These studies have led to the
recommendation that serum samples for evaluation of TLI
be collected after withholding food for at least 12 hours in
both dogs and cats. More recently, assays for the measure-
ment of canine pancreatic lipase (by canine pancreatic lipase
immunoreactivity [cPLI]) in serum have been developed and
analytically validated.”!° These assays have been shown to be
highly specific for exocrine pancreatic function and highly
sensitive for a diagnosis of pancreatitis.*® Based on the find-
ings for serum TLI, it is currently recommended to withhold
food for at least 12 hours before collecting a serum sample
for measurement of cPLI. However, it is unknown whether
serum cPLI is affected by feeding. Therefore, the goal of this
study was to evaluate the influence of feeding on serum cPLI
concentrations in healthy dogs.

Materials and methods

Eight healthy adult Beagle dogs belonging to a research
colony were enrolled in this study. The study protocol
was reviewed and approved by the Animal Care and Use
Committee responsible for the research colony. None of
the dogs showed any abnormalities on physical examina-
tion, complete blood count, or serum chemistry profile. An
indwelling jugular catheter was placed, and food was with-
held from the dogs for at least 17 hours. A baseline serum
sample (0 minutes) was collected and dogs were fed the
daily ration (based on the calculation of the maintenance
energy requirement for the current body weight of each dog;
however, the exact amount of food given was not recorded)
of a commercial dry canine maintenance diet. Further serum
samples were collected at 15, 30, 45, 60, 75, 90, 105, 150,
180,210, 240, 300, 360, 420, and 480 minutes after feeding.
Serum samples were frozen at —80°C, shipped on dry ice,
and stored frozen at —80°C until analysis.

Serum cPLI was measured using an in-house sandwich
enzyme-linked immunosorbent assay (ELISA) that had
been validated previously.’ Briefly, 96-well flat-bottom
ELISA plates were coated with affinity purified anti-canine
pancreatic lipase antibodies. Nonspecific binding sites of
the plate were blocked by incubation with a commercially
available blocking solution. Standards, controls, and samples
were diluted 1 in 200 in phosphate-buffered saline with 1%
bovine serum albumin and 0.05% Tween (buffer A) and were
loaded in duplicates. Then the plate was incubated and after-
wards washed. Biotinylated anti-cPL antibodies were added
to the plate and, after incubation and washing, horseradish
peroxidase-labeled streptavidin was added. After another
wash cycle, the plate was developed for 15 minutes using

Table | Serum cPLI concentrations after feeding

240 min 300 min 360 min 420 min 480 min

210 min
34.8
49

105 min 150 min 180 min

90 min
459
4.1

45 min 60 min 75 min
45.1

30 min

15 min
354

0 min
3

cPLI* (ug/L)

24.5
0.6*
32.8
20.1
43.4
66.5
35

24.3

30.9
29
55.8
18.7
17.6
0.2% 3.1
723
3.8
25.3

34.6
2.9
539
20.9
17.9
3.0
75.2
4.0
26.5

34.6
2.8

57.0
22.4
18.2
1.9%
74.7
3.8

26.9

32.0
1.7%
47.6
21.2
17.3
0.8*
69.1
2.6

24.0

82.1
3.6
30.8

84.5
19.7
16.5

0.1%*

359
33
59.0
19.0
17.1
2.5
63.0
4.7
25.6

42.0
2.8

64.2
17.6
27.1
71.4
6.4

29.2

50.3
3.6
71.2
29.6
25.4
0.6* 2.3
69.9
35
31.8

81.2
43
33.1

78.5
25.0
25.5
0. 1%

0.1*
74.3
22.4
24.0
0.1*
75.5
5.1

30.8

64.4
4.5
25.6

41.0
3.0

47.4
23.0
21.2
0.1*

322
2.9

66.1
16.5
20.8
1.9%
77.3
4.0

27.7

39.7
33

66.7
22.0
18.4
51.8
2.7

25.9

2.5

2.1%
77.3
12.8
24.0
3.6

66.9
33

28.2

0
4.1
0

2
2
3.1
6

2.2
289
Notes: *Serum cPLI concentrations outside the reference interval.

1.8
737

Abbreviations: min, minutes; cPLI, canine pancreatic lipase immunoreactivity.

Dog |
Dog 2
Dog 3
Dog 4
Dog 5
Dog 6
Dog 7
Dog 8
Mean
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Serum canine PLI concentration in response to feeding

a TMB (3,3",5,5’-tetramethylbenzidine dihydrochloride)
substrate solution; the color reaction was stopped using 4 M
acetic acid and 0.5 M sulfuric acid, and the plates were read
at 450 nm. Standard curves were calculated using a four-
parameter curve fit.

Datasets for all time points were evaluated for normal-
ity using the D’Agostino-Pearson omnibus normality test.
Serum cPLI concentrations at different time points after
feeding were compared with baseline concentrations using
repeated-measures, one-way analysis of variance, fol-
lowed by a Dunnett’s multiple comparison test (GraphPad
Prism 3.0). Statistical significance was assigned for values
of P<0.05.

Results

Serum cPLI concentrations at baseline ranged from 1.8 to
73.7 ug/L, with amean * standard deviation of 28.9+28.6 nug/L.
(Table 1 and Figure 1). Datasets for all time points passed nor-
mality testing. There was no significant difference in serum
cPLI concentrations at any time after feeding when compared
with baseline concentrations (P=0.131). However, there were
fluctuations in serum cPLI concentrations over time. Two of
the dogs had baseline serum cPLI concentrations in the lower
range of the reference interval and one dog even below the
lower limit of the reference interval. Serum cPLI concentra-
tions decreased below the lower limit of the reference interval
for one of the two dogs with a baseline in the lower range of
the reference interval. None of the serum cPLI concentrations
measured at any time point were increased over the upper
limit of the reference interval for serum PLI concentration
in dogs (2.2-102.1 ug/L).

Discussion
There was no statistically significant difference in serum
cPLI concentrations at any time point after feeding when

compared with baseline concentrations. There was, however,
some variability in serum cPLI concentration between dif-
ferent measurements in the same dog, but no general pattern
could be observed. Thus, it can be concluded that, at least in
clinically healthy dogs, the measurement of PLI concentra-
tions in serum is not affected by feeding. A previous study
evaluated the effect of various diets on serum PLI concentra-
tions, and dogs fed a diet with a crude fat content of 5% or
16%, dogs fed a diet with a crude fat content of 16% and a
pancreatic enzyme supplement, and dogs fed a diet with a
crude fat content of 5% and a pancreatic enzyme supplement
and medium chain triglyceride oil did not show a significant
difference in serum cPLI concentrations.!" These findings
would agree with the findings of the current study.!

Withholding food in patients prior to sample collection
for cPLI analysis may be less important than for measurement
of other marker substances. However, it must be stressed that
the dogs used in the current as well as the previous study
were clinically healthy, and dogs evaluated for a potential
diagnosis of pancreatitis may show a different response.!!
Further research would be required to evaluate the effect of
feeding on serum cPLI concentrations in dogs with pancrea-
titis or suspected pancreatitis. Feeding may result in lipemia
in some individuals, which may in turn have an effect on the
performance of the cPLI assay. However, the commercially
available assay for measurement of cPLI (Spec cPL®, Idexx
Laboratories, Westbrook, ME, USA) has been shown to
be unaffected by even severe lipemia.'?> Although there are
differences between the ELISA for measurement of cPLI
used here and the Spec cPL ELISA, they are overall very
similar in that they are sandwich ELISAs, so it would appear
unlikely that the cPLI ELISA utilized here would be affected
by lipemia. Also, none of the dogs evaluated in this study
developed gross lipemia, although this may be different for
dogs evaluated for possible pancreatitis.
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Figure | Serum cPLI concentrations in eight healthy Beagle dogs after feeding.
Abbreviation: cPLI, canine pancreatic lipase immunoreactivity.
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None of these eight healthy dogs had serum cPLI
concentrations above the upper limit of the reference interval
at any time point. The highest serum cPLI concentration in
any dog and at any time point was 84.5 pg/L, which was well
below the upper limit of the reference interval of 102.1 pg/L.
Thus it would appear that stimulation of pancreatic enzyme
secretion (ie, through feeding) is not sufficient to increase
serum concentrations of ¢cPLI, which in turn would suggest
that reabsorption of lipase from the intestinal lumen is not
a likely origin of pancreatic lipase in the serum of dogs.
It also would suggest that if secretion of pancreatic lipase
directly into the vascular space were the mechanism by
which pancreatic lipase reaches the vascular space, stimula-
tion of secretion onto the luminal side of acinar cells does
not mirror stimulation of secretion onto the vascular side
of acinar cells. However, further studies are required to
definitively determine the origin of pancreatic lipase in the
serum in dogs.

Conclusion

In conclusion, in healthy dogs, feeding causes no significant
changes in serum cPLI concentrations. However, it remains to
be determined if the same is true in dogs with pancreatitis.
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