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Impact of Dietary Polydextrose on Clinical Signs of Canine Osteoarthritis
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Abstract: Problem statement: Osteoarthritis is an inflammatory joint diseaseoafated with loss of
cartilage matrix. There is suggestive evidencettimintake of polydextrose fiber has anti-inflantong
activity. It was reasoned that polydextrose mayehavpositive influence on canine osteoarthritis.
Approach: A double-blind, placebo-controlled trial with paitely owned dogs was carried out to assess
the efficacy of STA-LITE® polydextrose in the tremnt of osteoarthritis. With the use of a
guestionnaire, five clinical signs were evaluatgdtie owners. For a period of 8 weeks, the dogs
received a complete dry food without or with 3%ypleixtrose. There were 16 control and 19 test dogs.
Results: The baseline values of clinical scores for swgllaf joints, stiffness and lameness indicated
that the severity of osteoarthritis was much lestest dogs than in the controls. The initial sedio
activity and pain were similar in two groups. Comip@ the changes in clinical scores over time
between control and test dogs would be biased dyiffierence in baseline severity of osteoarthritis
On strict terms, a maximum number of pairs of matckontrol and test dogs was formed for each
clinical sign. It was found that all five clinicaigns showed more group-mean improvement in the
dogs fed the diet containing polydextrose tharhosé given the control diet. The difference between
the pooled group-mean changes of the control sstddtegs was statistically significant. As an overal
index of the improvement of osteoarthritis, the safnchanges for the five clinical variables was
calculated. Polydextrose was found to induce a awhrkmprovement of osteoarthritis: The
polydextrose-mediated increase in the osteoasghritiprovement index was 57%Conclusion:
Polydextrose can be considered safe and it is stegehat a dose of 3% in a dry food can be
beneficial for dogs with osteoarthritis.
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INTRODUCTION industrially produced dog foods. The efficacy ahfioll
(Roushet al., 2010a), gelatin hydrolysate (Beynen
In dogs, osteoarthritis is a common joint diseasel., 2010) and beta-1,3/1,6-glucans (Beynen and
with symptoms such as chronic pain, lameness antegerstee2010) has been demonstrated in double-blind,
decreased mobility (Henrotinet al., 2005). placebo-controlled dog trials. However, for optimum
Osteoarthritis is characterized by loss of carélag management of canine osteoarthritis, further rebean
matrix associated with a release of pro-inflammator potential functional ingredients remains necessary.
cytokines (Henrotiret al., 2005). It is not possible to STA-LITE® polydextrose is a very pure fiber
cure osteoarthritis, implying that management aans derived from dextrose. It is a well-tolerated sdéub
the relief of pain through reduction of inflammator fiber with prebiotic properties, low glycemic respe
reactions and further breakdown of cartilage. Tnestt  and low energy value (Auerbaehal., 2007; Floodet
generally consists of the use of Non-Steroidal Anti al., 2004; Knappet al., 2008; Jieet al., 2000). STA-
Inflammatory Drugs (NSAIDS) to decrease LITE® polydextrose is frequently used to increase t
inflammation and consequently pain. However, siddiber content, provide texture, replace sugar autice
effects such as vomiting and diarrhea may occure@n calories in foods for human consumption (Cho, 2009)
et al.,, 2003). As an alternative to NSAIDS, canine Research has shown that polydextrose may have
osteoarthritis may be managed by nutraceuticals thapecific biological effects, including anti-inflanatory
are administered as supplements or as ingredidnts activity. In rats fed a diet containing 2% of
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polydextrose, a significant increase in the coneeian The analgetics used were as follows: Cortaphen
of IgA in the lumen of the caecum has been observetbrte (n = 4), Rimadyl (n = 3), Carprofen (n = 2)da
(Peuranenet al., 2004). In pigs fed a diet with 2% others (n = 4). In 16 dogs various supplements were
added polydextrose, the expression of cyclo-oxysena ysed. The owners were instructed to continue aalusu
2 (COX-2) in the mucosa of the distal small intesti \yith the administration of analgetic and/or suppéen
was found to be significantly decreased (F&val.,  guring the course of the trial. If no analgetic or

2007). In an experimental rat model of colilis, gy5plement was used, this was maintained throughout
polydextrose had an anti-inflammatory effect tha&he experiment.

reduced myeloperoxidase activity, counteracte
glutathione content and promoted reduction in lesio
(Witaicenis et al., 2010). The observed effects of
polydextrose on IgA, myeloperoxidase, glutathiond a
COX-2 point at anti-inflammatory activity. Thus, it
could be suggested that polydextrose may have
beneficial influence on canine osteoarthritis.

Experimental design: Recruitment of the dogs,
keeping contact with the dog owners, supplying of
food, data collection and general coordination fuef t
ial was done by LDJ and MS who were blinded to
treatment modality. In the intake questionnaireg th
In the present study, the efficacy of a prepanatio owners indicated the s_everity .of ogteoar.thlritis as
of polydextrose in the treatment of canine ostéwiig described below for the tr_lal guestionnaire. Thgilelle
has been evaluated. In a double-blind, placebod0gs were allocated to either the placebo or temig
controlled trial, privately owned dogs were used e by DHJS, who kept the treatment code closed until
clinical signs were evaluated by the owners. For @tatistical analysis of the data. The allocatiors wane
period of 8 weeks, the test dogs daily received #0 that the distribution of osteoarthritis sevexitguld
complete dry food without or with 3% polydextrose.  be similar for the control and test dogs.
All dogs were fed on the same complete dry food
MATERIALSAND METHODS (Carocroc Chicken and Rice 23/12, Vobra Special
Petfoods BV, Veghel, The Netherlands), which was
Animals. Dogs with signs of osteoarthritis were supplied in 15-kg, blank packaging. The test food
recruited through breed associations. The (potgéntiacontained 3% of polydextrose (STA-LITE®
participants were informed about the purpose angbolydextrose, Tate and Lyle, France). The polyaeser
design of the trial and had to sign a statement omvas added prior to extrusion to the ingredient umixtof
informed consent. Fifty three dogs were subjected tthe control food at the expense of the corn compione
either the placebo or test group. Thirteen dogsndit  Testing with healthy dogs had indicated that atusion
finish the trial and the trial questionnaires forother  level of 3% polydextrose does not negatively affeces
five dogs were not complete so that the data fod@®f  consistency (Vasupest al., 2011).
(16 dogs in the control group and 19 dogs in ths te The foods were sent by courier to the dog owners.
group) were available for analysis. Table 1 showes t The trial lasted 10 weeks. The first week served as
characteristics of the dogs as based on the intakeaseline. During the second week the dogs were
qguestionnaire completed by the owners. There was gradually transferred from their habitual diet teet
wide variety of dog breeds; there were Labradorfood supplied. During the third week only the food
Retrievers (n = 4), Swiss white Shepherds (n =4), supplied was fed, which was continued for another 8
Bernard dogs (n = 3), Border Collies (n = 3), SRar  weeks.
dogs (n = 3), Golden Retrievers (n = 2), Berner
Mountain dogs (n = 2), Dutch Partridge dogs (n = 2) Trial questionnaire: The trial questionnaire was in the

cross breeds (n = 4) and others (n = 8). form of a booklet, which also provided instructipns

including a completed example of a question in the
Table 1: General characteristics of the dogs format used. The severity of the signs of osteoiigh
Characteristic Pl?ncib&g’rou‘) Z? Izdl%)?mse was scqred by t_he owners by marking with a cro]s_@-a
Osteoarthritis diagnosed by 16/0 16/3 cm, horizontal line. The line was without any utitit
veterinarian, yes/no functioned as a scale in combination with the
mgzg age. ﬁ;’sh(trakngggn o 38698(?1'(13_3;5) %i’ &;;) description. The signs to be scored by owners were:
Gender, fgmale?méle?castrgted 3/3/10 2817 activity (vitality), swelling of joint, stiffnesslameness,
Use of analgetics, yes/no 5/11 8/11 pain. Body condition was also scored. The signsewer
Use of supplements, yes /no 8/8 8/11 scored on day O (start) and weekly afterwards.
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To aid in scoring the signs, the following of osteoarthritis were generally higher for thettes
descriptions were given. Activity (vitality). “How animals, indicating less severity of osteoarthrilisis
active and vital is your dog? Is your dog capakfle ocauses bias when comparing the changes over time
playing? Does your dog reach the door earlier thaivithin the two groups. The bias would be associated
you? Is your dog excited when you are taking her/hi With the phenomenon of regression to the meanzatd t
somewhere?” The scale ran from “Not active” (exteem of baseline-dependent sensitivity to improvement.

left) to “Very active” (extreme right). Swelling goint,  Animals with less severe signs of disease geneaady
“Does your dog have swelling on the site of less sensitive to treatment. To solve the probldm o

osteoarthritis? Around the joint with diagnosedb'as' for each clinical sign control and test adémeere

osteoarthritis, there may be swelling of eitheowagh or ma:cﬂgd S0 tZat bgselg:l_asvalgest Wgr? S|m||Iasras The
soft nature”. The scale ran from “Marked swelling” matching was done by priorto data analysts an

(extreme lef) to “No swellng’ (extreme right). without consideration of the final values. The term

. y e ; were that the two baseline values within a pair ledbou
Stifiness. .HOW stiff IS your dog?_ Does your _dOg_;'Qa not differ numerically by three and that for eatihical
get out of its basket in the morning or does iettikne sign a maximum number of pairs had to be formed.
to get started when going for a walk?”

t : The scale ra then again for each dog and each variable the ehang
from “Very stiff” (extreme left) to “Smooth” (extree  oyer time was calculated and subjected to staaistic
right). Lameness. “Is your dog lame or does itus¢  analysis as indicated above. In addition, the group
one leg at all? Watch your dog carefully to asterta mean changes over time for the five clinical sigese
whether or not there is a change of the degree oidded up to arrive at an overall index of improveme
lameness during the trial”. The scale ran from ‘Wer of osteoarthritis. The index was calculated forhbibte
lame” (extreme left) to “Not lame” (extreme right). control and test dogs.

Pain. “Does the osteoarthritis cause pain in yog™

Does your dog growl or scream when she/he getsup o RESULTS
makes a wrong movement. Does your dog indicate pain
or does she/her try to bite you when touching aerta Table 1 shows that the general characteristics of

joints”. The scale ran from “Usually an expressiwin the placebo and test group were similar. The intake
pain” (extreme left) to “Never an expression ofrgai values for the clinical signs of osteoarthritis tédaot
(extreme right). Body condition.“What is the body shown) changed erratically over time towards the
condition of your dog? In an obese dog, the rilesrmt  beginning of the trial. As a result, the baseliréues
visible and are covered by a layer of fat tissue. | for the clinical signs of osteoarthritis were not
addition, the belly is not slimmer than the chext thus comparable for the test and placebo group (Table 2)
shows no waist. A dog with normal body conditiors ha The test animals had higher scores for swellingiot,
ribs that are just visible and shows a waist. Askidog  stiffness and lameness. In particular, the diffeeen
has pronounced ribs”. The scale ran from “Very siin  between control and test animals was consideralle f
(extreme left) to “Very fat” (extreme right). the severity of lameness. The control dogs had an
average score of 49.9, whereas the score for tte te

Data analysis The marked scales were transferred into?Nimals was 72.1; this difference was highly
values by using the distance, expressed in mmhef t statistically significant (p = 0.005). The higheose for
crosses from the left side (= 0 mm). To calculdte t swelling also reached statistical significance (p =
baselines, the values for day 0 and week 1 wenagee 0.036). The scores for activity and pain were simiibr
per variable per dog. To calculate the final valubgse e two groups.
for weeks 8, 9 and 10 were averaged. For each ddg a Table 2 documents the data for the total groups of
each variable, the change over time was calculdtee. control and test dogs. When compared to the baselin
data are presented without units. To identify trest values, the final values in the control dogs for al
effects, the changes over time for the placebo testi ~ Clinical signs, except for pain, showed a significa
group were subjected to the Student's t test withtailed ~ INcrease. In the dogs fed polydextrose, there orly
P<0.05 as criterion of statistical significance. a significant change in the signs of stiffness. Wites

The data were not only analysed for all animals irchanges over time of the two groups were compared,
the control and test group, but also for the maxmu there were no statistically significant differences
number of matched control and test animals for eackTable 2). Apart from the pain variable, the groupan
clinical sign. The baseline scores for the clinisiglns  increases were greater in the control animals.
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Table 2: Group-mean baseline values and changegimein the osteoarthritic signs (improvemeniniicated by a + sign) for the total groups

Placebo (n = 16) Polydextrose (n = 19)
P value for differene
Variable Baseline Change Baseline Change in change
Activity 50.8 +9.4 54.8 +4.6 0.287
Swelling 73.4 +4.2 83.2 +1.8 0.059
Stiffness 38.9 +12.3 49.2 +9.8 0.729
Lameness 49.9 +9.5 72.1 +3.7 0.446
Pain 74.3 +1.9 72.8 +3.1 0.664
Table 3: Group-mean baseline values and changesiimnein the osteoarthritic signs (improvemerihdicated by a + sign) for the matched groups
Placebo Polydextrose
P value for
Variable No. of pairs Baseline Change Baseline ngka difference in change
Activity 9 51.7 +8.6 52.4 +13.3 0.475
Swelling 10 76.2 +3.0 76.9 +3.4 0.558
Stiffness 10 38.0 +14.0 38.1 +17.0 0.583
Lameness 8 60.9 +1.5 62.6 +6.3 0.332
Pain 12 73.5 +0.5 73.7 +3.3 0.252
45 The changes over time for the five clinical signs
40 were added up for each group to arrive at an odveral
33 index of improvement of osteoarthritis. The
30 improvement index was 27.6 for the placebo group an
25 43.3 for the test group (Fig. 1). The extra improeat
] caused by the ingestion of polydextrose was 57%.
20 [ Flacebo
134 W Polvdextrose DISCUSSION
10
5 An evidence-based application of polydextrose in
ol the treatment of canine osteoarthritis requiresvemo

A Sw S L P 1 efficacy in double-blind, placebo-controlled cliaic
trials. After matching the control and test animaith
Fig. 1: Effect of polydextrose on clinical signs of regard to baseline scores for the clinical sighs,dogs
osteoarthritis in matched control and test dogsfed the diet with polydextrose showed greater
The bars represent the magnitude ofnumerical improvement as to the scores of activity,
improvement of clinical signs. The improvement swelling, stiffness, lameness and pain, but the
was calculated as the difference between finabifferences between the control and test treatrdaht
and initial scores on a 0 (severe signs) to 100 (hmot reach statistical significance. The systematic,
signs) scale. A = activity; Sw = swelling of positive effects of polydextrose on osteoarthritigns
joints; St = stiffness; L = lameness; P = pain; Iresulted in a clear improvement of the osteoarshrit
(index) = improvement of the five clinical signs index. Possibly, the lack of statistical significarof the
combined. The group-mean changes wergolydextrose effects is caused by insufficientistiagl
pooled for the five clinical signs and the power in combination with placebo effects ratheanth
difference between control and test dogs wasy an inefficacy of the supplement. The doublelin
found to be statistically significant (p = 0.018). nature of the trial excluded any observer bias,ibigt
well-known that placebo effects occur in doubleli
The data obtained after matching control and tesstudies on canine osteoarthritis (Dobeneckeral.,
animals are presented in Table 3. When the chang&902; Gingerich and Strobel, 2003; Inretsal., 2003;
over time of the two groups were compared for eacHPollardet al., 2006). Likewise, in this study the clinical
clinical sign, there were no statistically signéfit  signs of the control animals were improved durihg t
differences (Table 3). The group-mean increaseslfor course of the study as observed by the owners.
five clinical signs were greater in the dogs fed thet This study does not provide absolute proof that
containing polydextrose (Table 3), which is illaged  polydextrose feeding has a beneficial effect oniren
by Fig. 1. The difference between the pooled groupesteoarthritis. The baseline severity of osteo#ishr
mean changes for the control and test dogs wawas less for the test animals than for the comtogis. It
statistically significant (p = 0.018). may be expected that the test animals were less
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sensitive to improvement of the clinical signsisattan  unfortunate that the dogs in this study were not
effect of polydextrose, if any, could not be weighed. A general feeding schedule was suppliat, b
demonstrated. Indeed, the data for the total grebipsy  the amount of food provided was determined by thg d
less improvement in the test animals than in therob  owners and thus was not controlled. It could be
dogs. In other words, the placebo effect may haenb speculated that the relief of osteoarthritis asiged by
greater than the polydextrose effect. This ispolydextrose had improved wellbeing of the dogs and
substantiated by analyzing the data after matctiog. thereby stimulated appetite. Weight loss in obesgsd
the control and test dogs matched with regard tds associated with a decrease in the severity ninea
baseline scores, the group-mean changes were greatesteoarthritis (Impellizeret al., 2000; Mlacniket al.,
in the polydextrose group than in the control group2006; Marshallet al., 2010). The test dogs were not
(Fig. 1). However, even after matching theobese as is indicated by the scores for body
polydextrose effects on the individual scores did n condition. Nevertheless, it is possible that the
reach statistical significance. This may relate topositive effect of polydextrose on osteoarthrits i
insufficient statistical power because of the smallsomewhat underestimated because of the
sample size. When the group-mean changes wer@multaneous tendency towards slight weight gatin. |
pooled for the five clinical signs, the difference should be noted that the quantitative amount of
between control and test dogs was found to beveight gain of the test dogs, if any, is unknowr an
statistically significant. It should be noted thiwe  so is the relationship between weight gain, duratio
posterior matching procedure may be criticized tas iof overweight and the severity of osteoarthritis.
could have introduced allocation bias. ClearlytHer
clinical trials are required for definite proof ththe CONCLUSION
feeding of polydextrose relieves canine osteodishri

In addition to proven efficacy, the use of This study does not provide solid evidence that
polydextrose in the treatment of canine osteodishri dietary polydextrose diminishes the clinical signs
should have a scientific basis. It should be pdsdidb dogs with osteoarthritis, but a beneficial effedt o
explain in molecular terms how it inhibits inflamtim  clinical relevance is acceptable. Polydexirose at a
and/or how it inhibits breakdown of the cartilage dietary inclusion level of 3% is safe in dogs (BarH
matrix. In vitro (Makivuokkoet al., 2005) and in vivo and Flamm, 1999). Polydextrose is heat stable and c
research in pigs (Favet al., 2007) has demonstrated be added to dog food prior to extrusion (Cho, 2009)
that polydextrose reduces the expression of COX-2This study indicates that a dose of 3% in a drydfoo
This effect may lead to reduced production ofwould be beneficial for dogs with osteoarthritis.
prostaglandin E2 (PG-E2) which is responsible far t
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