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Abstract: Problem statement: There are indications that appropriate chew treascontribute to the
control of canine periodontal disease. It was readothat the incorporation of a cellulose fiber
network into the treat may improve the efficacyt lfor proof experimental data were required.
Approach: A double-blind, placebo-controlled trial with paitely owned dogs was carried out to
assess the efficacy of a cellulose preparation déeb BWW40®) in the treatment of periodontal
disease. With the use of a questionnaire, thecelirsigns were evaluated by the owners. There were
10 clinical signs: extent and severity of dentaqole and calculus, extent of gingivitis, redness,
swelling, bleeding and firmness of gingivae andtbsils. For a period of 8 weeks, the test dogsydalil
received a chew treat to which 4% of the cellulpsaparation was added. The control dogs were given
a chew treat with identical formula, but withoudad cellulose. During the trial, all dogs were fed
same, complete dry food. There were 16 test dodsl&rcontrol dogsResults: When compared with
the baseline values, the administration of the ¢bstv significantly improved 8 out of the 10 cliaic
signs. In the placebo group there was a signifigemgrovement for 6 clinical signs. When the
improvements over time for the two groups were caragd, there were no statistically significant
differences. When the score changes for all 10celinsigns were added up as an overall index of
improvement of periodontal disease, the test grslupved a 17% greater amelioration than did the
control groupConclusion: The addition of the cellulose preparation hadhertenhanced the efficacy
of the treat, possibly through an increase in meiclah cleansing and chewing time. This study
indicates that a cellulose-containing treat is [fierz for dogs with periodontal disease and it is
suggested that it may also impair its development.
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INTRODUCTION nutraceuticals that have anti-bacterial activigp@aiet al .,
1995) or contain an inorganic polyphosphate to bind
Periodontal disease is a common disease in adultalcium and thereby reduce calculus accumulation
dogs and thus represents a frequent diagnosis ifStookeyet al., 1995). Dog owners generally favor the
veterinary practice. The disease is initiated bytale administration of a treat with the claim of dental
plague formation consisting of aggregates of bé&gter benefits rather than the feeding of a complete alent
salivary glycoproteins and oral debris of differentfood. There is evidence that rawhide strips andebon
origin. The dental plaque then mineralizes intealls.  shaped treats based on rice and whey contributieeto
The next stage is inflammation of the gingivea whic control of calculus formation (Lags al., 1990; Gorrel
can ultimately lead to destruction of the periodamt and Rawlings, 1996).
and tooth mobility. The Arbocel BWW40® preparation of cellulose
The consistency and composition of diet kibblegypl (Rettenmaier and Séhne GmbH + Co KG, Rosenberg,
an important role in the development and treatneént Germany) is a natural, highly purified product sied
canine periodontal disease (Beynen, 2008). Wheaga d from different wood sources. The cellulose prepanat
chews the kibble, it should not crumble, but stagether forms a completely insoluble fiber network. Givédre t
S0 as to maintain contact with the tooth surfacd anphysical properties of the cellulose preparationauld
provide mechanical cleansing (Log&h al., 2000). In be anticipated that its addition to a chew treaty ma
addition, the outer layer of the kibble may containpromote a smooth, mechanical cleansing of teetis Th
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study addresses the efficacy of the cellulose patipam  control formula. The transversal cut of the trezd a

in the treatment of canine periodontal disease.imlAs star form. The weight of a single treat was abduig2
previous intervention studies (Beynen and Legersteeand the length was 15 cm. The treats were packed in
2010; Beyneret al., 2010), privately owned dogs were closed, blank plastic bags each containing 7 pietes
used in a double-blind, placebo-controlled triaflahe  foods and treats were sent by courier to the dageosv
clinical signs were evaluated by the owners. For alhe trial lasted 10 weeks. The first two weeks sdras
period of 8 weeks, the dogs consumed the same baseline. During the second week the dogs were
complete dry food and also daily received a cheattr gradually transferred from their habitual diethe food
without or with 4% of the cellulose preparation. supplied. As from the third week, one treat dailgisw

administered for another 8 weeks.
MATERIALSAND METHODS

Trial questionnaire: The trial questionnaire was in the
Animals: Dogs with signs of periodontal disease wereform of a booklet, which also provided instructipns
recruited through the websites of breed associnom including a completed example of a question in the
dog fancier clubs and newsletters of veterinaridi®  format used. The booklet was sent to the dog owners
(potential) participants were informed about thetogether with the food and treats. The degree ef th
purpose and design of the trial and had to sign &jgns of dental disease was scored by the owners by
statement on informed consent. In total, 42 dogewe signing a cross on a horizontal line. The line was
subjected to either the placebo or test group. dflev wjthout any unit, but functioned as a scale in
dogs did not finish the trial for various reasoostisat  combination with the description. The line had aglé
the data for 31 dogs (15 control and 16 test dog@se  of 100 mm. The owners scored the extent and/or
available for ana|ySiS. Table 1 shows the charesties Severity of the fo”owing Signs: p|aque, CaICUIUS,

of the dogs as based on the intake questionnaate thgingivitis, redness, swelling, bleeding and firmmes

was completed by their owners. gingivae and halitosis. The signs were scored gnOda
) _ ) (start) and weekly afterwards.
Experimental design: Recruitment of the dogs, To aid in scoring the signs, the following

maintaining contact with the dog owners, supplyifg  descriptions were given.
food and treats, data collection and general coatitin
of the trial was done by FvA and EAV who were
blinded to treatment modality. The eligible dogsreve
allocated to either the placebo or treatment grbyp

Extent of dental plaque: “Dental plaque is a light-
colored, soft-like, 1-2 mm thick, sometimes flalayér,
that can be easily removed”. On how many teeth and

AtCtB,t' wlho klep_t tr}ethtr%at?enAt" co<tj_e cIoseg untIImolars is plaque present? The scale ran, from “Almo
statistical analysis of the data. Allocation wasi@l®o ;" oath/molars” (extreme left) to “Very few

that the distribution of body weights and the ekt@md ” :
severity of dental plaque, as based on the intakteeeth/mOIars (extreme right).

guestionnaire, would be similar among the two gsoup , .
All dogs were fed on the same, complete dry food>everity of dental plaque: “Are the teeth/molars only

(Carocroc Chicken and Rice 23/12, Vobra Speciaf©vered with plaque on the edges or is aimost telev
Petfoods BV, Veghel, The Netherlands), which wasSurface of the teeth/molars covered?” The scale ran
supplied in 20-kg, blank packaging. The extruded™om “Almost completely covered” (_extreme left) to
control and test treats were produced by Rondo Food*IMost not covered at all” (extreme right).

GmbH & Co. KG, Krefeld, Germany. The control treat

was grain based, contained no added cellulose add hExtent of dental calculus: “Dental calculus is hardened
the following composition according to the plague and can be present above or beneath the Qums
manufacturer: crude protein, 16%; crude fat, 3%gder how many teeth/molars does your dog have calculus?”
fiber, 2%; crude ash, 9%, moisture, 17 %. Thettestt = The scale ran from “Almost all teeth/molars to “yer
was made by adding 4% of Arbocel BWW40® to thefew teeth/molars” (extreme right).

Table 1: General characteristics of the dogs

Characteristic Placebo treat (n = 15) Cellulose treat (n = 16)
Mean age, years (range) 8.3(2-14) 7.3 (3-11)

Mean body weight, kg (range) 18.25 (4.3 -34.1) 44482-38.0)

Gender, female/male 8/7 719

Previous professional dental cleaning, yes/no 6/9 4/12
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Table 2: Group mean baseline values and changegimeein the clinical signs of periodontal diseéseprovement is indicated by a + sign)

Placebo treat (n = 15) Cellulose treat (n = 16) p-value for
between-group
Change versus p-value for Change versus m\atu difference in change

Variable Baseline baseline (range) change (2-tpiledBaseline  baseline (range) change (2-tailed) i({@etp
Extent of plaque 49.5 + 13 (-3-+37) 0.001 50.8 {-2B-+59) 0.066 0.855
Severity of plaque 58.1 + 13 (-7-+33) 0.001 60.1 9 (+10-+55) 0.037 0.519

Extent of calculus 58.3 +7 (-13-+25) 0.087 49.6 13-8-+59) 0.008 0.322
Severity of calculus 61.1 + 4 (-18-+25) 0.209 56.8 + 9 (-32-+62) 0.090 0.485

Extent of gingivitis 69.1 +13 (0 -+51) 0.008 65.5 +10 (-5-+42) 0.005 0.637
Redness of gingivae  65.2 + 10 (0 -+28) 0.005 59.9 9 (-44-+44) 0.038 0.786
Swelling of gingivae  76.4 + 6 (-10-+27) 0.023 67.7 +11 (-12-+46) 0.026 0.798
Bleeding of gingivae  85.9 + 7 (-9-+53) 0.136 68.7 10%-4-+52) 0.044 0.781
Firmness of gingivae  76.1 + 2 (-18-+22) 0.542 68.8 + 8 (-10-+44) 0.034 0.190
Halitosis 52.0 + 14 (-2-+66) 0.007 55.5 +14 (-3-}54 0.005 0.826

Severity of dental calculus: “Are the teeth/molars only dog. To calculate the final values, those for we®ks0
covered with calculus on the edges or is almost thend 11 were averaged. For each dog and each \ariabl
whole surface of the teeth/molars covered?” Théescathe change over time was calculated. To identify
ran from “Almost completely covered” (extreme left)  significant changes over time for the placebo ast t
“Almost not covered at all” (extreme right). group, the values were subjected to the Studeriéstt

Gums inflammation: “Gums inflammation is typified for normally distributed data and to the Wilcoxamk

by redness, easy bleeding, swelling and lack offfess Sum test for non-normally distributed values. To
around the teeth”. Around how many teeth/molarscompare the changes between the two groups, the
does your dog show signs of gums inflammation? "Student’s t test and Mann-Whitney U test were used
The scale ran from “Almost all teeth/molars” (extee  normally and non-normally distributed  values,
left) to “Very few teeth/molars” (extreme right). respectively. Throughout, p<0.05 was preset as

Redness of gums: “How red are the gums of your dog criterion of statistical significance.

at places where they are irritated or inflamed?&Th RESULTS
scale ran from “Very red” (extreme left) to “Notd'e

(extreme right). Table 1 show that the general characteristichof t

placebo and test group were similar. The baseline
Swelling of gums: “What is the degree of swelling of Vvalues for the clinical signs of periodontal diseagere

the gums of your dog at places where they aratait comparable for the test and placebo group, exaapt f
or inflamed? The scale ran from “Very swollen” the extent of dental calculus, swelling of gingivaed

(extreme left) to “Not swollen” (extreme right). bleeding of gingivae (Table 2). In the control dotje
_ three signs were less severe than in the test group
Bleeding of gums: “Do the gums, at places where When compared to the baseline values, the

they are irritated or inflamed, bleed upon touchihg administration of the control treat was associaté a

The scale ran from “Rapid bleeding” (extreme l&dt) ~significant improvement for 6 out of the 10 clirica
“No bleeding” (extreme right). signs (Table 2). In the dogs given the treat coitgi
cellulose, there was a significant improvement&aut

of the 10 clinical signs of periodontal diseaseeTh
changes over time were added up for each group to
arrive at an overall index of improvement of
periodontal disease. The index was 89 for the place
Bad breath: “To what extent do you experience 9roup and 104 for the test group. The extra

malodor from the mouth of your dog?” The scale ranfMprovement caused by the treat containing celeulos
from “Unbearable malodor’ (extreme left) to “No Was 17%. When the changes over time of the two

malodor” (extreme right). groups were compared, there were no statistically

significant differences.

Data analysis: After scoring by the owner of the
clinical signs in the booklet, the crosses on thed DISCUSSION
were expressed as mm distance from the extreme left To test whether the incorporation of a specified
Thus, the extreme left was identical to 0 mm arel th cellulose preparation into a chew treat will impeov
extreme right to 100 mm. The values are reported he canine periodontal disease, the double-blind, adini
without unit. To calculate the baselines, the valt@  trial was appropriate. The double-blind nature loé t
day 0 and weeks 1 and 2 were averaged per vapable trial did exclude any observer bias. The general
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characteristics of the two treatment groups wemglai  mechanical tooth cleansing in the control of canine
which would nullify any group bias, but three ctial  periodontal disease.

signs at baseline were more severe in _the testpgrou CONCLUSION

Possibly, the group difference at baseline hadlypart

caused the more positive response of the extent of This study indicates that a cellulose-containing
dental calculus, swelling of gingivae and bleedofg treat versus a treat without cellulose further distied
gingivae in the test group. As from the start @ ttial, ~ the clinical signs in dogs with periodontal diseabee
the control and test dogs were fed on the same dideneficial effect of the treat with cellulose didtmeach
which excluded any diet difference between the twostatistical significance, but it appears clinicakyevant.
groups. It could be argued that the food rathen the  The positive effect of the cellulose preparatiordem

treats had improved the clinical signs of periodont Study may relate to an increase in mechanical slagn
disease over time. However, this is unlikely beeane ~ ©f t€€th and chewing time. Based on the outcome of

diet used did not have the typical properties deatal studies with a dental food (Loganal.,_ 2.000)’ it can be
diet as described below. In any event, when comgari suggested that the cellulose-containing treat miy o

the two treatments any effects of diet, season an§|m|n|shes the severity of existing periodontaledise,
. ; ) ut also reduces the development.
observer attitude will be taken into account.
In order to claim that the incorporation of the REFERENCES
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