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Abstract: Problem statement: The intake of cellulose may delay gastric emptyarg raise the
intestinal transit rate. These effects could amagpo hairball formation. Thus, it was hypothesized
that a diet enriched with a cellulose preparatibrb¢cel BWW40®), forming a completely insoluble
fiber network, would diminish the severity of clial symptoms of hairballs in cat®\pproach: In a
double-blind, placebo-controlled trial with paraltkesign, 24 privately owned cats were used and the
clinical signs were evaluated by the owners. Fperod of four weeks, the cats (n = 12 per treatmen
group) consumed a complete dry food without or wih (w/w) cellulose. During the test period, the
control or test diet was the only source of nutrnitiThe trial questionnaire was in the form of aldet

in which each day the occurrence of hairball symygo(vomiting, retching and coughing) were
recorded by the ownerResults: When compared with the control diet, the feedifighe diet with
added cellulose lowered the total incidence of vimgj retching and coughing by 79, 91 and 70%,
respectively. The cellulose-induced decrease inithognwas statistically significant. It is suggeste
that cellulose ingestion had caused delayed gastnigtying, leading to binding of single strands of
hair to food particles so that more hair is tramsi@ into the duodenum. The cellulose-mediated
increase in transit rate of digesta may subsequgmtimote the excretion of hairs with the feces.
Conclusion: This study shows that a diet fortified with cetlsé reduced the severity of clinical signs
in cats with existing hairballs, but the diet malgoabe effective in the prevention of hairball
development.
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INTRODUCTION clinical signs such as abdominal pain and anorexia
(Barrset al., 1999; Agnello and Kantrowitz, 2003).

The normal grooming activity in cats leads to hair In severe cases, treatment of trichobezoars regjuir
ingestion. Together with the digesta, the swallowail removal by surgery or endoscopy (MacPhail, 2002;
can be moved by peristalsis and subsequently bBurocher et al., 2009). Hairballs generally do not
voided with the feces (Malik, 2003). Frequentlye th induce severe health problems. Nevertheless, many c
hair may conglomerate into solid masses in theowners wish to prevent hairball formation becaumssy t
stomach or intestine, thus causing the formation ofre annoyed by the signs of vomiting, retching and
hairballs (trichobezoars). The risk of hairball coughing. The treatment of the clinical signs dinte
development in cats is increased by longer, thickehairballs often involves the use of laxatives and
coats and by fastidious grooming behavior (Ryan andubricants (Ryan and Wolfer, 1978; Bastsal., 1999;
Wolfer, 1978; Barrst al., 1999). Agnello and Kantrowitz, 2003). However, such

Cats get rid of gastric hairballs through retchingtreatment may interfere with normal digestion and
until vomiting from the stomach or by passing themnutrient absorption.
into the intestinal tract followed by excretion withe It has been shown that ingestion of a chew
feces (Malik, 2003). The clinical signs of hairlsafire  containing psyllium husk reduced the severity of
vomiting, retching and/or coughing (Baetsal., 1999).  hairball symptoms in cats (Damhal., 2004). Psyllium
Occasionally, the aggregates of hair cause obg&iruct husk is a source of gel-forming, fermentable fibEre
of the intestines, which is associated with severéngestion of such type of fiber may increase the
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frequency and strength of intestinal motility, loielays
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treatment group by DJHS, who kept the treatmene cod

gastric emptying and leaves gastric motor activityclosed until statistical analysis of the data.

unchanged (Xuet al., 2005). Possibly, psyllium

All cats were fed on a complete dry food, which

promotes the binding of hair to food particles andwas supplied in 15 kg, blank packaging. The control

thereby increases the quantitative transfer ofrigasair

into the duodenum followed by enhanced passagévobra

through the intestine.

The Arbocel BWW40® preparation of cellulose (J.
Rettenmaier and S6hne GmbH + Co KG, Rosenbergamount of Arbocel

Germany) is a natural, highly purified product,niing

a completely insoluble fiber network. This cellides
based fiber is made by a special technique to aelae
very fine and defined particle structure. The skeda
fibrillation technique produces fibers with high
capillary effect and surface activity. We have show
earlier that a chew containing this cellulose prapian
has a beneficial influence on canine periodonts¢ase

diet was based on a standard commercial cat food
Special Petfoods BV, Veghel, The
Netherlands). To formulate the test diet, 4% ofdbm
component of the control diet was replaced by e
BWWA40®. The control diet
contained no added cellulose and had the following
calculated composition: crude protein, 28.5%; criade
12.0%; crude fiber, 1.8%; crude ash, 5.1%, moisture
10.0%. The calculated composition of the test dias

as follows: crude protein, 28.2%; crude fat, 12.0%;
crude fiber, 5.5%; crude ash, 5.0%, moisture, 10.0%
The foods were sent by courier to the cat ownene T
entire trial lasted six weeks. The first two wesksved

(Beynenet al., 2010). We now hypothesized that the as a baseline. During the second week, the cate wer

addition of fibrillated cellulose to cat food would
promote the transfer of gastric hair into the dumate

and then enhance its passage through the intestine.
dogs, the intake of cellulose delays gastric emgtyi
(Malageladaet al., 1980) and raises the intestinal

gradually transferred from their habitual diet toet
experimental diets. As from the third week, thetoain
or test food was fed for another four weeks.

Trial questionnaire; The trial questionnaire was in the

transit rate (Burrowst al., 1982), both observations form of a booklet, which also provided instructions
pointing at an analogy with the above-mentionedthe phooklet was sent to the cat owners togethen wit

psyllium. This study addresses the efficacy of Awdo
BWW40® in the treatment of feline hairball
symptoms. In a double-blind, placebo-controlledliri
privately owned cats were used and the clinicahsig

the food. The severity of hairball symptoms at base
and during the trial were assessed in differentsway
The baseline symptoms were quantified in the fofm o
severity score, whereas the symptoms during tlaé tri

were evaluated by the owners. For a period of fouyere measured as daily frequency.

weeks, the cats consumed a complete dry food withou

or with 4% (w/w) Arbocel BWW40®.
MATERIALSAND METHODS

Animals. Cats with clinical signs of hairballs were
recruited through the websites of breed associsiéom
newsletters of veterinarians. The (potential) pgrénts
were informed about the purpose and design ofrthk t
and had to sign a statement on informed consefty. Fi
eight cats were subjected to either the placebtestr
group. Twenty cats did not finish the trial becattsey
did not accept the control or test food or becanfse
poor feces consistency. One cat died during thad. tri
For 13 cats, the data were incomplete and couldeot
used. Thus, the data for 24 cats (12 control ante4P
cats) were suitable for analysis.

Experimental design: Recruitment of the cats,
maintaining contact with the cat owners, supplyofg
food, data collection and general coordinationheftrial
was done by JM who was blinded to treatment mgdalit
The eligible cats were allocated to either the gitacor
70

The baseline degree of the clinical signs of
hairballs was scored by the owners by signing asro
on a horizontal line. The line was without any pbitt
functioned as a scale in combination with the
description. The line had a length of 100 mm. The
owners scored the extent and/or severity of the
following signs: vomiting, retching and coughinghél
signs were scored on day 0 (start) and at the étitko
first week during which the habitual diet was
continued to be fed.

To aid in scoring the signs, the following
descriptions were givenDegree of vomiting. “Cats
vomit to get rid of the loose hairs that they sovail
during their daily activity of grooming. The loobairs
may aggregate in the stomach and form a solid mass
hairball. This ball has become elongated when veamnit
If a cat is vomiting, aggregated hair is botheram
has to be expelled. If your cat is vomiting, you rout
necessarily have to observe a hairball.” How ofteas
your cat vomit? The scale ran, from “Often” (exteem
left) to “Not” (extreme right).Degree of retching. “Cats
that retch often are bothered by hairballs as éscidise
when vomiting. However, it is possible that yout
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vomiting less often, but has to retch more freqyént Table 1: General characteristics of the cats

How often does your cat retch? The scale ran, frongharacteristic Control diet (n=12)  Test diet (62)
“Often” (extreme left) to “Not” (extreme rightDegree  yean b95 Yo (909%) o 48 5.050) oyt
of coughing. “Coughing occurs frequently in cats with Gender, female/male /3 7I5
hairball problems. There are diseases leading tte qu m‘;fcgrﬂ“ﬁg"srggjg‘z'r:?ég”g 27’f’(‘;'33_96) 342’525_100)
some coughing, like asthma. If your cat is cougl@ng  Mean retching score (range) 74 (33- 97) 94 (68-100)
stretching its neck at the same time, this ofteintpat a  Mean coughing score (range) 85 (58-100) 85 (17-100)
hairball.” How often does your cat cough? The scale
from “Often” (extreme left) to “Not” (extreme right 50 -

From the beginning of the second week until the 45 |
end of the trial, the cat owners recorded the nurbe 40 |
times that they observed vomiting, retching and/or ;s |
coughing on a daily basis. The frequency recordiag 30 |
done in predesigned columns in the booklet. Themew 25 [ Placebo diet
28 columns, the number being equivalent to the &ad 20 | W Cellulose diet
duration of the test period. Each column consisitd 15 |
three lines, in which the frequencies of vomiting, 10
retching and coughing were recorded. Prior to tia, t 5
the owners were asked to write down the calendiasda 0 ‘ .
on top of each column. v R C

Data analysis. After scoring by the owner of the Fig. 1: Hairball symptoms during the experimental

clinical signs in the bookl_et, the crosses on thed period for the cats fed either the placebo diet
were expressed as mm distance from the extreme left without (n = 12) or the test diet with cellulose
Thus, the extreme left was identical to 0 mm arel th (n = 12). The data are expressed as the

extreme right to 100 mm. The values are reported he
without unit. To calculate the baselines, the valte
day 0 and week 1 were averaged per variable per cat
The frequencies of vomiting, retching and coughing
during the test period were expressed as total ruib
events per treatment group per 28 days. To identif){

significant differences between the placebo and tes | the cats fed the diet with cellulose, the tatamber
r%u the frequency values of indi\E)iduaI cats Wereof clinical signs was markedly lower than in their
group, d y counterparts fed the control diet. The one-tailed P

subjected to the Wilcoxon Signed-Rank test. Orledai ., o< for the differences between the two groupgew
p<0.05 was preset as criterion of statistical figance. 0.027 for vomiting, 0.070 for retching and 0.486 fo

coughing. The cellulose diet had induced a steByi
significant lowering of the incidence of vomiting.

cumulative number of times of Vomiting (V),
Retching (R) or Coughing (C) for the two
whole groups of cats during the entire 28 days
experimental period

RESULTS

Table 1 shows that the distributions of age, body
weight and gender were similar for the placebo and
test group. The number of cats with short, medium o
long hair was also similar for the tgups. .
The control group consisted of one Oriental Shartha added cellglose lowers t_he fre_q_uency_ of hairball
one Norwegian Forest cat, one Ragdoll, two Birman ymptoms in_cats. The diet fort_njed with (_:ellulose
and 7 Maine Coons. The test group comprised thref?Wered the incidence of vomiting, retching and
European Shorthairs and 9 Birmans. The baselingoughing by 79, 91 and 70%, respectively, when
values for the mean scores of coughing Weré:omparedlwnh thg control dlgt._The c.ellull(.)se-wmtdjc
identical for the test and placebo group, but thedecrease in vomiting was statistically S|g_n|f|ca'ﬁhus,
scores for vomiting and retching were on averagdhe Arbocel BWW40® cellulose preparation may be an
lower for the control cats. effective functional, dietary ingredient in the

Figure 1 shows the total number of times thatmanagement of hairball symptoms in cats.
vomiting, retching and coughing were observed k& th The mechanism by which the ingestion of cellulose
owners. The data represent the cumulative number afepresses the clinical signs of hairballs in catsiat
clinical signs for the two groups, i.e., the tatalmber  known. In dogs, it has been shown that the feeding
of signs in all cats during the whdkst period. cellulose reduces gastric emptying (Malagelatal.,

71

DISCUSSION

This study shows that the feeding of a diet with
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1980) and enhances the intestinal transit ratégefstaa. once every five weeks. This study involved dietary
(Burrows et al., 1982). It could be suggested thattreatment of cats with existing hairball symptoms.
delayed gastric emptying leads to binding of singleHowever, it is likely that a diet with added cetisé
strands of hair to food particles so that more lmir also is effective in the prevention of hairballshigh
transferred into the duodenum and gastric hairtzals would be beneficial for cats with increased risk of
less easily formed. The cellulose-induced increiase hairball development.
transit rate of digesta may further promote theetian
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