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Abstract: The purpose of this study was to evaluate the therapeutic efficacy of a diet containing
Polyunsaturated Fatty Acids (n-3 PUFAs) supplemented with the Arctium lappa (AL) plant (Fito Progres®
ADULT Sensitive, Blaufelden Wiesenbach, Germany) on Camne Atopic Dermatitis (CAD). Twenty atopic dogs
were fed a specifically prepared diet for 90 days and were then returned to their usual diet for another 90 days.
A physiological and complete dermatological examination was conducted every 30 days. The examination of
the dogs’ skin included an assessment of the Canine Atopic Dermatitis Extent and Severity Index (CADEST)
and the Visual Analogue Scale (VAS) for pruritus based on owner-derived data. The results show a significant
reduction {(p<0.01) in the total CADESI score for the 1st 90 days of the trial (V90) compared to day 0 (VO;
selection visit) and the same trend is also evident during the following 90 days. Therefore, the positive effect
of the feed persisted for 90 days after the studied diet was suspended. Furthermore, the research shows a
highly sigmficant reduction (p<0.01) m pruritus during the period the dogs received the studied diet compared
to VO while the pruritus increased significantly in the second period of the trial (p<t0.05) compared to V9O. The
number of dogs with pruritus decreased after 90 days of feeding with the formulated diet while it increased after
the studied diet was suspended. The results of this study suggest that the studied diet could be a powerful tool

in the management of CAD.
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INTRODUCTION

Canine Atopic Dermatitis (CAD) 1s a chronic, pruritic
and mflammatory skin disease that occurs in 10-15%
of the canine population (Singh et af., 2009). CAD
therefore constitutes a serious medical problem in
veterinary medicine and has been reported to be one
of the most common cauwes of canine pruritus
(Saridomichelakis et al, 1999). The development and
severity of the disease are related to a set of interactions
among  genetic, 1mmunological,  environmental,
pharmacological and physiological factors as well as to
the functional state of skin barriers (Griffin and DeBoer,
2001).

In most cases, the clinical symptoms of CAD begin
with pruritus and erythema (Griffin and DeBoer, 2001).
There are often secondary infections that contribute to
the climical signs and chromic inflammation along with
self-ijury. CAD mainly affects young dogs (1-3 years)

and can at least initially have a seasonal trend but often
tends to become chromc over time. Some breeds
(Labrador Retriever, Boxer, German Shepherd, West
Highland White Terrier and Cocker Sparel) are more
predisposed to this type of problem (Griffin and DeBoer,
2001). Atopy 18 caused by an immunclogically mediated
reaction to allergens which in 80% of allergy-based
clinical diseases is mediated by IgE antibodies (Milgrom,
2002). Exposure to an antigen sets off an immune-
mediated cascade of mflammatory events that are
mediated by some substances such as cytokines and lipid
mediators (eicosanoids). Recent studies have shown that
a disorder in the metabolism of fatty acids in particular a
deficiency of the enzymes delta 5 and 6 desaturases
may also be considered as a predisposing cause or an
aggravating factor of CAD (Fuhrmann et al., 2006).
Clinical trials have been performed since 1980 to test the
efficacy of pharmacological mterventions for the
treatment of this disease and the severity of skin lesions
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and pruritus can be reduced with a combination of
anti-inflammatory treatments (McDonough et al., 2008,
Mueller e al., 2004 a, b, Olivry and Sousa, 2001; Paterson,
1994; Steffan er al., 2006). Anecdotal data suggest that
some atopic dogs have clinically improved during diet
trials (DeBoer and Griffin, 2001; Hillier and Griffin, 2001).
Recently, many articles have been published regarding
the nutritional treatment of CAD through, the use of
mutraceuticals and phytocomplexes alone or in
combinations (Bond and Lloyd, 1992; Logas and Kunkle,
1994; Paterson, 1995; Scott et al., 1992).

As far as the use of nutraceuticals 1s concerned,
some studies have demonstrated that oral n-3
Polyunsatured Fatty Acids (n-3 PUFAs) decrease
inflammation and pruritus in atopic dogs and feline
dermatosis (Scott ef al., 1992). Other studies have shown
that the use of fatty acids can reduce the amount of
glucocorticoids or act synergistically with antihistammes
(Paterson, 1995). The therapeutic effects of n-3 fatty acids
occur either through the action of the fatty acids
themselves or through their activated derivatives
(eicosanoids). As for phytotherapy, several studies have
been performed to screen plants for medicinal activities
and especially for skin problems (Mkrtclhian et al., 1998,
Suzuki et al., 2002). Arctinm lappa (Al), a plant member
of the Compositae family 1s used as a traditional medicine
in Brazil and throughout Asia and is known to have an
anti-inflammatory effect.

Arctiin - and  its Arctigenin,
Fructooligosaccharides and  Fructofuranan  are
biologically active components that are isolated from
parts of the AL plant (Kardosova ef al., 2003). Some
clinical studies have evaluated n-3 PUFAs dietary
supplementation for the treatment of CAD; other studies
show the phytotherapic effect of the AL contained in the
diet on skin problems however, to the researchers’
knowledge, there are no studies that describe the
effects of a combmation of n-3 PUFAs and AL on
the dietary management of CAD as an alternative to a
pharmacological treatment. The aim of this study was to
evaluate the efficacy of a diet rich in fish derived n-3
PUFAs, supplemented with AL (Fito Progres® ADULT
Sensitive, Blaufelden Wiesenbach, Germany) for the
dietary management of CAD.

metabolite

MATERIALS AND METHODS

This study was designed as a prospective controlled
study. All the visits and food administration were
performed with the owners’ consent and under good
clinical practices (ethical guidance published in No. 289 of
the national Gazzetta Ufficiale (GU), 10 December, 1996,
47-53).

Animals and inclusion criteria: Total of 20 privately
owned dogs (5 males and 15 females) aged between 1 and
10 years were selected for the study. All the dogs had
been suffering from CAD for at least 6 months they were
diagnosed according to the diagnostic criteria proposed
by Willemse (1986) and resulted positive to the
intradermal test. Complete anamnesis, physiological and
dermatological examinations were conducted. The initial
diagnostic investigation included the absence of skin
infections or parasitic mfestations, flea and tick control
and the absence of food hypersensitivity. The dogs had
not been treated with antihistamines, antibiotics,
antifungal or topical therapies and no other food or drug
had been admimstered m the 15 days preceding the trial
or during the study period.

The experimental trial lasted 180 days. The atopic
dogs were fed a diet rich in n-3 PUF As and supplemented
with Aretium lappa (Fito Progres® ADULT Sensitive,
Blaufelden Wiesenbach, Germany) for 90 days after which
the animals were returned to their usual diets for a further
period of 90 days. The dogs were evaluated on days 0
(V0, selection visit), 30 (V30), 60 (VE0), 90 (VI0), 120
(V120), 150 (V150) and 180(V180). The skin examination of
the dogs included the assessment of the Canine Atopic
Dermatitis Extent and Severity Index (CADESI-03)
(Olivry and Mueller, 2003) and the Visual Analogue Scale
(VAS) for pruritus on the basis of owner-derived data
(Singh et al., 2009). The number of dogs with or without
pruritus was also verified.

Statistics: A statistical analysis was performed m two
steps for all the CADEST lesions and for pruritus: the first
step was descriptive and the second one inferential.

The mean and standard deviation were estimated for
Smce, the
assumption of normality was not satisfied for all of the
visits, a non-parametric analysis was conducted The

each wvisit for the descriptive statistics.

Wilcoxon test was then applied to compare each visit with
the VO and to compare V120, V150, V180 with V90.

Finally, Cuzick’s non-parametric test for the trend
across ordered groups was calculated separately for the
period of treatment (i.e., V0, V30, V60 and V90) and for the
following period (1e., V120, V150 and V180).

RESULTS AND DISCUSSION

The nutritive composition and the as fed analytical
percentage values of the tested diet, the breed
distribution, the weight and sex of the dogs enrolled in the
study are shown in Table 1-3, respectively. Table 4 shows
the mean scores of the data on the individually tested
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lesions (erythema, lichenification, excoriation) and the
total assessment of the CADESI score during the
selection visit (V0) at 30 (V30), 60 (V60), 90 (V90) days
i which the dogs were fed the studied diet and after
30(V120), 60(V150)and 90 (V180) days from the returnto
the usual diet. A highly significant (p<0.01) reduction n
erythema can be shown m Table 4 for the 90 days of
administration of the studied diet, compared to V0. The
sigmficant reduction, compared to VO, remains in the
period when the dogs began to eat their usual diet (V120,
Pp<0.05; V150, p<0.01; V180 p<0.05). Moreover, researchers
have verified that the erythema values at V120, V150 and
V180 were not significantly different from V90 wlich

Table 1: Nutrient composition of the test diet the analitycal percentage
values are as fed

Nutrient cormposition Values
Protein (%6) 27.00
Fat (%) 17.00
Total n-6 PUFAs (%6) 1.68
Total n-3 PUFAs (%6) 0.40
Fibre (%) 2.50
Arctium lappa (%) 0.01
Moisture (%) 10.00
Ash (%) 6.00
Calcium (%) 0.90
Phosphorus (%0) 0.75
Vit. Akg™! (UD) 12000.00
Vit. D3 kg™ (UD) 1200.00
Vit. Ekg™! (mg) 250.00
Znkg™ (mg) 75.00
Cukg™! (mg) 10.00

Tngredients: cereal, fish and fish by-products, vegetable by-products, oils and
fats

Table 2: Breed distribution of the dogs enrolled in the study
Breeds

Boxer

Dalmata

Dogue de bordeaux
Labrador

Labrador retriever
Crossbreed

German shepherd

Sharpei

West highland white terrier
Total

Number

=R P R N R

[

Table 3: Weight and sexes of the dogs enrolled in the study (mean and
standard deviation)

Sex n Weight
Female 15 22.7+10.1 (range 5.5-35)
Male 5 36.1+16.3 (range 22-63)

confirms the prolonged efficacy of the studied diet. The
a continuous and Thighly
significant (p<0.01) reduction in the severity of the
symptoms for the period in which the studied diet was
administered, compared to V0. The significant reduction
in excoriation, compared to VO, remained in the period
when the dogs were fed their usual diets (V120, p<0.01;
V150, p<0.01; V180, p<0.01); also in this case, the values
at V 120, V150, V180 are not sigmficantly different from
V90. Lichemfication shows a significant reduction at V30
and V60 (p<0.05) and a lighly sigrificant reduction at V90
(p<0.01), compared to V0.

A signmificant reduction in lichenification (p<0.01) was
observed at V120 and at V150 (p<t0.05), compared to V0.
Furthermore, no significant differences were observed
between the V120, V180, V150 and the V90 data. This
suggests that the therapeutic efficacy of the diet in
reducing lichenification is prolonged and persists until
180 days. Finally, Table 4 shows the total CADESI score,
1t considers all the lesions and represents a summary of
the data. Table 4 shows a significant reduction in the total
CADESI (erythema, lichemfication and excoriation) value
at V30, V60 and V90 (p<0.01) compared to VO. This
reduction 1s also, evident during the following 90 days
(V120, V150, V180, p<0,01), compared to V0. Moreover, in
the latter period (V120, V150, V180), the values are not
significantly different from V90 and this shows that the
effect of the feed persists until 180 days from the
beginning of the study.

Figure 1 shows the VAS of the pruritus on a 1-10
scale m relation to its mtensity. The results show a lnghly
significant reduction in pruritus (p<0.01) during the period
the dogs were fed the studied diet V30, V60 and V90
compared to V0. The reduction of the pruritus during the
suspension period of the studied diet (V120, V150 and
V180) 1s not significant with respect to V0. A significant
increase in the pruritus values can be observed comparing
the V120, V150, V180 data with the V90 data. This
indicates a gradual return of the pruritus due to the return
to the usual diet. Figure 2 shows the number of animals
without (negative) or with (positive) pruritus. It can be
seen that all the atopic dogs except 1 had pruritus at VO
(19 positive and 1 negative), after 30 and 60 days, the
number of positive dogs decreased while the negative
dogs imcreased at 90 days, the number of positive

excoriation data shows

Table 4: Data on the individually tested erythema, lichenification and excoriation and the total CADEST scores (mean and standard deviation)

Lesions Vo V30 V60 Voo V120 V150 V180
Erythema 15.19+£12.38 9.19£12.28%* 8.43+12.51%* 9.38+15.57*% 11.72£13.14% 11.2£12.96%* 10.25£13.73%
Excoriation 2.86+5.670 0.66x1.830%* 0.38+1.070%* 0.34=0.970% 0.09=0.300%* 0.2+0.690** 0.50+£2.010%*
Lichenification 4.09+7.480 3.05£7.170% 1.8643.800% 1.05£2.750%* 0.71£2.300%* 1.2£2.780% 1.3043.060
Total CADESI 22.144+22.20 12.90+19.56%* 10.66+15.85%* 10.76+17.65%* 12.52+13 44+ 12.6413.27*%% 12.05+£14.45%*

#1730, V60, V90, V120, V130, V180 vs. VO (p<0.05); **V30, V60, V90, V120, V150, V180 vs. VO (p<0,01); V120, V 150, V180 vs. V90 (p<0.05); V120,

V150, V180 vs. V90 (p<0.01)
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Fig. 1: Changes (mean and standard deviation) m pruritus
m VAS (Visual Analogue Score) at VO (Selection
visit), V30, V60, V90 (tested diet from days 0-90),
V120, V150 and V180 (standard diet from
days 90-180) (n = 20); *V30, V60, V90,120, V150,
V180vs VO (p<0.05), **V30, V60, V90, V120, V150,
V180 vs. VO (p<0.01); ¥V120, V150, V180 vs. V90
(p=<0.05), ®V120, V150, V180 vs. V90 (p<0.01)

19

14

10 10

e et e e ek e ek

O IR NIRRT — I = NNIRO

I N T N N N I O Y |
==

Number of dogs

Vo V30 V60 Voo

V120 VIS0 V180

Presence of pruritus

Fig. 2: Changes in the number of dogs with or without
pruritus at VO (Selection visit) and at V30, V60, VOO
(tested diet from days 0-90), V120, V150 and V180
(standard diet from days 90-180) (n = 20)

and negative dogs was equal (10 negative and 10
positive). This means that the pruritus disappeared in 9
dogs after 90 days. Finally, the number of dogs with
pruritus mecreased at V180 (15 positive dogs and 5
negative dogs).

CAD is a common and complex inflammatory skin
disease (Olivry and Mueller, 2003). The results obtained
indicate that the studied diet (Fite Progres® ADULT
Sensitive, Blaufelden Wiesenbach, Germany) was
effective n significantly reducing the typical lesions of
CAD and the positive effect of the feed persisted for
90 days after the studied diet was suspended.

This reduction is due to the effect of the high content
of fishderived n-3 PUFAs and the AL supplementation
of the studied diet. Some studies explain the action
mechamsm of PUFAs and AL against CAD; both these
substances act on the modulation of the mflammation and
immune processes that are characteristic of CAD
(Ring ef al., 2001). The pathogenesis of CAD 1s complex
and allergies can play an important role in the
development of this skin disease (Blank and Rivera, 2004;
Knipping et al., 2008; Pearlman, 1999). Over the last two
decades, many studies have investigated the role of the
metabolism of PUFAs in the pathogenesis of inflammatory
and atopic diseases. Both epidemiologic studies and
intervention trials have shown preventive and therapeutic
effects of dietary PUFAs in particular omega-3 derived
from fish, on the development of CAD (Kitz et af., 2006).
Long cham n-3 PUFAs give rise to anti-inflammatory
eicosanolds and inhibit the pro-inflammatory eicosanoids
derived from arachidonic acid and consequently have
positive effects in allergic inflammation (Kitz et al., 2006).
Besides being precursors of anti-inflammatory mediators,
n-3 PUFAs also directly influence immune interactions;
they in fact play a crucial role in the immune system
(Stehle et al., 2007). In a recent study, it has been shown
that n-3 PUFAs inhibit T-cell proliferation in dogs and
have a direct influence on T-helper cell differentiation
(Hwang, 2000). In addition, n-3 PUFAs can influence the
immune system by acting as second messengers,
regulators of signal transducing molecules or
transcription factors (Endres et @f., 1993). N-3 fatty acids
have been reported to suppress mterleukin-2 production
and mononuclear cell proliferation and the decreased
production of IL-1 and TNF-alpha 15 accompanied by an
increase in Ficosapentaenoic Acid (EPA) in the membrane
phospholipids of the mononuclear membrane. Another
action mechanism of PUFAs towards CAD is an increase
in the epidermal barrier function. Abnormalities of the
skin and percutaneous
penetration of allergens in dogs with atopic dermatitis
have been demonstrated (Campbell and Do, 1992;
Marsella et al, 2006). Increased concentrations of n-3
fatty acids i the diet may change the cutaneous fatty
acids profile, improve the epidermal barrier function of

stratum comeum of the

atopic dogs and improve the clinical signs of CAD
(Campbell and Dorn, 1992). For these reasons, the diets
recommended for dogs with atopic dermatitis usually have
a higher content of PUFAs derived from fish. The
discovery of some phytocomplexes that can be used for
the treatment of allergic disease opens the way to
important perspectives in human and animal health. The
action of Arctium lappa 1s due to the properties of the
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active components present in its immune phytocomplex
(Actiin and Actigenin). Knipping et al. (2008) have been
studied the in vitro and in vivo anti-allergic effects of
Arctium lappa and have indicated that 1t 1s very
promising for use in anti-allergic treatments. These
studies show that the AT, extract significantly in vitro
reduced the degranulation and biosynthesis of
cysleukotrienes in Peripheral Blood Monenuclear Cells
(PBMCs) and that the in vivo active AL, component was
able to inhibit an acute skin response due to allergens in
mice.

Lin et al. (1996) demonstrated that the crude root
extract of AL has anti-inflammatory effects as it inhibits
carrageenan-induced rat paw cedema. This might be due
to its free radical-scavenging activity. Iwakami et al.
(1992) found that the aqueous extract of AL had an
inhibitory effect on the binding of the platelet-activating
factor, a compound released from activated basophils,
that causes platelet aggregation which 1s relevant for
mflammatory processes such as those observed in
allergies. The results of this prospective study show a
significant decrease of the clinical signs of CAD in dogs
under this diet trial cormrelable to efficacy of AL.
Zhao et al. (2009) have mvestigated the anti-inflammatory
mechanism of the Arctigenin contained in Al in this
study it was demonstrated that arctigenin suppressed
Lipopoly-Saccharide (LPS)-stimulated Nitrie Oxide (NO)
production and pro-inflammatory cytokine secretion
including TNF-alpha and I1.-6 in a dose-dependent
manner. Arctigenin also greatly inhibited the expression
of INOS and iNOS enzymatic activity. These results
indicate that a potent inhubition on NO, TNF-alpha and
IL.-6 might be responsible for the anti-inflammatory
mechamsm of Arctigemin may induce the decrease of the
skin lesions in CAD. What has been described shows that
the effects of n-3 PUFA and AL are based on the anti-
inflammatory and immune actions of these substances.

CONCLUSION

In this study, AD is proving to be one of the most
complex diseases and correcting one abnormality at a time
may lead to only partial success. It i1s possible that a
combination of early modulation of the immune system
with an early intervention to improve the barrier function
of the skin may lead to the most rewarding results
(Marsella and Girolomom, 2009). The International Task
Force for Camne AD currently recommends a multifaceted
approach to treat dogs with AD (Olivry et al., 2010). Tt
would be interesting to perform haematological control in
dogs under diet trial to asses the anti-inflammatory effects
(INOS, TNF-alpha, etc.) in future trials. This prospective

study shows that a combination of fish derived n-3
PUFAs and Arctium lappa extract, contained in this diet
could be used effectively as a nutritional adjuvant in the
therapy of CAD.
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