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Background – Canine atopic dermatitis (CAD) is a chronic dermatological disease partly due to dysregulation of

the immune system. Inappropriate activation of CD4+ lymphocytes could favour and promote the allergic

response. An inadequate activation system of regulatory T cells (Tregs) is suspected to be a key immunological

feature of the allergic response in atopic dogs.

Hypothesis/Objectives – To evaluate the difference in the CD4/CD8 lymphocyte ratio and the percentage of

Tregs in healthy dogs, in a breed predisposed to CAD, and in dogs affected by CAD before and during therapy

with ciclosporin (CsA). Additionally to assess the improvement in pruritus and skin lesions during therapy with

CsA, and to compare this with CD4/CD8/Treg values.

Animals – Ten atopic dogs of different breed, sex and age, ten healthy dogs and ten English bulldogs were

included.

Methods – Peripheral blood from all dogs was tested using flow cytometry to assess the CD4/CD8 ratio and per-

centage of Tregs. For atopic dogs, sampling was repeated after 30 and 90 days of therapy with CsA.

Results – The CD4/CD8 ratio was not significantly different between the three groups. The Treg percentage

was higher, but not statistically significant, in atopic dogs compared with controls. Therapy with CsA led to clini-

cal improvement; it was not associated with statistically significant differences in haematological variables.

Conclusion and clinical importance – This study suggests that Tregs may be involved in the pathogenesis of

CAD and that ciclosporin therapy does not affect the circulating lymphocyte subpopulations

Introduction

Regulatory T cells (Tregs) are a lymphocyte subpopulation

with immune modulator and anti-inflammatory activity

identified in both humans and dogs.1 In dogs they are

characterized by the CD4+ CD25high FOXP3+ pheno-

type.1 Tregs play an important role in the regulation of

peripheral tolerance. Abnormalities of T regulatory (Treg)

cell numbers or function have been implicated in several

autoimmune and allergic diseases.1

Flow cytometry is a technique that allows the identifi-

cation and quantification of different lymphocyte popula-

tions in a cellular suspension through the use of

monoclonal antibodies.2 This technique has been used to

evaluate the number of Tregs compared with the total

lymphocyte population, and with the CD4/CD8 (T helper

to cytotoxic T lymphocyte) ratio.3,4 Alterations in the CD4/

CD8 ratio can indicate an abnormal specific immune

response.4 Previous studies have demonstrated an

increase in the CD4/CD8 ratio and a decrease of CD8+ cir-

culating T cells in the blood of atopic humans.5 A reduced

ratio has also been reported in the lesional skin of atopic

dogs.6 To the best of the authors’ knowledge, no studies

have been performed on blood of atopic dogs. It could be

speculated that atopic dogs may have an increased CD4/

CD8 ratio and an alteration in the relative numbers of

Tregs.

Canine atopic dermatitis (CAD) requires long-term man-

agement.7,8 Allergen specific immunotherapy (ASIT) can

assist with treatment but is not always effective.7 Medi-

cal therapy to control the clinical signs of pruritus associ-

ated with CAD is often indicated.8 Ciclosporin (CsA) is an

effective drug for the symptomatic therapy of CAD and is

widely used.7,8 CsA has selective immune modulatory

actions that reduce the proliferation of cytotoxic T lym-

phocytes, modulate production of antibodies from T-

helper dependent B lymphocytes, and inhibit the activa-

tion of mononuclear phagocytes and of T-helper lympho-

cytes.7

Studies of the influence of CsA therapy on the CD4/

CD8 ratio and percentage of Tregs in human patients

affected by atopic dermatitis have shown contrasting

results.9–11 One study reported a decrease in the Treg

percentage during CsA therapy,9 whereas others report

Accepted 11 October 2015

Sources of Funding: This study was supported by a grant from

SIDEV (Societ�a Italiana di Dermatologia Veterinaria).

Conflict of Interest: None declared.

© 2015 ESVD and ACVD, Veterinary Dermatology, 27, 17–e5. 17

Vet Dermatol 2016; 27: 17–e5 DOI: 10.1111/vde.12277



an increase in this population.10,11 It is important to note

that activated CD4+ non-Treg cells can express FOXP3

transiently and therefore these data must be interpreted

with caution.6

An in vitro study performed on canine blood cells

showed a reduction in CD25 positivity in cells grown with

CsA in comparison to a control group. However, CD25

expression alone is not unique to the Treg population; this

receptor is also expressed in other classes of lympho-

cytes after activation.12 In dogs affected by keratocon-

junctivitis sicca treated with a topical solution of 2% CsA,

the number of circulating CD8 lymphocytes was lower on

day 30 resulting in an inversion of the CD4/CD8 ratio at

the end of the treatment.13 With respect to CAD, a prelim-

inary study on the effects of CsA treatment on CD4/CD8

ratio in atopic dogs failed to show a statistically significant

difference, but the small number of subjects included

(eight dogs) may have influenced the outcome.14

We hypothesized that CsA therapy may normalize the

CD4/CD8 ratio and Treg percentage in atopic dogs. The

objectives of this study were: (i) to evaluate the CD4/CD8

ratio and the percentage of Treg in healthy dogs, in Eng-

lish bulldogs predisposed to CAD, and in dogs affected by

atopic dermatitis before and during treatment with CsA,

using flow cytometry; (ii) to compare pruritus and skin

lesion improvement [as measured by visual analog scale

(VAS)15 and CAD lesion index (CADLI),16 respectively]

during therapy with CsA and the fluctuations of CD4/CD8/

Treg values during treatment; and (iii) to evaluate whether

the Treg percentage could be used to monitor immuno-

logical response in atopic dogs undergoing CsA therapy.

Materials and methods

This study was designed as a prospective open controlled study.

Sampling was performed with the owners’ consent and according to

good clinical practice (see web link).

Animals and inclusion criteria

Atopic dogs (Group A)
Ten dogs (Table 1), at least 18 months of age, with a history of at

least 1 year duration of chronic, nonseasonal atopic dermatitis (AD)

were selected. Dogs were included if they fulfilled the following

inclusion criteria: a clinical diagnosis of nonseasonal AD according to

selected criteria8 and exclusion of other allergic dermatoses based

on absence of response to treatment for flea infestation (at least

8 weeks) and to an elimination diet with novel or hydrolyzed protein

(at least 6 weeks); a CADLI score of at least 23 (corresponding to

moderate AD);16 absence of active bacterial or yeast infections; and

written informed consent by the owner. If indicated, based on clinical

and cytological evidence of a microbial infection, antimicrobial treat-

ment was administered prior to inclusion in the study (Table 2). Drug

withdrawal periods before inclusion were as follows: all systemic

and topical immune modulating or immunosuppressive drugs

6 months; antihistamines 14 days. Allergen specific immunotherapy

was permitted if used for >12 months, the dose remained

unchanged for 6 months, the clinical signs were stable and the regi-

men was maintained during the trial; essential fatty acids and topical

therapies were permitted if in use for >8 weeks, the clinical signs

were stable and the dosing regimen was maintained during the trial.

Pregnant and lactating animals, or with any concurrent disease, as

well as those with concomitant adverse food reaction or flea bite

hypersensitivity were excluded from the study.

Control groups
Ten healthy English bulldogs, (Group B) and ten healthy dogs (Group

C), without history and/or clinical signs related to CAD were selected

as the control population (Table 1). The English bulldog was selected

as a breed strongly predisposed to developing atopic dermatitis.16

During the study all dogs (groups A, B and C) underwent regular

ecto- and endoparasite prevention and were fed a complete diet.

Experimental design
Dogs in Group A received ciclosporin (Atoplus�, Novartis Animal

Health spa; Origgio (VA), Italy), 5 mg/kg once daily for 90 days. The

recommendation was to give the capsule with a meal for the first

2 weeks to minimize any gastrointestinal adverse reaction, then

administer the capsules 2 h before or after food as suggested by the

manufacturer.

Clinical assessments were performed on days 0, 30 and 90 by the

same investigator to minimize interobserver variability. Clinical

lesions were scored using the CADLI;16 pruritus was assessed using

a visual analog scale (VAS).15 Briefly, owners were asked to mark the

scale with a short horizontal line according to their perception of their

dog’s pruritus over the preceding 24 h. The pruritus score was the

distance in millimetres from the bottom edge of the scale to their

mark.15

Dogs were withdrawn if they required treatment with a prohibited

medication (Group A), if they experienced unacceptable discomfort

or when there was poor compliance. Owners of dogs with transient

adverse effects (e.g. gastro-enteric problems) were encouraged to

continue with dosaging for a further 5 days; if the signs persisted,

the dog was excluded from the study. Owners could withdraw their

animals at any stage.

A peripheral blood sample was collected for haematology from all

dogs on Day 0 (Group A, B and C). Additional samples were collected

on daya 30 and 90 from the atopic dogs (Group A). All samples were

delivered to the laboratory and analysed within 24 h. For each sample

a complete blood count via an automated analyser (Sysmex XT-

2000iV, Sysmex; Kobe, Japan) was performed and the leucocyte dif-

ferential was validated manually with a blood smear stained with

May-Grunwald Giemsa.

A multicolour flow cytometric staining was performed as previ-

ously described including antibodies reacting with canine CD45,

CD5, CD4, CD8 and CD21.17 All samples were acquired with a BD

Table 1. Summary of case details for each study group

Breed

Age

(yr) Gender

Group A (n = 10) German shepherd dog 6 M

German shepherd dog 4 M

West Highland white terrier 3 M

Mixed breed 5 F

German shepherd dog 5 M

Mixed breed 4 F

Labrador retriever 3 F

American Staffordshire

bull terrier

3 F

Pinscher 2 F

Beagle 4 M

Group B (n = 10) English bulldog 0–5 5 M and 5 F

Group C (n = 10) Pointer 5 M

English setter 4 M

German shepherd dog 4 M

German shepherd dog 3 M

Labrador retriever mix breed 5 M

Pit-bull mix breed 5 F

Pit-bull mix breed 3 F

Beagle mix breed 5 F

Shih tzu mix breed 5 F

Shih tzu mix breed 4 F

M, male; F, female.

© 2015 ESVD and ACVD, Veterinary Dermatology, 27, 17–e5.18

Beccati et al.



FACScalibur (Beckton Dickinson; San Jose, CA, USA) and analysed

via specific software (CellQuest, Beckton Dickinson); 30,000 events

were acquired for each sample. For analysis cells were gated in a

morphological scattergram to exclude platelets and debris. At first an

8% ammonium chloride solution was used to lyse the erythrocytes

in the samples. Thereafter, cells were resuspended in RPMI 164

medium containing 5% fetal bovine serum and 0.2% sodium azide.

Cell suspensions (50 lL), adjusted at 5 9 105 cells per tube, were

incubated for 20 min at 4°C with one of the following combinations

of antibodies: CD5-fitc/CD21-pe/CD45-apc or CD4-fitc/CD8-pe/CD45-

apc. Finally, cells were washed twice and resuspended in phosphate-

buffered saline (PBS) for the final acquisition. For each sample, the

percentage of lymphoid CD4+ and CD8+ cells out of total CD45+ cells

was recorded, and the CD4/CD8 ratio was calculated.

Staining for Treg cells was performed with an adaptation of a pro-

cedure using antibodies reacting with canine CD4, CD25 and

FOXP3.1 Briefly, peripheral blood samples were incubated at 4°C
with CD4-fitc and CD25-pe antibodies. After 20 min cells were

washed and incubated for 10 min in a 1 : 4 v/v fixation/permeabiliza-

tion solution (FOXP3/transcription factor staining buffer set, eBio-

science; Hatfield, UK) at room temperature. Then, after two

washings, cells were incubated with FOXP3-pe-cy5 antibody for

30 min at 4°C in the dark. After incubation, cells were washed twice

and resuspended in PBS for the final acquisition. The percentage of

Treg was calculated using a two-step procedure: first the percentage

of CD4+ CD25+ cells in the lymphocyte gate was recorded (which

included both Tregs and activated T-helper cells); then, the number

of FOXP3+ cells within the population of CD4+ CD25+ lymphocytes

was recorded (which included only Tregs).

Statistical analyses
Statistical evaluation was performed with a statistical software SPSS

(v19, SPSS Inc.; Chicago, IL, USA). Once the normal distribution of

data was evaluated via a Shapiro–Wilk test, the Kruskal–Wallis test

was used to compare variables among the three groups. The Fried-

man test and Wilcoxon signed rank test were performed to compare

VAS, CADLI and haematological variables at days 0, 30 and 90 among

Group A dogs. Significance was set at P ≤ 0.05.

Results

Thirty dogs entered the study. No dogs were withdrawn

at any time point (Tables 1 and 2). Both pruritus and clini-

cal lesion scores significantly improved in Group A dogs

receiving CsA therapy at all time points (Table 3). The Treg

percentage decreased in Group A during CsA therapy

between days 0 and 90; this was not statistically signifi-

cant. No significant differences were noted in the CD4+/

CD8+ ratio between any group or time period (Table 4).

Discussion

The present study investigated the CD4/CD8 ratio and

Treg percentages in dogs affected by CAD, and com-

pared this with healthy dogs and English bulldogs (a CAD

predisposed breed), and the influence of CsA therapy on

these parameters. We found that the circulating CD4/

CD8 ratio was not statistically different between the dif-

ferent groups. Despite a previous study in humans

demonstrating an increase in the CD4/CD8 ratio in the

skin, as well as a decrease of CD8+ circulating T cells and

resultant increase of the CD4/CD8 ratio,5 the results of

this study were not entirely unexpected. Previous studies

in cats have demonstrated an alteration in the normal

cutaneous lymphocytic populations in allergic cases but a

normal CD4/CD8 ratio in peripheral blood.18 It is specu-

lated that the circulating and cutaneous subpopulations

may have a different role in the pathogenesis of AD.

Table 2. Antimicrobials used in dogs in Group A, prior to study entry*

Malassezia dermatitis Pyoderma Bacterial overgrowth Preventive antiparasitic drugs

Itraconazole p.o.

5 mg/kg once daily

Cefalexin p.o.

30 mg/kg twice daily

Salicylic acid 2% shampoo

weekly

Moxidectin spot on

monthly†

Miconazole 2% solution

weekly

Cefovecin s.c.

8 mg/kg once every 15 days

Chlorhexidine 3% shampoo

weekly

Selamectin spot on

monthly†

Chlorhexidine 0.05% solution weekly Clindamycin

11 mg/kg twice daily

Chloroxylenol 2% shampoo

weekly

Fipronil+S methoprene

monthly†

p.o., per os; s.c., subcutaneous

*Based on clinical and cytological evidence of a microbial infection, 30 days of antimicrobial treatment were administered before inclusion in the

study.

†Given at the manufacturer’s recommended dose rate.

Table 3. Pruritus visual analog score (VAS)15 and canine atopic der-

matitis lesion index (CADLI)16 values from dogs in Group A during

treatment with ciclosporin

Mean � standard deviation Median Range

VAS Day 0 7.2 � 2*,† 8 4–9
VAS Day 30 4.3 � 1.4*,‡ 4 2–7
VAS Day 90 2.2 � 2†,‡ 2 0–5
CADLI Day 0 96.9 � 32.6§,¶ 90 67–150
CADLI Day 30 60.0 � 33.1¶,** 60 10–100
CADLI Day 90 42.6 � 21.5§,** 40 15–75

*P = 0.003, †P = 0.003, ‡P = 0.005, §P = 0.002, ¶P = 0.003,

**P = 0.005. Each symbol signifies a statistically significant

difference between VAS or CADLI for each time point.

Table 4. T helper to cytotoxic T lymphocyte (CD4/CD8) ratio and regulatory T cell (Treg) percentages in dogs with atopic dermatitis (AD) undergoing

treatment with ciclosporin (Group A), dogs predisposed to ADwithout disease (Group B) and control dogs (Group C)

CD4/CD8 ratio

Mean � standard deviation (median; range)

Treg (%)

Mean � standard deviation (median; range)

Group A Day 0 1.98 � 0.52 (2.02; 1.09–2.67) 48.35 � 14.30 (48.22; 40.67–68.76)
Day 30 2.57 � 1.96 (1.90; 0.85–6.12) 30.61 � 14.07 (35.56; 12.03–47.05)
Day 90 2.26 � 1.39 (1.99; 0.98–4.90) 32.74 � 19.47 (22.64; 11.00–64.6)
Group B 2.19 � 0.80 (2.25; 0.99–3.31) 35.22 � 6.35 (35.31; 22.10–43.98)
Group C 2.16 � 1.47 (1.52; 0.89–5.53) 33.15 � 8.95 (32.3; 20.38–51.79)

No statistically significant differences were found between any group or time point.
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This study also found that the percentage of Tregs was

higher in atopic dogs compared with all nonaffected dogs,

a result that was not statistically significant. This con-

trasts with a previous finding that the percentage of Tregs

(defined as CD4+ FOXP3+ lymphocytes) in the blood of

dogs with CAD was not different from that of healthy

dogs, but was significantly increased following a year of

ASIT.19 However, studies in humans have shown that

patients with AD have significantly increased numbers of

peripheral blood Tregs20 and that the increase in Treg per-

centage positively correlated with the patients’ clinical

scoring.21

The Treg percentage appeared to decrease during CsA

treatment in atopic dogs in this study, but this difference

was not statistically significant. The only comparable

canine study detected a reduction in CD25 positivity in

blood cells grown in vitro with CsA, although this study

may not have specifically identified Tregs.12 The influence

of CsA therapy on Tregs in human patients affected by

AD has been evaluated in many studies with conflicting

results.9–11 We conclude that evaluating Tregs is probably

not a useful tool to monitor the immunological response

in atopic dogs undergoing CsA therapy. Furthermore, we

conclude that there were no statistically significant differ-

ences in the lymphocytic subpopulations in atopic dogs

after 90 days of CsA therapy. Based on these results,

CsA does not appear to affect circulating lymphocyte sub-

populations in treated dogs, in spite of an improvement in

clinical condition.

The main limitations of this study were the small num-

ber of dogs enrolled (which may have influenced correct

evaluation of lymphocytic subpopulations and their role in

CAD) and that patients were at different stages of the dis-

ease and therefore a different duration of immunotherapy

may have had differences in lymphocytic subpopulations.

Furthermore, the atopic and control populations were

only partially age and sex matched.

Further studies utilizing larger numbers of dogs are indi-

cated to further elucidate the role of circulating lympho-

cyte subpopulations in dogs with CAD.
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Supporting Information

Additional Supporting Information may be found in the

online version of this article.

Figure S1. Box-plots showing pruritus VAS15 values in 10

dogs with atopic dermatitis at inclusion (Day 0) and after

30 and 90 days of ciclosporin treatment. The line within

the box represents the median of the recorded values;

the top and the bottom of the box represent the 3rd and

1st quartiles, respectively; the ends of the whiskers repre-

sent the maximum and the minimum values, respec-

tively. • = outlier.
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Figure S2. Box-plots showing CADLI16 values in 10 dogs

with atopic dermatitis at inclusion (Day 0) and after 30

and 90 days of ciclosporin treatment. The line within the

box represents the median of the recorded values; the

top and the bottom of the box represent the 3rd and 1st

quartile, respectively; the ends of the whiskers represent

the maximum and the minimum values, respectively.

Figure S3. Box-plots showing CD4/CD8 ratio in 10 dogs

with atopic dermatitis (Group A), 10 dogs from a predis-

posed breed (Group B) and 10 healthy dogs (Group C).

The line within the box represents the median of the

recorded values; the top and the bottom of the box repre-

sent the 3rd and 1st quartile, respectively; the ends of the

whiskers represent the maximum and the minimum val-

ues, respectively. • = outlier.

Figure S4. Box-plots showing Treg percentage in 10

dogs with atopic dermatitis at inclusion (Day 0) and after

30 and 90 days of ciclosporin treatment. The line within

the box represents the median of the recorded values;

the top and the bottom of the box represent the 3rd and

1st quartile, respectively; the ends of the whiskers repre-

sent the maximum and the minimum values, respec-

tively.

R�esum�e

Contexte – La dermatite atopique canine (CAD) est une maladie dermatologique chronique li�ee en partie �a

une dysr�egulation du syst�eme immunitaire. L’activation inappropri�ee de lymphocytes CD4+ pourrait favori-

ser et promouvoir la r�eponse allergique. Un syst�eme d’activation inad�equat des cellules T r�egulatrices

(Tregs) est suspect�e d’être une donn�ee immunologique cl�e de la r�eponse allergique des chiens atopiques.

Hypoth�eses/Objectifs – D�eterminer la diff�erence du ratio des lymphocytes CD4/CD8 et le pourcentage

de Tregs chez les chiens sains dans une race pr�edispos�ee �a la CAD et chez les chiens atteints de CAD

avant et pendant un traitement �a la ciclosporine (CsA). En outre, d�eterminer l’am�elioration du prurit et des

l�esions cutan�ees au cours du traitement avec CsA et comparer avec les valeurs de CD4/CD8/Tregs.

Sujets – Dix chiens atopiques de diff�erentes races, genre et âge, dix chiens sains et dix bouledogues

anglais ont �et�e inclus.

M�ethodes – Du sang p�eriph�erique de tous les chiens a �et�e test�e par cytom�etrie de flux pour d�eterminer le

ratio CD4/CD8 et le pourcentage de Tregs. Pour les chiens atopiques, des �echantillons ont �et�e r�ep�et�es

apr�es 30 et 90 jours de traitement par la CsA.

R�esultats – Le ratio CD4/CD8 n’�etait pas significativement diff�erent entre les trois groupes. Le pourcen-

tage de Treg �etait plus �elev�e, mais pas statistiquement significatif, chez les chiens atopiques compar�es

aux contrôles. Le traitement �a la CsA a men�e �a une am�elioration clinique; il n’�etait pas associ�e �a des

diff�erences statistiquement significatives des donn�ees h�ematologiques.

Conclusion et importance clinique – Cette �etude sugg�ere que les Tregs peuvent être impliqu�ees dans la

pathog�enie de la CAD et que la ciclosporine n’affecte pas la sous population de lymphocytes circulants.

Resumen

Introducci�on – la dermatitis at�opica canina (CAD) es una enfermedad cr�onica dermatol�ogica parcialmente

debida a la disregulaci�on del sistema inmunitario. Una activaci�on inapropiada de los linfocitos CD4+ podr�ıa

favorecer y promover la respuesta al�ergica. Se sospecha que una inadecuada activaci�on de los linfocitos T

reguladores (Tregs) es una caracter�ıstica inmunol�ogica clave en la respuesta inmunol�ogica de perros at�opi-

cos.

Hip�otesis/Objetivos – evaluar la diferencia en el cociente de linfocitos CD4/CD8 y el porcentaje de linfoci-

tos Tregs en perros sanos de una raza predispuesta a presentar CAD, y en perros afectados por CAD antes

y durante la terapia con ciclosporina (CsA). Adem�as se evalu�o la mejora del prurito y las lesiones de la piel

durante la terapia con ciclosporina, y se compar�o con los valores de CD4/CD8/Tregs.

Animales – 10 perros at�opicos diferentes razas, sexo y edad, diez perros sanos, y 10 perros de raza bulldog

inglesa se incluyeron el estudio.

M�etodos – en sangre perif�erica de todos los perros se evalu�o el cociente de linfocitos CD4/CD8 y el por-

centaje de linfocitos Tregs mediante citometr�ıa de flujo. Para los perros at�opicos, el muestreo se repiti�o

tras 30 y 90 d�ıas de la terapia con ciclosporina.

Resultados – el cociente CD4/CD8 no fue significativamente diferente entre los tres grupos. El porcentaje

de linfocitos Tregs fue mayor, pero no con diferencias estad�ısticamente significativas, en perros at�opicos

comparados con los controles. La terapia con ciclosporina produjo una mejora cl�ınica, pero no estaba aso-

ciado con diferencias estad�ısticamente significativas en las variables hematol�ogicas.

Conclusi�on e importancia cl�ınica – Este estudio sugiere que los linfocitos Tregs pueden estar implicados

en la patog�enesis de la CAD y que la terapia con ciclosporina no afecta las subpoblaciones circulatorias de

linfocitos.

Zusammenfassung

Hintergrund – Die atopische Dermatitis des Hundes (CAD) ist eine chronische Hauterkrankung, die teil-

weise auf eine Dysregulation des Immunsystems zur€uckzuf€uhren ist. Eine unangemessene Aktivierung

von CD4+ Lymphozyten k€onnte eine allergische Immunantwort favorisieren und vorantreiben. Ein mangel-
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haftes Aktivierungssystem von regulatorischen T Zellen (Tregs) wird verd€achtigt, eine immunologische

Schl€usselrolle bei allen allergischen Reaktionen atopischer Hunde zu spielen.

Hypothese/Ziele – Eine Erhebung der Unterschiede zwischen dem Verh€altnis der CD4/CD8 Lymphozyten

und dem Prozentsatz der Tregs gesunder Hunde, bei einer Rasse, die zu CAD pr€adisponiert ist, und bei

Hunden mit CAD vor und w€ahrend der Behandlung mit Ciclosporin (CsA). Zus€atzlich sollte die Verbesse-

rung des Juckreizes und der Hautver€anderungen w€ahrend der Therapie mit CsA erhoben werden und diese

mit CD4/CD8/Tregs Werten verglichen werden.

Tiere – Zehn atopische Hunde unterschiedlicher Rasse, Geschlecht und Alter, zehn gesunde Hunde und

zehn englische Bulldoggen wurden inkludiert.

Methoden – Peripheres Blut wurde von allen Hunden mittels Flowzytometrie getestet um das Verh€altnis

CD4/CD8 und den Prozentsatz der Tregs zu erheben. Bei den atopischen Hunden wurden die Proben am

Tag 30 und 90 der Therapie mit CsA wiederholt.

Ergebnisse – Das Verh€altnis der CD4/CD8 Zellen war zwischen den drei Gruppen nicht signifikant ver-

schieden. Der Prozentsatz der Tregs war bei den atopischen Hunden im Vergleich zu den Kontrollhunden

h€oher, wobei der Unterschied aber nicht statistisch signifikant war. Die Behandlung mit CsA f€uhrte zu einer

klinischen Verbesserung; es konnte aber nicht mit statistisch signifikanten Unterschieden bei den h€amato-

logischen Parametern in Verbindung gebracht werden.

Schlussfolgerungen und klinische Bedeutung – Die Ergebnisse dieser Studie deuten darauf hin, dass

Tregs in der Pathogenese der CAD eine Rolle spielen und dass eine Behandlung mit Ciclosporin die zirkulie-

renden Unterpopulationen der Lymphozyten nicht beeinflusst.

要約

背景 – イヌアトピー性皮膚炎(CAD)は免疫システムの調節異常による慢性皮膚疾患である。CD4+リンパ球の不適切

な活性がアレルギー反応を起こしやすく、あるいは助長する可能性がある。制御性T細胞(Tregs)の不十分な活性シス
テムは、アトピー犬におけるアレルギー反応の免疫学的な特徴の鍵となることが推測される。
仮説/目的 – 健康なイヌ、CADの好発犬種、およびCADに罹患したイヌのシクロスポリン(CsA)を用いた治療前と治療

中における、CD4/CD8リンパ球比とTregsの割合の違いを評価することである。さらに、CsAを用いた治療中のそう痒
および皮膚病変の改善に関して評価することならびにその際のCD4/CD8/Treg値を比較することである。
供与動物 – の犬種、性別、年齢の異なる10頭のアトピー犬、10頭の健康なイヌ、10頭のイングリッシュブルドッグを
組み入れた。
方法 – CD4/CD8比とTregsの割合の評価のために、すべてのイヌの末梢血からフローサイトメトリーを用いて検査した。
アトピー犬に関しては、採血はCsAを用いた治療開始後30日と90日目に繰り返し実施した。
結果 – 3つの群の間でCD4/CD8比に有意差はなかった。Tregsの割合はコントロールと比較し、アトピー犬で高かっ
たが、統計学的に有意ではなかった。CsAを用いた治療は臨床的な改善をもたらしたが、血液学的な変数において統

計学的な有意差とは関連がなかった。
結論および臨床的な重要性 – この研究はTregsがCADの病因に関与している可能性およびシクロスポリン療法は循環

中リンパ球の亜集団には影響しないことを示唆している。

摘要

背景 – 犬异位性皮炎(CAD)是一种慢性的皮肤疾病,部分是由于免疫系统的调节异常引起的。CD4+淋巴细胞

不适当的激活作用可能有助于促进过敏反应。调节性T细胞(Tregs)的不适当激活系统,被怀疑是异位性皮炎

患犬过敏反应的一个重要免疫学特征。
假设/目的 – 评估CD4/CD8淋巴细胞比值和调节性T细胞百分率在健康犬、CAD易感犬种、CAD患犬使用

环孢素(CsA)治疗前和期间的差异性。另外,评价使用CsA治疗期间瘙痒和皮肤病变的改善情况,并且同CD4/
CD8/调节T细胞的值相比较。动物——10只不同品种、性别和年龄的异位性皮炎患犬,10只健康犬和10只英

国斗牛犬。
方法 – 取所有犬的外周血,使用流式细胞术评估CD4/CD8比值和调节性T细胞的百分比。对于异位性皮炎患

犬,在使用环孢素治疗30天和90天后,再次进行取样检测。
结果 – CD4/CD8比率在三个组之间没有显著的差别。相较于对照组,异位性皮炎患犬组的调节性T细胞百分

比较高,但统计学上并不显著。经过环孢素治疗后,临床症状有所改善;血液学变量在统计学上没有明显差

异。
总结和临床意义 – 这项研究显示,调节性T细胞和CAD的发病机理相关,并且环孢素治疗不会影响到循环淋巴

细胞亚群。
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