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A blinded, placebo-controlled study of the
efficacy of borage seed oil and fish oil in the
management of canine atopy
R. G. HARVEY

Twenty-one dogs with atopy were entered into a blinded, placebo-controlled study lasting eight weeks. They
were randomly divided into three groups and were all given supplementary oils orally once daily. The dogs
in groups A and B were given borage seed oil and fish oil in combination (Viacutan; Boehringer Ingelheim
Vetmedica) to provide 176 mg/kg or 88 mg/kg borage seed oil respectively. The dogs in group C were given
204 mg/kg olive oil as a placebo. They were all re-examined after four and eight weeks and scored for
pruritus, erythema, oedema, alopecia and self-excoriation. After eight weeks the scores for erythema and
self-excoriation, and the total score for the dogs in group A, and the total score for the dogs in group B were
significantly reduced (P<0-05). The dogs in group C showed no significant improvement.

THE efficacy of essential fatty acids in the treatment of canine
atopy has been reported in several blinded studies. Bond and
Lloyd (1992a, b) and Scarff and Lloyd (1992) used supple-
ments predominantly of evening primrose oil and Logas and
Kunkle (1994) used marine fish oil, and showed that they
helped to suppress the clinical signs in some dogs with atopy.

The beneficial effect ofsupplements of essential fatty acids
is thought to be due principally to their influence in balanc-
ing pro- and anti-inflammatory mediators (Nassar and oth-
ers 1986a, b, Ziboh and Chapkin 1988, Miller and others 1991,
Horrobin 1993). Thus gamma-linolenic acid (18:3n6) acts as
a precursor for 1-series prostaglandins and other metabolites
which are less inflammatory, or even anti-inflammatory, com-
pared with 2-series prostaglandins (Ziboh and Chapkin
1988). Linoleic acid (18:2n6) may also play a beneficial role
because in addition to acting as a substrate for the biosyn-
thesis of eicosanoids, it is an important component of bio-
logical membranes (Murphy 1990). The configuration and
function ofmembrane-bound and transmembrane receptors
and enzymes is affected by the fluidity of the phospholipid
cell membrane, and cellular function may therefore be
affected by the balance of essential fatty acids within the con-
stituent phospholipids (Engelhard and others 1976, Traill and
Wick 1984). Furthermore linoleic acid is important for the
correct disposition and function of the epidermal barrier to
permeability, which is composed predominantly of lipid
bilayers (Bowser and others 1985).

Borage seed oil contains roughly twice the concentration
of gamma-linolenic acid, and very much less linoleic acid
than evening primrose oil (Horrobin and Manku 1990).
However, the absolute concentration of the putative anti-
inflammatory fatty acid within a given oil is not the only fac-
tor to be considered when selecting a supplement. For
example, the presence and position of other fatty acids on the
triglyceride molecule will influence its rate of hydrolysis by
pancreatic lipases, and therefore the biological availability
(Litchfield 1972, Lawson and Hughes 1988).

Borage seed oil contains approximately 19 per cent of
gamma-linolenic acid (Horrobin and Manku 1990) and stereo-
chemical factors suggest that it should be biologically available
and presumably, therefore, of therapeutic value. This sugges-
tion has been supported by experimental studies which have
demonstrated that oral doses of borage seed oil can influence
the metabolism of essential fatty acids in a manner consisteflt
with anti-inflammatory activity (Miller and others 1990,1991,
Pullman-Mooar and others 1990) and by clinical studies
demonstrating a therapeutic effect in man (Landi 1993).

This paper describes the results of a double-blinded trial
of a combination of borage seed and fish oils as a source of

essential fatty acids for the treatment of canine atopy, using
olive oil as a placebo control.

MATERIALS AND METHODS

Dogs with atopy diagnosed on the basis of the criteria out-
lined by Willemse (1986), were screened for dietary intoler-
ance by the feeding of a novel diet for at least six weeks. When
they were diagnosed, the options for management of the dis-
ease were explained to the owners and they were offered a
place on the trial. A final decision on the institution of spe-
cific therapy, for example immunotherapy, was deferred until
after the trail. Dogs with secondary pyoderma or Malassezia
pachydermatis dermatitis, both ofwhich increase pruritus and
neither of which is responsive to essential fatty acids, were
excluded.

Twenty-one dogs were selected on the basis of the above
criteria and were allocated at random to one of three groups.
They were all given gelatine capsules which contained either
a mixture of borage seed oil and fish oil, olive oil alone or a
mixture of all three. In order to blind the study, the capsules
were provided in two boxes (1 and 2). The owners were
instructed to administer two capsules from each box per 10
kg bodyweight. For the dogs in groupA both boxes contained
the borage/fish oil mixture whereas for group C both boxes
contained olive oil. For the dogs in Group B, one box con-
tained borage/fish oil, the other, olive oil. The actual intakes
of oils and the amounts of essential fatty acids received by
each group are given in Table 1.

The author was unaware of the treatment being given until
the trial was closed and the codes broken. The dogs were
weighed and scored for pruritus (owner's assessment, based
on knowledge of previous scores), the degree of erythema
(particularly the plantar and dorsal interdigitae, the concave
aspect of the pinna and the verticular ear canal), interdigital
oedema, alopecia and self-excoriation. The individual scores
were marked out of 10 and a total score was calculated as the
sum of the scores, when the dogs entered the trial, and when
they were re-examined after four and eight weeks of treat-
ment. At the close of the study the owners' compliance was
checked by comparing the numbers of capsules used with the
numbers which should have been used.

The scores for pruritus, erythema, oedema, alopecia and
self-excoriation, and the total scores for the three groups were
compared by Mann Whitney non-parametric tests, using a
commercial statistical package (Minitab for Windows;
Minitab Inc), with any differences being considered signifi-
cant at P<0-05.

The Veterinary Record, April 10, 1999

Veterinary Record (1999)
144, 405-407

R. G. Harvey, BVSc, DVD,
DipECVD, MIBiol, MRCVS,
Godiva Referrals,
207 Daventry Road,
Cheylesmore, Coventry
CV3 5HH

405

group.bmj.com on May 18, 2015 - Published by http://veterinaryrecord.bmj.com/Downloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com


PAPERS & ARTICLES

Borage Fish oil Olive Totacldaily
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B 88 11 102 21 2.1 1-3 201
C - - 204 - - - 204

GLA Gamma-linolenic acid 18:3n6, EPA Eicosapentaenoic add
20:5n3, DHA Docosahexaenoic add 22:6n3
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RESULTS

Eighteen of the 21 dogs completed the study. One dog in
groupA was withdrawn after five weeks because it contracted
scabies, and one dog in group C, and one dog in group B were
withdrawn after six weeks because they failed to respond.
There were six dogs in group A, five in group B and seven in
group C (Table 2). None of them showed side-effects during
the course of the trial.

The dogs in group A showed a significant (P<0.05)
decrease in erythema and self-trauma during the eight weeks,
and their total score was also significantly decreased (Table 2).
The dogs in group B showed a significant improvement in
total score (P<0-05) but although most of the individual
parameters were improved with treatment none reached
statistical significance (Table 2). The dogs in Group C showed
no significant improvement (Table 2).

DISCUSSION

It is difficult to assess the effect of essential fatty acids, or
indeed any anti-inflammatory agent, in the management of
canine atopy because of the fluctuating nature of the der-
matosis. Seasonal fluctuations in the concentration of aller-
gens, secondary infections with staphylococci and malassezial
yeasts, and xerosis may affect the pruritus and other clinical
signs displayed by atopic dogs and influence their therapeu-
tic requirements (Bond and Lloyd 1994). Every effort was
made to minimise or nullify these factors by excluding dogs
with secondary infections from the study, and by using par-
allel cohorts to exclude a seasonal bias.

Although the author was blinded to the nature of the sup-
plement until the study ended, astute owners could have been
aware that they were in group B, because their dogs were given
a mixture of capsules. However, the owners ofdogs in groups
A and C could not have been aware of the treatment given to
their dogs. Whether the owners of dogs in group B did in fact
draw any conclusions about their dogs' medication and
whether this influenced their reporting of pruritus, for exam-
ple, is not known.

The results support the contention that a mixture ofborage
seed oil and fish oil has the potential for good anti-inflamma-
tory activity in the management of canine atopy. Dogs treated
with essential fatty acids derived from evening primrose oil or
fish oil, have been reported to require treatment for six to 12
weeks before the improvement maximises (Bond and Lloyd
1994, Logas and Kunkle 1994), although a recent blinded study
by Scott and others (1997) reported maximal responses within
one to three weeks. The dogs in groups A and B were treated
for eight weeks before a significant improvement was observed
although there was some improvement after four weeks. Bond
and Lloyd (1994) reported that the effects of supplementation
with evening primrose oil appeared to be dose-responsive. The
greater improvement observed in the dogs of group A in this
trial also suggests that the effects were dose-responsive.

The period of perhaps six to 12 weeks before maximal
effects are observed (Bond and Lloyd 1994, Logas and Kunkle
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1994), suggests that further improvements might have been
obtained in groups A and B if the study had been continued.
However, it is considered unlikely that the dogs in group C
would have improved, given their failure to show any
improvement over the eight weeks of the study.

Some of the dogs in both groupsA and B failed to respond
as well as the others. The fact that certain individuals, or
breeds, appear to be refractory to supplementation with
essential fatty acids was reported by Bond and Lloyd (1994)
and Scott and others (1997). In one study, the differences in
the responses to evening primrose oil supplementation in
people were ascribed to differences in their overall dietary oil
intake (Biagi and others 1988). Scott and others (1997)
reported results which appeared to indicate that there might
be biochemical differences between the dogs which responded
to supplements of essential fatty acids and those which did
not. In this study no effort was made to feed all the dogs the
same diet. Although the random nature of the study should
have reduced any dietary effects it is possible that the essen-
tial fatty acid content of the dogs' diets may have affected the
results, because the concentrations in commercial foods vary
greatly (Scott and others 1997). Other factors which may
affect the responses of individual dogs include subtle differ-
ences in the disease that may not be detected clinically, and
differences in the pruritic threshold of individual dogs.

The effect of fish oil in the supplements is unknown,
although it may have been beneficial (Scott and Miller 1991,
Logas and Kunkle 1994). More work is needed to investigate
the relative effects either of n:6 or n:3 essential fatty acids, and
whether mixtures of the two are superior in the management
of atopy (Campbell 1993). However, this study has demon-
strated that the high concentration of gamma-linolenic acid
in borage seed oil, in combination with fish oil, does appear
to possess an anti-inflammatory action.

ACKNOWLEDGEMENTS

The author is grateful to Boehringer Ingelheim Vetmedica for
the oils used in this study.

The Veterinary Record, April 10, 1999

3
5
0
0
3
11

3
2
3
2
2
1
4

0
5
0
0
0
5

0
4
0

3
0
4

0
2
0
0

3

3
2
3
3
3
0
4

14
18
9
9
11
61

13
14
10
15
12
8
16

5
18
5
3
4
35

3
16
3
11
18
5
16

9
9
2
2
4
26*

128
10
13
16
1
16

3 2 2 17 12 18 88 72 76

406

group.bmj.com on May 18, 2015 - Published by http://veterinaryrecord.bmj.com/Downloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com


PAPERS & ARTICLES

References
BIAGI, P. L., BORDONIA, A., MASSI, M., RICCI, G., FANELLI, C., PATRIZI,
A. & CECCOLINI, E. (1988) A long-term study on the use of evening prim-
rose oil (Efamol) in atopic children. Drugs, Experimental Clinical Research 14,
285-290

BOND, R. & LLOYD, D. H. (1992a) Randomised single blind comparison of an
evening primrose oil and fish oil combination and concentrates of these oils
in the management of canine atopy. Veterinary Dermatology 3, 215-219

BOND, R. & LLOYD, D. H. (1992b) A double blind comparison of olive oil and
a combination of evening primrose oil and fish oil in the management of
canine atopy. Veterinary Record 131, 558-560

BOND, R. & LLOYD, D. H. (1994) Combined treatment with concentrated fatty
acids and prednisolone in the management of canine atopy. Veterinary Record
134, 30-32

BOWSER, P. A., NUGTEREN, D. H., WHITE, R. J. (1985) Identification, iso-
lation and characterisation of epidermal lipids containing linoleic acid.
Biochemical et Biophysica Acta 834, 419-428

CAMPBELL, K. A. (1993) Clinical uses of fatty acid supplements in dogs.
Veterinary Dermatology 4, 167-173

ENGELHARD, V. H., ESKO, J. D., STORM, D. R. & GLASER, M. (1976)
Modification of adenylate cyclase activity in LM cells by manipulation of the
membrane phospholipid composition in vitro. Proceedings of the National
Academy of Sciences 73,4482-4486

HORROBIN, D. F. (1993) Medical uses of essential fatty acids. Veterinary
Dermatology 4, 161-166

HORROBIN, D. F. & MANKU, M. S. (1990) Clinical biochemistry of EFA. In
Omega-6 Essential Fatty Acids: Pathophysiology and Roles in Clinical
Medicine. Ed D. F. G. Horrobin. New York, Wiley-Liss. pp 21-53

LANDI, G. (1993) Oral administration of borago oil in atopic dermatitis.
Journal ofApplied Cosmetics 11, 115-120

LAWSON, L. D. & HUGHES, M. (1988) Triacylglycerol structure of plant and
fungal oils containing y-linolenic acid. Lipids 23, 312-317

LITCHFIELD, C. (1972) Distribution of fatty acids in natural triglyceride mix-
tures. In Analysis of Triglycerides. London, Academic Press. pp 233-239

LOGAS, D. & KUNKLE, G. A. (1994) Double blind cross-over study with
marine oil supplementation containing high-dose eicosapentanoeic acid for
the treatment of canine atopy. Veterinary Dermatology 5, 99-104

MILLER, C. C., TANG,W & ZIBOH,V. A. & FLETCHER, M. P. (1991) Dietarysup-

Veterinary Record (1999)
144,407-413

N. D. Jeffery, BVSc, PhD
CertSAO, DSAS, DECVN,
DECVS, FRCVS,
W. F. Blakemore, BVSc, MA,
PhD, FRCPath, ScD, MRCVS,
Department of Clinical
Veterinary Medicine,
Madingley Road,
Cambridge CB3 OES, and
MRC Cambridge Centre
for Brain Repair,
University of Cambridge,
Robinson Way,
Cambridge CB2 2PY

plementation with ethyl ester concentrates of fish oil (n-3) and borage oil (n-6)
polyunsaturated fatty acids induces epidermal generation of local putative anti-
inflammatory metabolites. Journal ofInvestigative Dermatology 96,98-103

MILLER, C.C., ZIBOH, V.A., WONG, T. & FLETCHER, M. P. (1990) Dietary
supplementation with oils rich in (n-3) and (n-6) fatty acids induces in vivo
levels of epidermal lipoxygenase products in guinea pigs. Journal ofNutrition
120 36-44

MURPHY, M. G. (1990) Dietary fatty acids and membrane protein function.
Journal ofNutritional Biochemistry 1, 68-79

NASSAR, B. A., HUANG, Y. S. & HORROBIN, D. F. (1986a) Response of tis-
sue phospholipid fatty acid compositionto dietary (n-6) and replacement
with marine (n-3) and saturated fatty acids in the rat. Nutritional Research
6, 1397-1409

NASSAR, B. A., HUANG, Y. S., MANKU, M. S., DAS, U. N., MORSE, N. &
HORROBIN, D. F. (1986b) The influence of dietary manipulation with n-3
and n-6 fatty acids on liver and plasma phospholipid fatty acids in rats. Lipids
21, 652-656

PULLMAN-MOOAR, S., LAPOSATA, M. & LEM, D., HOLMAN, R. T.,
LEVENTHAL, L. J., DeMARCO, D. & ZURIER, R. B. (1990) Alteration of the
cellular fatty acid profile and the production of eicosanoids in human mono-
cytes by gamma-linolenic acid. Arthritis and Rheumatism 33, 1526-1533

SCARFF, D. H. & LLOYD, D. H. (1992) Double blind, placebo-controlled,
crossover study of evening primrose oil on the treatment of canine atopy.
Veterinary Record 131, 97-99

SCOTT, D. W. & MILLER, W. H (1991) Nonsteroidal management of canine
pruritus: Chlorpheniramine and a fatty acid supplement (DVM Derm Caps)
in combination, and the fatty acid supplement at twice the manufacturers
recommended dosages. Cornell Veterinarian 80, 381-387

SCOTT, D. W., MILLER, W. H., REINHART, G. A., MOHAMMED, H. 0. &
BAGLADI, M. S. (1997) Effect of an omega-3/omega-6 fatty acid-containing
commercial lamb and rice diet on pruritus in atopic dogs: Results of a sin-
gle-blinded study. Canadian Journal of Veterinary Research 61, 145-153

TRAILL, K. N. & WICK, G. (1984) Lipids and lymphocyte function.
Immunology Today 5, 70-76

WILLEMSE, T. (1986) Atopic skin disease: a review and a reconsideration of
the diagnostic criteria. Journal ofSmall Animal Practice 27, 771

ZIBOH, V. A. & CHAPKIN, R. S. (1988) Metabolism and function of skin lipids.
Progress in Lipid Research 27, 81-105

Spinal cord injury in small animals
1. Mechanisms of spontaneous recovery

N. D. JEFFERY, W. F. BLAKEMORE

Spinal cord injury causes obvious clinical deficits early in the course of lesion evolution, but it is commonly
observed that recovery can occur spontaneously during a period of days, weeks or even months afterwards.
Spinal cord dysfunction arises after injury because of a combination of reversible alterations in the
concentration of intra- and extracellular ionic constituents and irreversible tissue destruction. Recovery can
therefore occur through re-establishment of the normal microenvironment of the spinal cord, which occurs
soon after injury induction, and also by formation of new patterns of central nervous system circuitry.
Alterations in circuitry, termed 'plasticity', can occur during the immediate period after injury but apparently
continue for many weeks or months. There are differences in the extent and nature of recovery between
complete and incomplete experimental spinal cord injuries that illustrate the roles played by reorganisation
of intra- and suprasegmental circuitry. Information that is available on mechanisms of spontaneous recovery
may aid development of novel therapies for clinical spinal cord injury.

Dr Jeffery's present
address is Department of
Anatomy and
Developmental Biology,
University College
London, Gower Street,
London WC1E 6BT

ACUTE spinal cord injury is a common cause of disability in
small animals. It may arise as a result of either external
trauma, such as road traffic accidents or falls, or internal
trauma, such as that associated with acute intervertebral disc
extrusion. Although many affected animals do recover satis-
factory function, some never regain the ability to walk.The

prognosis for people who have suffered severe spinal cord
injury is also poor, and provides an impetus for experimen-
tal investigations into the mechanisms of spinal cord injury
and repair. This research is of particular relevance to veteri-
nary clinicians because many experiments on acute spinal
cord injury have been conducted on quadrupeds. Conversely,
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