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Abstract-The objective of this double-blinded crossover study was to examine the effects of marine oil 
supplementation with high-dose eicosapentaenoic acid (EPA) on canine pruritic skin disease. Sixteen dogs 
that completed this study had clinical signs related to idiopathic pruritus, confirmed atopy and/or flea 
allergy. Each dog was randomly placed on one omega-3 fatty acid capsule (MVP: Meridian Veterinary 
Products, St. Augustine, FL, U.S.A.) which contained 1 ml of marine oil (180 mg EPA and 120 mg DHA) 
or one capsule containing 1 ml of corn oil (570 mg linoleic acid and 50 mg gamma linolenic acid) per 4.55 kg 
of body weight q 24 h for 6 weeks. After a 3-week washout period in which no supplement was given, each 
subject was crossed over to the other supplement for an additional 6 weeks. Dogs receiving marine oil 
showed a significant improvement in pruritus (P < O.OOl), self-trauma (P < 0.05) and coat character 
(P <0.01) over time. When compared to the corn oil control over time, marine oil supplementation 
significantly improved pruritus (P < 0.02), alopecia (P < 0.05) and coat character (P < 0.001). This study 
demonstrates the effectiveness of high doses of marine oil as an alternative anti-inflammatory for canine 
pruritic skin disease. 
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INTRODUCTION 

Currently, numerous fatty acid supplements are mar- 
keted to veterinarians as safe, effective alternatives 
to systemic glucocorticoids in the treatment of ca- 
nine pruritic skin disease. The majority of these 
supplements contain a mixture of polyunsaturated 
fatty acids (PUFA) including n - 3  PUFA, such as 
eicosapentaenoic acid (EPA) and docosahexanenoic 
acid (DHA). In theory, the addition of EPA and 
DHA to the diet causes the displacement of arachi- 
donic acid (AA) with EPA or DHA in cell mem- 
branes and a subsequent decrease in production of 
proinflammatory eicosanoids from AA for the less 
inflammatory eicosanoids of EPA. This leads to a 
modification of both platelet and neutrophil re- 
sponses which in turn decreases clinical evidence of 
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inflammation ( 1  -3). These concepts have been ex- 
tensively reviewed elsewhere (4-9). 

The reported effectiveness of marine oil in the 
available veterinary fatty acid supplements (Derm 
Caps: DVM, Miami, FL, U.S.A. and Efa Vet: Efa- 
mol, Guildford, U.K.) to control canine pruritus has 
been varied (8-15). Several studies that were not 
placebo-controlled reported substantial decreases in 
pruritus, while other studies demonstrated no statis- 
tically significant decreases. However, the standard 
dosage of EPA in these supplements is considerably 
less than the doses that have been effective in con- 
trolling pruritus in human atopics (16). 

The purpose of this study was to examine the 
effects of high-dose EPA supplementation (MVP: 
Meridian Veterinary Products, St. Augustine, FL, 
U S A )  on canine pruritic skin disease in a double- 
blinded crossover manner. 

MATERIALS AND METHODS 

The dogs used for this study were chosen from 
patients seen by the Dermatology Service at the 
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Veterinary Medical Teaching Hospital. Dogs were 
accepted into the study if they currently had visible 
signs of pruritic skin disease such as erythema, self- 
trauma, abnormal coats and alopecia due to con- 
firmed flea allergy and/or confirmed or presumed 
atopy and their symptoms were not entirely caused 
by food allergy. Dogs were confirmed flea allergic if 
they had clinical signs consistent with this condition 
and were intradermal skin test-positive to flea anti- 
gen (17). They were considered confirmed atopics if 
they had clinical signs consistent with atopy and 
were intradermal skin test-positive to one or more 
allergens other than flea (17). They were considered 
to have idiopathic pruritus if their clinical signs were 
compatible with atopy, they did not respond to a 
hypoallergenic diet and had a negative intradermal 
skin test (18). Food allergic dogs were accepted into 
the study if a hypoallergenic food trial failed to 
completely eliminate pruritus and if they were cur- 
rently being fed an appropriate hypoallergenic diet. 
Subjects were excluded from the study if they were 
currently on glucocorticoid or essential fatty acid 
therapy; they had concurrent demodicosis, dermato- 
phytosis or sarcoptic mange; or they were not being 
fed a nutritionally complete maintenance diet as 
their primary diet. If a dog presented with a bacterial 
pyoderma, this was treated appropriately with an- 
tibiotics prior to enrolment in the trial. Once ac- 
cepted into the study, each subject had to be 
maintained on its current flea control, topical ther- 
apy and appropriate diet throughout the entire 
course of the project. 

Upon entering the study, dogs were physically 
examined by the primary investigator (D. Logas) to 
assess erythema, self-trauma (hyperpigmentation, 
lichenification, excoriations, crust), coat quality 
(gloss, softness, degree of seborrhea) and alopecia. 
Each parameter was scored on an increasing scale of 
0- 10 (0-absent or normal). The severity, chronic- 
ity and extent of the lesions were all subjectively 
assessed on physical examination by the investigator 
to generate the baseline score for each parameter. 
Pruritus was assessed for each dog by the primary 
investigator using a combination of the investigator’s 
and owner’s observation of pruritic behaviors such 
as licking the feet/inguinal area, chewing the feet/ 
trunk, scratching the head/trunk and rubbing the 
head/trunk. The same 0- 10 scale was used to subjec- 
tively quantitate pruritus. The score was based 
mainly on the owner’s perceptions of the intensity, 
frequency and extent of the pruritus. The dogs were 
then randomly assigned in a double-blinded manner 
to one of the two treatment groups. The first group 
received a 1-ml capsule of omega-3 fatty acid 
(1 80 mg EPA and 120 mg of docosahexaenoic acid/ 
capsule) per 4.55 kg of body weight orally q 24 h. 
The second group (control group) received a 1-ml 
capsule of corn oil (540 mg linoleic acid and 50 mg 
dihomogamma linolenic acid/capsule per 4.55 kg of 
body weight orally q 24 h. The treatment dose of 

EPA was designed to approximate the dose reported 
to have been effective in the treatment of human 
patients with atopy and rheumatoid arthritis (16, 
19). The initial treatment period of 6 weeks was 
followed by a 3-week washout period in which no 
supplement was given. The washout period was de- 
signed to allow any effects on the composition of the 
cellular membrane phospholipids to return to nor- 
mal (20-22). Each dog was then crossed over to oral 
administration of the other supplement for an addi- 
tional 6 weeks. 

The dogs were re-evaluated by the primary investi- 
gator at 3-week intervals throughout the 15-week 
project. At each re-evaluation the dogs were exam- 
ined for the severity, chronicity and extent of their 
erythema, alopecia and self-trauma and for their coat 
quality. The physical description for each parameter 
was compared to the description from the previous 
visit. Using this comparison a new numerical score 
was generated by determining the change from the 
previous visit. Pruritus was re-evaluated at each 
recheck by asking the owners to quantitate the pru- 
ritic activities of their dog and then to determine a 
percentage of change from baseline and the previous 
visit. This percentage of change was used to help 
calculate a new pruritus score. At the completion of 
the study, the owners were asked to compare the two 
supplements and determine if either or both supple- 
ments had improved or worsened their pets’ overall 
skin condition taking into account pruritus, alopecia, 
self-trauma and coat quality compared to their pets’ 
condition before either supplement was given. The 
owners were asked to subjectively quantify these 
changes as a slight (<25 per cent), mild (25-50 per 
cent), moderate (50-75 per cent) or marked ( > 75 per 
cent) change when compared to their pets’ overall 
condition before supplementation. To help assure 
owner compliance at each recheck the owners were 
asked to personally observe their pet consuming the 
capsules and to return the empty capsule bottles. 

STATISTICAL ANALYSIS 

Analysis of variance with repeated measures was 
used to compare the mean score of each parameter 
for each group taken at each assessment period to 
each of its other assessment periods and to the mean 
score of the other group at each assessment period. 
A difference over time or between groups was con- 
sidered significant if P < 0.05. The computer soft- 
ware utilized for these calculations was SAS (SAS 
Institute Inco, SAS User’s Guide. Edition G: System 
for Lines Models; Cary, NC 1986). 

RESULTS 

Nineteen dogs were accepted into the study. Sixteen 
completed all 15 weeks of the study. One dog 
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dropped out because of owner noncompliance, an- 
other for persistent vomiting and one dog died of 
unrelated causes during the trial. Eight of the 16 
were diagnosed as flea allergic, five were confirmed 
atopics, two had idiopathic pruritus and one dog’s 
signs were related to both atopy and flea allergy. 

When asked to compare the two supplements at  
the end of the study, 11 of 16 owners determined 
that their dogs’ overall condition (pruritus, coat 
quality, alopecia and self-trauma) improved on 
marine oil (2/11 determined their pets were 25-50 
per cent improved, 3/11 50-75 per cent and 6/ 
11 > 75 per cent improved); 3 of 16 owners deter- 
mined their dogs improved on corn oil (2/3 < 25 per 
cent improved, 1/3 25-50 per cent improved); 2 of 
16 determined that their dogs either worsened or 
remained static on both supplements; and no owner 
perceived their dogs’ overall condition substantially 
improved on both supplements when compared to 
their dogs’ overall condition before either supple- 
ment was given. When compared by diagnosis, 6 of 
8 dogs with flea allergy, 3/5 with atopy, 1/2 with 
idiopathic pruritus and 1/1 with atopy and flea al- 
lergy improved on marine oil supplementation. 

The means of each parameter for each group were 
calculated and are listed in Table 1. Over time, none 
of the parameters were significantly improved by the 
corn oil, while coat character ( P  < O.Ol) ,  pruritus 
( P  < 0.001) and self-trauma ( P  < 0.05) were signifi- 
cantly improved by marine oil. When the two sup- 
plements were compared to each other over time, 
the improvement with marine oil was significantly 
better than corn oil for alopecia ( P  < 0.05), pruritus 
( P  < 0.02) and coat character ( P  < 0.001). 

CONCLUSIONS 

This study indicates that marine oil supplementation 
at a dose of EPA at least 5-times and a dose of DHA 
at least 6-times greater than those currently recom- 
mended or reported in other canine studies (8-15) 
can significantly decrease the symptoms associated 
with canine pruritic skin disease. In this study 56 per 
cent (9/16) of the dogs on marine oil had an obvious 
moderate-to-marked improvement in their clinical 
signs when pruritus, coat quality, alopecia and self- 
trauma were all taken into account, while only 6 per 
cent ( 1/16) had a moderate improvement in overall 
clinical signs on corn oil. The study does not suggest 
that this is the optimal dose. It is conceivable that a 
higher dose may precipitate further improvement or 
a lower dose may achieve the same results. The 
optimal EPA dosage is not known for any species. 
There have been a wide range of dosages used in 
both human (1-3.2 g of EPA.day-‘) and canine 
(1 -8 mg.kg-’.day-’) studies with varied results. The 
dose in this study was extrapolated from and com- 
parable to a dose (1.8 g EPA daily) which signifi- 
cantly decreased the symptoms of human atopic 
patients and one (2.7 g EPA daily) that significantly 
decreased the symptoms of human rheumatoid 
arthritis patients (16, 19). The dose used in this study 
was also considered safe since in a previous study 38 
mongrel dogs given 1.8 g EPA daily for 7 weeks had 
no adverse side effects (28). 

Corn oil was used as a placebo or control in this 
study instead of olive oil which has been used previ- 
ously (15, 16, 19). The ratio of corn oil polyunsatu- 
rated to monounsaturated fatty acids is closer to our 

TABLE I .  Comparison of the means of EPA and corn oil in the five examined parameters* 

Week 0 Week 3 
- __  

Pruritus? 
Marine oil (n  = 16) 5 81 k 2 90 
Corn oil (n  = 16) 6.44 f 3.63 6.56 3.37 

7.13 k 2.25 

Erythema 
Marine oil 
Corn oil 

Self-trauma? 
Marine oil 
Corn oil 

Coat character1 
Marine oil 
Corn oil 

2.50 f 2.16 2.19 k 2.93 
1.56 k 2.31 2.31 f2 .18  

3.0011 k 2.50 
2.56 f 2.00 

2.13 k 1.96 
2.63 k 1.26 

2.881 k 2.63 1.56 k 2.06 
2.56 I 2 . 1 0  3.19 k 2.79 

Alopecia? 
Marine oil 1.81 i 2 . 1 4  1.25 k 2.08 
Corn oil 1.69 k 2.01 1.94 1.88 

. 

*Scale used for all parameters: 0-10 (0-absent or normal). 
?Significant difference found between means with similar superscripts. 
$ P  < O . O O l .  
SP < 0.02. 
11,tjP < 0.05. 
‘l ,**P < 0.01. 

Week 6 

4.44 f 3.561 f 3.56 
6.065 f 3.61 

I .88 k 2.39 
2.38 f 2.22 

I . 8 l ~ ~  f2.61 
2.44 f 1.59 

1.251[** f 1.80 
2.88** 2.50 

1 .00?? f I .79 
2.2577 f 1.88 
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supplement than is olive oil. Corn oil also contains 
mainly n-6 PUFA with little to no n-3 fatty acids. 
Corn oil and our marine oil supplement change the 
diets’ polyunsaturated to saturated ratio (P/S) simi- 
larly; therefore, the difference between the groups 
would be mainly the difference in 12-3 to 12-6 fatty 
acids not the difference in P/S fatty acids. Corn oil 
was therefore a reasonable placebo to use in this 
study. 

Several design flaws in our study were evident 
during data analysis. Since we included no laboratory 
indices to assess tissue or serum fatty acid levels, 
it was impossible to confirm owner compliance. We 
attempted to compensate for this by having the 
owners return the empty capsule containers at each 
recheck and by having them demonstrate to the 
investigator that the pet would consume the capsules. 

Another problem is our decision to use a 3-week 
washout period. At the time of this study’s concep- 
tion, this was considered an appropriate washout 
period. In earlier veterinary studies, no washout 
period was used (23). In various human studies the 
washout period was 4 weeks (19, 24). Unfortunately, 
new evidence is emerging that 3 weeks may not be 
long enough for 12-3 fatty acids incorporated into cell 
membrane phospholipids to dissipate (25). We had 
no serum or tissue fatty acid levels to evaluate to 
determine if the EPA and AA levels had returned to 
baseline after the 3-week period. To assess the possi- 
ble effects of residual marine oil on our clinical 
evaluations we compared the mean values of the 
following four groups for all five parameters using a 
permutation test for ordered categorical data. The 
groups were “dogs started on marine oil at week 0”, 
“dogs started on marine oil at week 9”, “dogs 
started on corn oil at week 0” and “dogs started on 
corn oil at week 9”. There was no significant differ- 
ence among any of the groups for any of the five 
parameters (P > 0.3; data not included), therefore, 
at least clinically our 3-week washout period was 
adequate. 

Another problem in performing a clinical trial 
using subjective data is consistency in the data. To 
help overcome this we used a crossover design so 
each dog would act as his own control. We tried to 
keep our data consistent by giving each parameter a 
baseline score determined by severity and extent of 
the lesion and then calculated subsequent scores 
based on the parameter’s change from the previous 
visit. The subjectivity of the data was best demon- 
strated when scores of pruritus were compared to 
those of other parameters. The disparity is most 
likely due to the fact that the pruritus scores were 
mainly determined by owners’ perceptions of pruritic 
behaviors while the scores of the other parameters 
were based solely on the investigator’s physical ex- 
amination. This disparity does not invalidate the 
results for several reasons. First, the severity of 
pruritus does not necessarily correlate with the sever- 
ity of clinical disease. Many dogs are ineffective 

scratchers who may be very pruritic as perceived by 
the owners but cause few lesions. Secondly, the 
investigator was observing chronic dermatologic 
changes on many dogs that would not have changed 
much over a 6-week period while pruritus would 
change quickly. Finally, the purpose of this study 
was more to determine if there was a positive drug 
(marine oil) effect over time compared to the control 
then to compare absolute values of the different 
parameters to the other group or other parameters. 

The side effects of high-dose EPA supplementation 
in this study were minimal. One dog had persistent 
vomiting and another acquired a “fishy” odor asso- 
ciated with the marine oil supplement. Both returned 
to normal once the supplement was discontinued. 

The side effect of greatest concern with the use of 
high-dose EPA supplementation is a potential effect 
on normal platelet function (5, 26, 27). Numerous 
well-controlled double-blinded studies have been 
conducted on the effects of short-term (6- 12 weeks) 
high-dose EPA supplementation on human platelet 
function both in uiuo and in uitro (26). The results 
have been varied, with both significant and non- 
significant decreases of in vitro platelet function be- 
ing reported, while significant increases in bleeding 
times were uncommon. In a double blinded study on 
38 healthy dogs given short-term high-dose EPA 
supplementation (1.8 g of EPA orally q 24 h for 7 
weeks) no significant increase in bleeding time was 
observed; no specific platelet function test were per- 
formed in this study (28). In the current study no 
clinical evidence of increased bleeding such as pe- 
techize, ecchymoses, or gastrointestinal bleeding was 
observed although no bleeding times, activated clot- 
ting times or specific platelet tests were performed. 
Unfortunately, many cases of allergic skin disease in 
the dog require life-long anti-inflammatory therapy. 
It is, therefore, imperative that the long-term effects 
of high-dose EPA on platelets be investigated in dogs 
for which high-dose EPA supplementation is recom- 
mended for long-term use. 

The increase in polyunsaturated fat and total fat 
in the diet may cause other potential side effects. 
Each capsule contains 1 g of oil which corresponds 
to approximately 9 calories. It is not known if over 
the long-term this will substantially increase the 
weight of the patient. The increased fat ingestion 
may also put animals with a tendency toward pan- 
creatitis in jeopardy. Finally, the increased polyun- 
saturated fats may cause a decrease in vitamin E 
levels by increasing the rate and amount of oxida- 
tion. These side effects can be guarded against by 
using a lower fat maintenance diet and using a lower 
fat maintenance diet and using vitamin E as an 
antioxidant in the capsules themselves. 

From this study it is evident that high-dose marine 
oil supplementation is an effective and apparently 
safe alternative to glucocorticoids for short-term re- 
lief of the symptoms of canine allergic skin disease. 
Before it can be recommended for long-term use, 
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studies of its effects on platelet function and on dogs 
predisposed to pancreatitis must be completed. 

13. Bond, R., Lloyd, D. H. Randomized single-blind par- 
allel comparison of an evening primrose oil and fish oil 
combination and concentrates of these oils in the 
management of canine atopy. Veterinary Dermatology 

14. Scott, D. W., Miller, W. H. Nonsteroidal management 
of canine pruritus: Chlorpheniramine and a fatty acid 
supplement (DVM Derm Caps*,) in combination and 
the fatty acid supplement at twice the manufacturer's 
recommended dosage. Cornell Veterinarian 1990; 80: 

ACKNOWLEDGEMENTS 1992; 3: 215-29. 

We would like to thank Meridian Veterinary Prod- 
ucts and Dr Jack Schuler for donating the marine oil 
and corn oil capsules for our study. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 

12. 

REFERENCES 

Miller, C. C., Tang, W., Ziboh, V. A,, Fletcher, M. P. 
Dietary supplementation with ethyl ester concentrates 
of fish oil (n-3) and borage oil (n-6) polyunsaturated 
fatty acids induce epidermal generation of local puta- 
tive anti-inflammatory metabolites. Journal of Inves- 
tigative Dermatology 1991; 96: 98-103. 
Miller, C. C., Yamaguchi, R. Y., Ziboh, V. A. Guinea 
pig epidermis generates putative anti-inflammatory 
metabolites from fish oil polyunsaturated fatty acids. 
Lipids 1989; 24 (12): 998-1003. 
Wozel, G., Change, A,, Barth, J., Happle, R., van de 
Kerkhof, P. C. M. The effects of leukotriene B, on 
the accumulation of polymorphonuclear leukocytes 
(PMN) in normal skin and LTB,-stimulated human 
skin. Agents and Action 1991; 32(1/2): 75-6. 
Logas, D., Beale, K. M., Bauer, J. E. Potential clinical 
benefits of dietary supplement with marine-life oil. 
Journal of the American Veterinary Medical Associa- 
tion 1991; 199(11): 1631-6. 
Sprecher, H. The metabolism of n-3 and n-6 fatty 
acids and their oxygenation by platelet cyclooxygenase 
and lipoxygenase. Progress in Lipid Research 1986; 25: 
19-28. 
Schmidt, E. B., Dyerberg, J. n-3 Fatty acid and leuko- 
cytes. Journal of Internal Medicine 1989; 225 (Suppl): 
151-80. 
Sperling, R. I . ,  Lewis, R. A., Austen, K. F. Regulation 
of 5-lipoxygenase pathway product generation in hu- 
man neutrophils by n-3 fatty acids. Progress in Lipid 
Research 1986; 25: 101-4. 
Miller, W. H. Fatty acid supplements as anti-inflam- 
matory agents. In: Kirk, R. W., ed. Current veterinary 
therapy 2'. Philadelphia: W. B. Saunders, 1989; pp. 
563-5. 
Lloyd, D. H. Essential fatty acids and skin disease. 
Journal of Small Animal Practice 1989; 30: 207-12. 
Miller, W. H., Griffin, C. E., Scott, D. W., et al. 
Clinical trail of DVM Derm Caps in the treatment of 
allergic disease in dogs: a nonblind study. Journal of 
American Animal Hospital Association 1989; 25: 163 - 
8. 
Scott, D. W., Burger, R. G. Nonsteroidal anti-inflam- 
matory agents in the management of canine pruritus. 
Journal of American Animal Hospital Association 1988; 
24: 425-8. 
Scott, D. W., Miller, W. H., Decker, G. A. Welling- 
ton, J. R. Comparison of clinical efficacy of two 
commercial fatty acid supplements (Efa VetR and 
Derm Caps%), evening primrose oil and cold water fish 
oil in the management of allergic pruritus in dogs: a 
double-blinded study. Cornell Veterinarian 1992; 82: 
319-29. 

381-7. 
15. Bond, R., Lloyd, D. H. A double-blind comparison of 

olive oil and a combination of evening primrose oil 
and fish oil in the management of canine atopy. Vet- 
erinary Record 1992; 131: 558-60. 

16. Bimneboe, A,, et al. Effects of n-3 fatty acid supple- 
ment to patients with atopic dermatitis. Journal of 
Internal Medicine 1989; 225 (Suppl): 233-6. 

17. MacDonald, J .  M. Fleas allergy dermatitis and flea 
control. In: Griffin, C. E., Kwochka, K. W., MacDon- 
ald, J. M., eds. Current veterinary dermatology: the 
science and art of therapy. St. Louis: Mosby Year 
Book 1993; pp. 57-71. 

18. Griffin, C. E. Canine atopic disease. In: Griffin, C. E., 
Kwochka, K. W., MacDonald, J. M., eds. Current 
veterinary dermatology: the science and art of therapy. 
St. Louis: Mosby Year Book 1993: pp. 99-120. 

19. Kremer, J. M., Jubiz, W., Michalek, A,,  et al. Fish oil 
fatty acid supplementation in active rheumatoid 
arthritis (a double-blinded, controlled crossover 
study). Annals of Internal Medicine 1987; 106: 497- 
502. 

20. Thorngren, M., Gustafason, A. Effects of 1 1-week 
increase in dietary eicosapentaenoic acid on bleeding 
time lipids and platelet aggregation. The Lancet 1981; 
ii: 1190-3. 

21. Simons, L. A,, Hickie, J. B., Balasubramaniam, S. On 
the effects of dietary n-3 fatty acids (maxepa) on 
plasma lipids and lipoproteins in patients with hyper- 
lipidaemia. Atherosclerosis 1985; 54: 75 -88. 

22. Mortensen, J. Z., Schmidt, E. B., Nielsen, A. H., 
Dyerberg, J. The effect of n-6 and n-3 polyunsaturated 
fatty acids on hemostasis, blood lipids and blood 
pressure. Thrombosis and Haemostasis 1983; 50(2): 

23. Scarff, D. H., Lloyd, D. H. Double blind, placebo 
controlled, cross over study of evening primrose oil in 
treatment of canine atopy. Veterinary Record 1992; 

24. Lorenz, R., Weber, P. C., Szinmau, P., Heldwein, W., 
Strasser, T., Loeschke, K. Supplementation with n-3 
fatty acids from fish oil in chronic inflammatory 
bowel-a randomized, placebo-controlled, double- 
blind crossover trial. Journal of Internal Medicine 

25. Endres, S., Ghorbani, R., Kelley, V., Georgilis, K., 
Lonnemann, G., Van der Meer, J. W. M., et al. The 
effects of dietary supplementation with n-3 polyunsat- 
urated fatty acids on hte synthesis of interleukin-1 and 
tumor necrosis factor by mononuclear cells. New Eng- 
land Journal of Medicine 1989; 320: 265-271. 

E. B., Dyerberg, J. Di- 
etary supplementation with n-3 polyunsaturated fatty 
acids and human platelet function. Journal of Internal 
Medicine 1989; 225 (Suppl): 141-50. 

543-6. 

131: 97-9. 

1989; 225 (SUPPI): 225-32. 

26. Kristensen, S. D., Schmidt, 






