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Summary

In avian species, addition of aspirin to the diet was shown to improve the egg production and 
to elevate the proportion of essential fatty acid contents in several body tissues. This study was 
conducted to investigate the effect of dietary aspirin on the accumulation of essential fatty acids in 
egg yolk. Laying Japanese quail at 170 days of age were fed practical diets supplemented with graded 
levels (0, 0.4 and 0.8%) of aspirin for 2 weeks. There were no significant differences in final body 
weight and liver weight. Food intake and egg weight on the 0.8% aspirin diet were significantly lower 
than those on the 0 or 0.4% aspirin diet. In the liver and egg yolk lipids, the 16:0 in birds fed the 
0.8% aspirin diet was significantly higher than that in birds fed the aspirin-free diet. However, the 
proportion of n-6 poly-unsaturated fatty acids was not affected by feeding aspirin diets.
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Introduction

Aspirin has been known as an inhibitor of 
cyclooxygenase which converts dihomo-gamma- 
linolenic acid (DGLA; 20:3n-6) and arachidonic 
acid (AA; 20:4n-6), synthesized from linoleic acid 
(LA; 18:2n-6), to the respective prostaglandin. 
In chickens, antipyretic effect of aspirin has been 
emphasized. Addition of 0.3% aspirin to the diet 
reduced body weight losses of growing chickens 
under heat stress (Glick, 1963). Other studies 
using aspirin levels ranging from 0.005% to 
0.9% found no improvement or negative effects 
on growth (Reid et al., 1964; Adams and Rogler, 
1968). Hens fed diet containing 0.05% aspirin 
had increased egg production, shell percentage 
and in some cases food efficiency (Reid et al., 
1964; Thomas et al., 1966).

Bruckner et al. (1983) reported that dietary 
aspirin (0.1%) supplementation increased serum 
AA level in growing chickens, because the flux 
from AA to prostaglandin was inhibited by 
aspirin treatment. In the liver of growing Japanese 
quail, increase in n-6 poly-unsaturated fatty acid 
(PUFA) and decrease in saturated fatty acid
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(SFA) were induced by 0.4% aspirin addition to 
the diet compared with the aspirin-free diet 
(Murai, Furuse and Okumura, unpublished data). 
The fatty acid composition of egg yolk is similar 
to that of liver, because the lipoprotein complexes 
synthesized in the liver are transported by the 
blood to the ovary and that the lipoprotein 
complexes are deposited intact in the follicles 
(Christie and Moore, 1972). Therefore, addition 
of aspirin to laying Japanese quail might induce 
the accumulation of n-6 PUFA called to be 
essential fatty acids in egg yolk lipids.

The present study was conducted to examine 
the effect of aspirin addition on egg weight, fatty 
acid compositions of liver lipids and egg yolk 
lipids in Japanese quail fed a practical diet.

Materials and Methods

Laying Japanese quail (156 days old) were 
housed in a stainless-steel cages placed in a room 
with constant temperature (24 士 2°C) and 14 hr 
light 10 hr dark light cycle. They were given a 
practical layer diet (Power Uzura®, Crude Fat 
3%, Toyohashi Feed Mills Co. Ltd, Toyohashi) 
for 2 weeks as a preliminary period. Fatty acid 
composition of this diet is shown in table 1. On 
170 days of age, the quail were distributed into 
3 groups of 6 birds each, so that the mean egg 
weight and body weight were as uniform as 

217 AJAS 1994 Vol. 7 (No. 2) 217-221



MURAI ET AL.

possible. Each group was fed the diet supple­
mented with 0,0.4 or 0.8% aspirin ad libitum for 
2 weeks. Eggs were collected daily at 10:00. On 
the final experimental day, all birds were weighed 
and killed by decapitation. The livers were 
immediately removed and weighed, and stored 
at 一 20*。until analysis. Eggs on the final day 
in each treatment were used for analysis of fatty 
acid composition. After separating the yolks from 
these eggs, the yolk membranes were cut, and 
the liquid yolks were stored individually at 
-20R

TABLE 1. FATTY ACID COMPOSITION OF THE 미E- 

TARY FAT

Fatty acids %)
14:0 0.93
16:0 16.53
16:ln-7 1.56
18:0 4.18
18:ln-9 29.61
18:2n-6 44.07
18:3n-6 0.14
18:3n-3 2.23
20:3n-9 0.11
20:3n-6 0.02
20:4n-6 0.43
22:4n-6 0.07

Lipids in the diet, liver and egg yolk were 
extracted by chloroform:methanol (2:1, v/v) sol­
vent. The total lipid extract was filtered and dried 
under a gentle stream of nitrogen, and the total 
lipid was redissolved in 2.8% sodium methylate. 
The solution was incubated at 45for 2 hr and 
mixed 3 times with 2 mL of hexane. A fraction 

of hexane was used for the determination of fatly 
acid composition. The fatty acid composition of 
the diet, liver and egg yolk lipids was determined 
by using a gas chromatography (GC-14A, Shi- 
madzu Co., Kyoto) fitted with a 25 m X 0.25 mm 
i.d. PEG-20M capillary column (Gasukuro Kogyo, 
Inc., Tokyo) and data analytical system (CR-4A, 
Shimadzu Co., Kyoto).

The analyses of data were performed by one 
way analysis of variance, and significance of 
differences between means was assessed by the 
Duncan's multiple range test. Statistical procedure 
was done using a commercially available statistical 
package (SAS, 1985).

Remits

Body weight, liver weight, food intake and 
egg weight in laying Japanese quail fed the diets 
containing various levels of aspirin are shown 
in table 2. There were no significant differences in 
final body weight and liver weight in any treat­
ment. However, final body weight in birds fed 
the diet containing 0.8% aspirin decreased from 
142 g (initial body weight) to 129 g. Food intake 
and egg weight in birds fed the diet containing 
0.8% aspirin were significantly lower than those 
in birds fed the diets containing 0 or 0.4% 
aspirin.

Fatty acid composition of liver is shown in 
table 3. Significant difference was observed in 
the 16:0 and total amounts of SFA (14:0 + 
16:0 + 18:0) between control and 0.8% aspirin 
treatment. The 18:3n-6 and I8:3n-3 in birds fed 
the diet containing 0.4% aspirin were significantly 
higher than those in birds fed the diet containing 
0.8% aspirin.

TABLE 2. EFFECT OF DIETARY ASPIRIN ON BODY W티GHT, 니VER VOIGHT, FOOD INTAKE AND EGG WEIGHT 
IN LAYING JAPANESE QUAIL

Parameters
Aspirin (%)

- Pooled SEM
0 0.4 0.8

Number of birds 5 6 6
Initial body weight (g) 138 141 142 6.18
Final body weight (g) 135 142 J 29 6.51
Liver weight (g/kg body weight) 27.6 23.3 25.7 1.41
Food intake (g/day) 26.4a 25.9a 21.3b 1.26
Egg weight (g) 10.5a 10.4a 9.2b 0.32

Means not having the same superscript within a row are significantly different at p < 0.05.
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TABLE 3. EFFECT OF DIETARY ASPIRIN ON FATTY ACID COMPOSITION OF 니VER 니PIDS IN LAYING JAPAN- 

ESE QUAIL

— Aspirin (%)
Pooled SEM

0 0.4 0.8

Number of birds 5 6 6
Fatty acids .................. ...............(%).................
14:0 0.31 0.30 0.32 0.060
16:0 24.36a 24.6 lab 27.13b 0.866
16:ln-7 3.17 2.87 2.60 0.497
18:0 16.10 15.08 17.50 1.503
18:ln-9 34.23 32.91 31.79 3.607
18:2n-6 15.19 17.91 13.67 1.937
18:3n-6 0.21ab 0.28a 0.17b 0.030
18:3n-3 0.18ab 0.21a 0.16b 0.025
20:3n-9 0.23 0.17 0.16 0.040
20:3n-6 0.24 0.16 0.19 0.056
20:4n-6 5.64 5.33 6.24 1.261
22:4n-6 0.15 0.17 0.14 0.037

SFA1 40.76a 39.99a 44.95b 1.337
MUFA2 37.40 35.78 34.38 4.062
PUFA (n-6)3 21.42 23.84 20.40 3.150
SFA/MUFA 1.16 1.19 1.44 0.183

Saturated fatty acids = 14:0 + 16:0 + 18:0.
Mono-unsaturated fatty acids = 16:ln-7 + 18:ln-9.
Poly-unsaturated fatty acids (n-6) = 18:2n-6 + 18:3n-6 + 20:3.n-6 + 20:4n-6 + 22:4n-6.
, Means not having the same superscript within a row are significantly different at p < 0.05.

Fatty acid composition of egg yolk is shown 
in table 4. The 16:0 and SFA in birds fed the 
diets containing 0.4% or 0.8% aspirin were sig­
nificantly higher than those in birds fed the 
aspirin-free diet. Significant differences were not 
found in other fatty acid composition between 
treatments.

Discussion

Reid et al. (1964) and Thomas et al. (1966) 
reported that total egg production increased when 
hens were fed diets containing 0.05% aspirin. 
Moreover, the production of shell-less egg was 
reduced in hens fed 0.05% aspirin, although egg 
weight was not influenced (Balog and Hester, 
1991). In the present study, the 0.8% aspirin level, 
but not 0.4% level, reduced egg size accompanied 
by the reduction of food intake. It is well known 
that the ingestion of a high level of aspirin may 
result in epigastric distress, nausea, and vomiting 
(Insel, 1991). Therefore, a high dietary aspirin 

level reduced food intake, which in turn resulted 
in a decrease in egg weight. However, the resist­
ance for aspirin might be stronger in Japanese 
quail than in chickens, because Brenes and Jensen 
(1982) reported that a practical diet supplemented 
with 0.2% aspirin reduced food intake in growing 
chickens. So far, it has been well recognized that 
prostaglandin controls oviposition of laying hens 
(Hertelendy and Biellier, 1978) and Japanese quail 
(Hertelendy, 1972), though the relationship bet­
ween inhibition of prostaglandinsynthesis by aspirin 
and egg size has not been well understood. 
Further experiment remains to be done.

Fatty acid composition in the liver and egg 
yolk was reflected by dietary fat source (Skellon 
and Windsor, 1962; Menge et al., 1965; Calvert, 
1969). In avian species, liver is the major site 
of fatty acid synthesis (Goodridge and Ball, 
1967; Leveille, 1969), and lipids accumulated in 
egg yolk were mainly derived from liver (Ranney 
and Chaikoff, 1951; Flickinger and Rounds, 
1956). In addition, Hargis et al. (1991) suggested 
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that a period longer than 2 weeks of feeding a 
test diet was needed to attain a steady state 
alteration in yolk fatty acids for laying hens. The 
experimental period of 2 weeks, in 比is experi­
ment, was probably reasonable for alteration of 
egg yolk fatty acid composition. Therefore, the 
change in fatty acid composition of egg yolk in 
the present study could be influenced by the 
increase of 16:0 in the liver by aspirin supple­
mentation. However, the reason for the increase 
in 16:0 by aspirin treatment was unclear.

Bruckner et al. (1983) investigated the serum 
fatty acid composition in growing chickens fed 
the diets containing 0, 0.1 or 0.2% aspirin for 
2 weeks, and reported that there was a significant 
increase in serum LA and AA levels with an 
increase in dietary aspirin. In growing Japanese 
quail fed the diet containing 2% LA, the pro­
portion of n-6 PUFA in the liver was increased 
with aspirin supplementation (Murai, Furuse and 
Okumura, unpublished data). These results might 
be due to the inhibitory effect of aspirin on 
prostaglandin synthesis from DGLA and AA.

Thus, dietary aspirin can be used as a regulator 
to increase in n-6 essential fatty acids in the body 
tissues of egg yolk. However, in this experiment, 
no significant difference was observed in the 
proportion of LA, AA or other n-6 PUFA in 
the liver from the birds fed the diets containing 
aspirin. The differences in aspirin response to 
hepatic fatty acid composition between two ex­
periments might be due to the quality and quantity 
of dietary fat or age of birds used. In our 
previous experiment using growing Japanese quail, 
the diet containing 2% LA was made up with 
semi-purified ingredients and the LA level was 
adjusted with the safflower oil. On the other 
hand, the LA concentrations of practical diet used 
in the present study was approximately 1.3% in 
the diet. Moreover, it is reported that hepatic 
fatty acid metabolism are sometimes affected by 
aging. Biagi et al. (1991) reported that 比e en­
zyme activity of delta-6 desaturation in the con­
version from LA to gamma-linolenic acid de­
creased with aging and AA content in the liver 
of young rats was higher than that of old rats.

TABLE 4. EFFECT OF DIETARY ASPIRIN ON FATTY ACID COMPOSITION OF EGG YOLK 니PIDS IN LAYING 
JAPANESE QUAIL

Aspirin (%)
Pooled SEM

0 0.4' 0.8
Number of birds 5 6 6
Fatty acids .................. ................(%)................
14:0 0.40 0.47 0.47 0.028
16:0 26.41a 28.7沙 29.43b 0.708
16:ln-7 4.60 4.78 4.40 0.247
18:0 10.58 10.81 11.89 0.379
18:ln-9 45.44 43.43 41.57 1.299
18:2n-6 10.60 9.86 10.22 0.993
18:3n-6 0.16 0.16 0.13 0.014
18:3n-3 0.20 0.17 0.19 0.029
20:3n-9 0.10 0.13 0.10 0.019
20:3n-6 0.09 0.09 0.11 0.009
20:4n-6 1.25 1.25 1.40 0.080
22:4n-6 0.17 0.12 0.09 0.050

SFA1 37.40a 40.00ab 41.79b 0.936
MU FA2 50.03 48.22 45.97 1.184
PUFA (n-6)3 12.27 11.48 11.95 1.013
SFA/MUFA 0.75 0.83 0.91 0.036

1 Saturated fatty acids = 14:0 + 16:0 + 18:0.
2 Mono-unsaturated fatty acids = 16:ln-7 + 18:ln-9.
3 Poly-unsaturated fatty acids (n-6) = 18:2n-6 + 18:3n-6 + 20:3n-6 + 20:4n-6 + 22:4n-6.
a,b Means not having the same superscript within a row arc significantly different at p < 0.05.
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In conclusion, dietary aspirin was not usef니 

to improve the egg yolk fatty acid composition, 
with special reference to essential fatty acids in 
Japanese quail.

Literature Cited

Adams, R. L. and J. C. Rogler. 1968. The effects of 
dietary aspirin and humidity on the performance 
of light and heavy breed chicks. Poultry Sci. 
47:1344-1348.

Balog, J. M. and P. Y. Hester. 1991, Effect of dietary 
acetylsalicylic acid on egg shell quality. Poultry 
Sci. 70:624-630.

Biagi, P. L., A. Bordoni, S. Hrelia, M. Celadon and 
D. F. Horrobin. 1991. a・Linolenic acid dietary 
supplementation can reverse the aging influence 
of rat liver jnicrosome A6 desaturase activity. 
Bio사lem. Biophys. Acta 1083:187-192.

Brenes, A. and L. S. Jensen. 1982. Effect of acetylsa­
licylic acid on deposition of abdominal fat in 
broilers. Nutr. Rep. Int. 26:501-508.

Bruckner, G.，J. Infante, G. F. Combs and J. E. 
Kinsella. 1983. Effects of vitamin E and aspirin 
on the incidence of encephalomalacia, fatty acid 
status and serum thromboxane levels in chicks. 
J. Nutr. 113:1885-1890.

Calvert, C. C. 1969. The performance of adult female 
Japanese quail on linoleic acid deficient diets. 
Poultry Sci. 48:975-978.

Christie, W. W. and J. 니. Moore. 1972. The lipid 
components of the plasma, liver and ovarian 
follicles in the domestic chicken (Gallus gallus) 
Comp. Bio사lem. Physiol. 41B:287-295.

Flickinger, R. A. and D. E. Rounds. 1956. The 
jnaternal synthesis of egg yolk proteins as dem­
onstrated by isotopic and serological means. 
Bio아】im. Biophys. Acta 22:38-42.

Glick, B. 1963. Research reports. Feedstuffs 35:14.
Goodridge, A. G. and E. G. Ball. 1967. Lipogenesis 

in the pigeon: in vivo studies. Am. J. Physiol. 
213:245-249.

Hargis, P. S., M. E. Elswyk and B. M. Hargis. 1991. 
Dietary modification of yolk lipids with menhaden 
oil. Poultry Sci. 70:874-883.

Hertelendy, F. 1972. Prostaglandin-induced premature 
oviposition in the coturnix quail. Prostaglandins 
2:269-279.

Hertelendy, F. and H. V. Biellier. 1978. Evidence for 
a physiological role of prostaglandins in oviposi­
tion by the hen. J. Reprod. Fertil. 53:71-74.

Insel, P. A. 199J. Analgestic-antipyretics antiinflamma­
tory agents; drugs employed in the treatment of 
rheumatoid arthritis and gout. In: the pharmaco­
logical basis of therapeutics (Gilman, A. G., Rail, 
T. W., Nies, A. S. and Taylor, P., eds.), pp. 
638-681, Pergamon Press, NY.

Leveille, G. A. 1969. In vitro hepatic lipogenesis in the 
hen and chick. Comp. Biochem. Physiol. 28: 
431-435.

Menge, H., C. C. Calvert and C. A. Denton. 1965. 
Further studies of the effect of linoleic acid on 
reproduction in the hen. J. Nutr. 86:115-119.

Ranney, R. E. and 1. L. Chaikoff. 1951. Effect of 
functional hepatectomy on estrogen-induccd lipemia 
in the fowl. Am. J. Physiol. 165:600-603.

Reid, B. L., A. A. Kurnick, J. M. Thomas and B. J. 
Hulett. 1964. Effect of acetyl-salicylic acid and 
oxytetracycline on the performance of White 
Leghorn breeders and broiler chicks. Poultry Sci. 
43:880-884.

SAS. 1985. SAS® User's Guide: Statistics. Version 5 
Edition. SAS Institute, Inc., Cary, NC.

Skellon, J. H. and D. A. Windsor. 1962. The fatty acid 
composition of egg yolk lipids in relation to 
dietary fats. J. Sci. Food Agric. 13:300-303.

Thomas, J. M. H., H. S. Nakaue and B. L. Reid. 
1966. Effect of increasing dietary levels of acelyi- 
salicylic acid on performance and cecal microbial 
counts of White Leghorn pullets. Poultry Sci. 
45:1313-1317.

221


