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Salicylates belong to the oldest known non-steroid
anti-inflammatory drugs (NSAIDs). In veterinary medi-
cine they are applied due to their anti-inflammatory
and analgesic properties (3, 17). In bird medicine, the
most frequently used salicylates are acetylsalicylic acid
(ASA) and sodium salicylate (SS). Although modern
and safer drugs have been developed, salicylates are
still in use, as they are cheap and easy to administer
in medicated feed or water. The economical factor is
especially important in treating livestock and poultry.
European regulations concerning salicylates in poul-
try medicine have only been issued in recent years.
The European Agency for the Evaluation of Medici-
nal Products (EMEA) accepted the oral administra-
tion of ASA in chickens in 2003 (summary report
EMEA/MRL/860/03) and oral SS administration in
turkeys in 2007 (summary opinion EMEA/CVMP/
561036/2007). In January 2010, EMEA issued a mean

residue level (MRL) values for SS in turkeys (sum-
mary opinion EMEA/CVMP/16267/2010). This indi-
cates that salicylates are still objects of research and
scientific concern. Several indications for use of
salicylates and other NSAIDs in birds have been
proposed by different authors. These include trauma,
intestinal imbalance due to coccidial and bacterial
diseases, sudden death syndrome, broiler ascites, heat
stress, promotion of growth and egg production (6, 7,
9-11, 14, 18, 20, 24, 26, 27). Whereas the benefits of
anti-inflammatory drugs usage in locomotion distur-
bances or trauma are well documented (10, 14, 20),
some other indications seem to be contradictory and
empirical (3). Several studies carried out in recent years
have been focused on pharmacokinetics of SS in poul-
try (3, 4) and its efficacy in inflammation models in
birds (5, 13), but well documented data on the tole-
rance and specific side effects of these drugs in birds
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This study was performed to investigate the safety of ASA and SS in chickens in conditions of moderate
overdose. Seventy five broiler chickens (Sanhuangji breed) were divided into control and experimental groups.
The chickens were administered orally with ASA or SS in the following daily doses: 50, 100 and 200 mg/kg for
20 days. In the course of the experiment weight gains were recorded. On day 14 and day 20 the chickens were
sampled for blood biochemical analysis. Investigated parameters included serum total protein, albumin, uric
acid, creatinine, potassium, sodium and calcium contents as well as alanine transaminase activity. After the
last samplings the chickens were dissected and liver and kidney to body weight ratios were recorded. It was
demonstrated that SS at a dose of 200 mg/kg increased serum total protein level. ASA increased serum
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No clinical manifestations of intolerance were observed. It is assumed that chickens tolerate ASA and SS well,
even in doses producing distinct side effects in several mammalian species.
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seems to be insufficient. The general mechanism of
action of NSAIDs is the inhibition of cyclooxygenase
(COX), enzyme responsible for converting arachido-
nic acid into prostanoids � important local hormones
and mediators of inflammation. There are two isoforms
of COX, both having different physiological function.
COX1 is responsible for constitutive prostaglandin
synthesis in, for example, haemostasis, protection of
gastro-intestinal mucous membranes and maintaining
renal blood flow (8), whereas the inducible COX2
synthesizes prostaglandins during inflammatory pro-
cesses. Since most NSAIDs inhibit both COX1 and
COX2, the drug�s safety is usually associated with the
relative degree to which they inhibit respective iso-
forms. It is generally accepted that salicylates are pre-
ferential COX1 inhibitors. Adverse effects associated
with salicylates are mainly due to the impairment of con-
stitutive prostaglandin synthesis (8). Most frequently
affected targets are gastro-intestinal tract, haemostasis,
kidneys and electrolyte homeostasis. Since salicylates
(as well as other NSAIDs) show strong inter-species
variability in their safety of usage, the results obtained
for one species cannot be extrapolated to another.

The aim of the study was to investigate the effects
of different doses of ASA and SS administration on
weight gains and serum biochemical parameters in
broiler chickens. Besides live body weight measure-
ments, liver and kidney to body weight ratios were
recorded, whereas several serum biochemical para-
meters served as the early markers of potential intole-
rance to the administered drugs.

Material and methods
Seventy five young healthy female broiler chickens (San-

huangji breed, 40-day-old, approx. 1 kg) were obtained from
a commercial farm (Hunan, China) and divided into 7 groups
(10 or 11 individuals each). The animals were kept in
cages and fed a commercial broiler chicken feed along with
tap water ad libitum. The groups SS 50, SS 100, SS 200,
ASA 50, ASA 100, and ASA 200 were treated with SS or
ASA at doses of 50, 100 and 200 mg/kg respectively. The
drugs were dissolved (SS) or suspended (ASA) ex tempore
in starch gel to obtain final concentrations of 50, 100 and
200 mg/mL and then administered individually once a day
via a tube into the crop at an appropriate volume (1 mL/
kg). The control group was given an appropriate volume of
starch gel. The chickens were fed approximately 30 min
after the drug administration. The whole treatment lasted
20 days. The body weight was noted regularly. On days 14
and 20 blood was sampled (5 mL) by brachial venipunctu-
re and collected into single-use tubes for clotting. Blood
serum was separated by centrifugation (3000 rpm, 15 min)
and the samples were stored at �20°C until assayed. After
the last sampling, 5 birds from each group were sacrificed
by rapid decapitation and subjected to necroscopic exami-
nation. Liver and kidney weights were recorded and sam-
ples for histological investigation (haematoxylin and eosin
staining) were stored in 4% formalin. Liver and kidney
weights to body weights ratios (liver and kidney indices)

were expressed as body weight percent. The use and care
of animals were in accordance with the guideline of the
Hunan Agricultural University in Changsha, China, where
the study was carried out. The Polish co-authors obtained
permission from the Local Ethical Committee to carry out
an identical experiment in Poland.

ASA was obtained from Sinopharm Chemical Reagent
Co., Ltd (Shanghai, China) and SS from Jinan Trading
Limited Animal Husbandry and Culture Park (Jinan,
Shandong, China). Kits for determination of alanine trans-
aminase (ALT) activity and measurements of uric acid,
creatinine, total protein, albumin and calcium contents
were obtained from Biosino Bio-technology & Science Inc.
(Beijing, China) and the estimates were performed with
the Mindray BS-200 Chemistry Analyser (Shenzhen, China).
The contents of sodium and potassium were measured
manually using kits obtained from Nanjing Jiancheng Bio-
engineering Institute (Nanjing, China). All estimates were
performed according to the manufacturer�s instructions.

Experimental data were expressed as the mean and
standard deviation. Student�s unpaired t-test was used to
identify significant differences between the control and each
of the experimental groups.

Results and discussion
During treatment the chickens did not show any

clinical signs of intolerance, nor was the feed or water
uptake visibly affected. The weight gains in different
groups measured at day 10 and 20 respectively were
summarised in fig 1. A significant increase in weight
gain was observed in the group SS 100 (p < 0.01) as
compared to the control group. Weight gain in the
group SS 200 was lower than in the control group but
it did not show statistical significance. In the ASA
treated groups no significant influence on weight gain
was observed. No macroscopic lesions were found.
Liver and kidney indices are summarised in fig 2. The
highest kidney indices were observed in groups ASA
200 and SS 200 but as compared to the control group,
these results show statistical significance only for ASA
(p < 0.01). Histological evaluation did not reveal any
lesions. Liver indices were lower in all experimental
groups treated with either ASA or SS. In SS treated
groups the decrease was significant in all three groups
but chickens from SS 100 had the lowest liver indices
(p < 0.01). In ASA treated groups the decrease was
found to be statistically significant (p < 0.01) only in
the groups ASA 50 and ASA 100. No lesions were
found microscopically in livers in either the ASA or
SS treated groups.

Blood parameters measured at day 14 and day 20 are
summarised in table 1. The serum ALT activity and
creatinine, potassium, sodium and calcium contents
did not significantly differ between experimental
groups. The level of uric acid was slightly increased in
the group ASA 200 as compared to the control group
(p < 0.01) but it remained within the physiological
range (19). Total serum protein content showed a sta-
tistically significant increase in group SS 200 on days
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14 and 20 (p < 0.05 in both cases). In
the ASA treated animals a statistically
significant increase in total serum pro-
tein content was observed in the group
ASA 100 (p < 0.01) but not at a higher
dose. This was observed in both me-
asurements (day 14 and day 20). The
level of serum albumins did not show
any significant differences in SS treated
groups as compared to the control. In
ASA treated groups the pattern of
albumin levels was similar to total
protein levels. Only in the group ASA
100 a significant (p < 0.01) increase in
serum albumin was found.

The purpose of this study was not to
cause salicylate poisoning, but to inve-
stigate the ability of chickens to tole-
rate a moderate ASA and SS overdose.
In many scientific papers investigating
the effect of ASA or SS treatment in
animals the applied dose is expressed
as a percent of feed or water volume.
We found this not accurate enough as
both water and feed uptake may vary
among individuals especially when side
effects appear. This is why we decided
to dose the drugs individually. The
lowest dose for both drugs applied in
this study (50 mg/kg) was based on
data obtained from empirical use and

control

n = 11

SS 50

n = 11

SS 100

n = 10

SS 200

n = 11

ASA 50

n = 11

ASA 100

n = 10

ASA 200

n = 11

0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

1,8

day 0 day 10 day 20

[kg]

control
SS

50

SS

100

SS

200

ASA

50

ASA

100

ASA

200

SS

50

SS

100

SS

200

ASA

50

ASA

100

ASA

200
control

0

0,5

1

1,5

2

2,5

3

3,5

4
liver index kidney index

[%]

Fig. 1. Weight gains in chickens treated with sodium salicylate (SS) and acetyl-
salicylic acid (ASA) measured at days 10 and 20
Explanations: * statistically significant difference (p < 0.05) as compared to control
group

Fig. 2. Liver and kidney weight to body weight indices (%) in chickens treated
with sodium salicylate (SS) and acetylsalicylic acid (ASA)
Explanations: statistically significant difference (p < 0.05) as compared to control
group (n = 5 in each group)

Explanations: * statistically significant differen-
ces at p < 0.05 as compared to control group;
n � number of animals in the group; ALT � ala-
nine transaminase; na � not analyzed

Tab. 1. Mean (M) and standard deviation (SD) values of serum biochemical parameters obtained after 14 and 20 days of
treatment
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kinetic studies in chickens (4). Usually the treatment
lasts about 5 days. To reproduce the conditions of
moderate overdose the experimental protocol inclu-
ded groups treated with doses increased 2 and 4 times
(100 and 200 mg/kg respectively) and the total time of
treatment was extended to 20 d.

During the experiment chickens did not show any
clinical signs of intolerance to the administered drugs.
In SS treated chickens, a significant increase in weight
gain was observed only in SS 100. This effect was dose
independent and was not reproduced in the ASA
treated groups. Therefore, we conclude that although
beneficial influence of SS on weight gain might be
vague, the lack of negative influence of both SS and
ASA in applied dose ranges is confirmed. The exi-
sting data often show contradictory results in regard
to salicylate influence on weight gain in poultry. Two
studies found a beneficial effect of ASA on chicken
growth when it was administered with feed at 0.3%
and 0.2% (12, 23) and another study confirmed it for
0.05% and 0.1% (1). The same authors stated that the
food addition of 0.15% ASA decreased the weight gain
in treated chickens. Several studies show no influence
on weight gain in the dose range between 0.0125%
and 0.08% (25, 27). Negative effects were observed
by Nakaue et al. (22), who concluded that food sup-
plementation with 0.6% and 0.9% ASA decreased
weight gain in 4 week old chickens. Murai et al. (21)
associated the negative effect of 0.4% ASA feed addi-
tion with polyunsaturated fatty acid deficiency in young
chickens.

The highest kidney indices were observed in ASA
200 and SS 200, but as compared to the control group,
these results show statistical significance only for ASA.
No lesions were found microscopically. In a 3 month
study performed on rats a significant increase in
kidney weights was observed in male individuals ad-
ministered with ASA doses of 50, 150 and 500 mg/kg
(2). It is difficult to predict if similar phenomenon
would appear in chickens after prolonged administra-
tion. In the same study (2) a dose-dependent increase
in liver weight was observed, but no histological chan-
ges were seen. In our study liver weights were lower
in all experimental groups treated with either ASA or
SS (as compared to the control) but this decrease was
not dose dependent and no lesions were found micro-
scopically in either ASA or SS treated groups. It
seems that the liver index does not reflect the impact
of salicylates on this organ. The previously mentioned
study on rats also revealed a decrease in serum globu-
lins. In females, this decrease was significant even in
the groups treated with the lowest dose of ASA (50
mg/kg). In the present study, total serum protein con-
tent showed significant increase in the group treated
with the highest dose of SS in both measurements (day
14 and 20). In the ASA treated animals the highest
increase in serum protein was observed only in the ASA
100 group (day 14 and 20). The serum level of albu-

mins did not show any significant differences in SS
treated groups as compared to the control. In ASA
treated groups the highest serum albumin level was
observed in the medium dose group. The dose-inde-
pendent nature of these findings prevents any firm con-
clusions regarding the background of this increase. We
did not observe a decrease in total protein or albumin
levels in any group. This means that protein and in
particular albumin production was not diminished by
the administered salicylates.

In the present study serum ALT levels did not show
any significant difference in salicylate treated chickens
as compared to the control group. In a study perfor-
med on dogs it was found that a dose of 10 mg/kg
ASA administered orally twice a day can significantly
affect the levels of serum ALT after 5 days of treat-
ment (15).

No signs of nephrotoxicity or ion imbalances were
observed in our study. Blood levels of creatinine,
potassium, sodium and calcium did not significantly
differ between experimental groups. Although the
level of uric acid was slightly increased in the group
ASA 200, it still remained within the physiological
range (19). Koncicki et al. (16) demonstrated an
increase in blood calcium levels in 6-week-old turkeys
treated with water containing 0.01% and 0.05% ASA.
No influence on blood calcium levels was observed in
the present study on chickens. In a study performed on
dogs treated intravenously with ASA at doses of 7, 70
and 200 mg/kg in 4 separate injections, a significant
decrease in sodium excretion was observed after all
applied doses (2). The present study did not show any
changes in serum sodium levels, probably indicating
higher resistance to sodium imbalances in chickens
after ASA administration as compared to dogs. In
the study performed by Balog et al. (7) male broiler
chickens were given a feed containing 0.2% ASA for
5 weeks. There was no change in serum calcium, uric
acid, total protein and albumin, blood iron and blood
urea nitrogen content. Serum alkaline phosphatase and
lactate dehydrogenase activity was also unchanged.

During necroscopic examination no gastric erosions
or ulcerations were observed in the treated chickens.
In one study performed on dogs, gastro-intestinal
bleedings were observed in the course of 7 d treatment
with ASA (2). The drug was administered twice a day
at doses of 32.5, 65 and 97.5 mg/kg. In another study
carried out on dogs atrophic lesions in gastric mucous
membranes were observed after 3 months of ASA
treatment with the dose of 50 mg/kg which was the
lowest dose applied in this study (2). Kennerman and
Polat (15) report gastric and duodenal erosions and
submucosal haemorrhages in dogs after 5 and 9 days
of oral ASA administration at a dose of 10 mg/kg
twice daily. In rats exposed to 3 month ASA admini-
stration in feed, gastro-intestinal lesions were obser-
ved after an equivalent of 150 mg/kg (2). It seems that
chickens are much less prone than dogs to develop
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gastro-intestinal symptoms after ASA treatment. This
might be due to the drug absorption in the crop and
subsequent decrease in the amount entering the glan-
dular stomach.

As no early signs of adverse effects were found, it is
concluded that chickens tolerate the conditions of
moderate ASA and SS overdose well. The �no ob-
servable adverse effect limit� (NOAEL) could not be
established, because even the highest doses did not
exert typical signs of toxicity observed in other spe-
cies at much lower doses. For a more complete safety
assessment of salicylates application in poultry medi-
cine comparative studies should be performed on other
avian species.
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