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ackground: Alpha-lipoic acid (ALA) is an antioxidant and anti-inflammatory agent.

Baker’s yeast produced a fever model that consider a pyrogenic agent. Objective: The
goal of this research was to assess the influence of ALA on the inflammation induced by bakers’
yeast as edema and fever. Methods: Bakers’ yeast was used to induce fever and swelling in
the palm area of the right foot of broiler chicks, then we measure the thickness of the edema
and body temperature at different times. Results: Bakers’ yeast at a concentration of 270 mg/5
ml into the right palm of the feet of the chicks induce fever and edema after 4 hours. ALA
at 75,150and 300mg/kg intraperitoneally causes a reduction in the thickness of the feet in a
dose and time-dependent manner, furthermore, ALA at 75,150and 300mg/kg intraperitoneally
reduce body temperature in a dose and time-dependent manner.
Conclusion: As a consequence, this study describes a new induced paw edema model that is
not only advantageous from an economic viewpoint, but also from a technical perspective.
Furthermore, ALA has preemptive anti-inflammatory and antipyretic properties in broiler
chicks.
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Introduction

The yeast species Saccharomyces cerevisiae is
the source of Baker’s yeast which is derivative
from it. Baker’s yeast was commonly utilized as a
pyrogenic agent from fungal sources for inducing
hyperpyrexia in research studies assessing
antipyretics[1] in animals model like rats[2],
mice[3], rabbits[4] and birds[5].

Baker’s yeast and Brewer’s yeast triggers
pyrexia, fatigue and loss of appetite that
was followed by increased concentration of
inflammatory cytokines like interleukin-6 and
tumor necrosis factor-o in the blood plasma and
stimulation of inflammatory transcription factors
(nuclear factor for stimulator of transcription

STAT-3), and NF-kB)) and interleukin-6,the
signal transducer in the hypothalamic tissue
and other organs2]. Increased transcription
factor activation after yeast administration was
associated with enhanced hypothalamic mRNA
expression of TNFa, IL-1, and IL-6, as well as rate-
limiting enzymes for prostaglandin creation[2].
The paw edema method is a reliable method for
assessment the anti-inflammatory properties
of remedies[6]. Formalin, lipopolysaccharide,
carrageenan, zymosan and arachidonic acid were
used previously to induce paw edema in animal’s
model. Formalin after injection produce 2 phases ,
phase one result from chemical stimulation to the
pain receptor showing acute pain then after 15-20
minutes phase 2 starts which is characterized by
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accumulation of fluid at the site of injection and
edema development [7]. Lipopolysaccharide LPS
is an ideal activator of inflammatory cytokines,
LPS-induced edema may be due to enhanced
expression of TNF-a and IL-1h, IL-6[8]. Zymosan
is a wall constituent of the yeast Saccharomyces
cerevisiae that yields an extreme inflammatory
reaction, Plasma treatment with zymosan is
recognized to stimulate complement and create
Csa, a powerful chemotactic agent for neutrophils
[9]. Carrageenan a polysaccharide from the
seaweed-Rhodophycae, has been characterized
by a primary phase began by the histamine ,
serotonin and bradykinin release ,continued by
a secondary phase mainly followed by releasing
of prostaglandin , While Carrageenan stimulates
expression of only IL-1h. Chemical mediators
like histamine,SHT and prostaglandins play a
crucial role in Carrageenan -induced edema[10]

Many studies have described ALA as
antioxidant and anti-inflammatory agent, because
it has a very high defense mechanism against free
radicals in various ways!11,12] . Later work has
shown that ALA can be used to prevent or treat
a variety of pathological conditions caused by
oxidative stress. ALA has been shown to inhibit
the release of several cytokines, such as tumor
necrosis factor alpha (TNFa) and interleukin 6.
(IL6) [13].

While numerous facts on the capability of
ALA to increase immune ability and antioxidant
defenses and suppress inflammatory reactions are
existing, it is unclear yet if ALA can also reverse
the inflammatory state caused by baker yeast in
broiler chicks. In this study, we examined the
effects of baker’s yeast as paw edema inducible
and assess the anti-inflammatory and antipyretic
properties of ALA in broiler chicks.

Materials and Methods

Materials

Baker’s yeast (Saf-instant® Red yeast) was
used to induce paw edema at 270mg/kg dose
was dissolved in 5ml distilled water, ALA
(Lipoic-Forte by AMS®), was dissolved in
propylene glycol at different doses to evaluate
the anti-inflammatory effects. Digital caliper
to determine the thickness of paw edema and
digital thermometer to determine the core body
temperature was used in our experiment.

Animals
Ross broiler chicks of both sexes were obtained
at age of one day from a local hatchery in Nineveh,
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Iraq. This is an appropriate lab animal (chick)
model used previously in pharmacological and
toxicological studiest14,15]. They were housed in
batches of 20-25 chicks at a temperature of 25-30
°C with constant lighting and wood shavings as
floor litter. The water and feed were ad libitum.
Experiments were conducted when the ages of the
chicks were between 7-9 days and an average of 6
chicks per group.

Baker's yeast -induced foot edema and pyrexia in
chicks

The anti-inflammatory activity of ALA was
evaluated using a baker’s yeast-induced foot
edema model of inflammation in chicks with
slight modifications16]. At the first meloxicam
(10 mg/kg IP) was used as a positive control,
Control animals received only propylene glycol,
which serves as a negative control. ALA was
administered intraperitoneally at different doses
(75, 150, and 300 mg/kg) then one hour after the
injection of all groups the Beckens yeast (10 pl)
in the paw of the right foot of chicks to induce
edema. A digital Caliper was utilized to measure
foot volume at administration and at 1, 2, 3, and 4
h after administration. Simultaneously to measure
edema caused by bakers) yeast, the Cloacal
temperature (TC) was measured by inserting a
lubricated digital thermometer 2 centimeters into
the cloaca of the chicks. TC was monitored hourly
over the next 4 hour period after all groups were
administered.

Ethical approval

We obtained the official approval for the study
protocol from the Committee of Postgraduate
Studies at the College of Medicine, University of
Mosul, Iraq according to institutional regulations
on animal handling and use in research.

Statistical analysis

The statistics software package SPSS (IBM)
for statistical analysis of the data was used.
Excel2013 program was used for design the
figures. Data were evaluated by one and two-
way analysis of variance followed by the least
significant difference test. Data were expressed
as mean + SE (standard error), p < 0.05 was
considered statistically significant.

Results

Baker's yeast -induced edema

The time course curves for the impacts of
ALA and meloxicam on baker’s yeast-induced
edema in chicks are shown in Figures 1, 2, 3, 4,
and 5. Baker’s yeast injection (10 pL,) induced
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remarkable inflammation resulting in foot edema
and reddens in the chicks climax at 3—4h (Fig.
1). The two-way ANOVA (treatment and time)
demonstrated that treatment had a significant
effect on ALA (preemptive) and meloxicam
(preemptive). In other words, ALA reduces paw
swelling in a dose and time-dependent manner
when compared to the negative and positive
control groups. The anti-inflammatory activity
percentage for Alpha-lipoic acid at 20, 40 and 80
mg/kg was 9, 19 and 20 respectively.

Baker's yeast -induced pyrexia

The time course curves for the effects of
ALA and meloxicam on baker’s yeast-induced
pyrexia in chicks are shown in Table 1 and Fig. 6.
Baker’s yeast injection (10uL,) caused significant
inflammation in the chicks, resulting in pyrexia
that peaked at 4h (Fig. 1). The two-way ANOVA
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(treatment and time) revealed a significant effect
of drug treatment for ALA (preemptive), which
means that ALA causes a dose and time dependent
reduction in cloacal temperature when compared
to the negative control group.

Discussion

We designate a cheap and dependable
technique for developing paw edema and pyrexia
in chicks in this study. In features of drug and lab
animal testing, the current method of inducing
paw edema and pyrexia appears to be superior
to last approaches that utilize different pyrogenic
materials, as will be discussed in detail below.

In the beginning and first of all, through our
study we were able to combine two tests in one
test. The fever induction test was conducted alone
and the edema induction test was conducted
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TABLE 1. Preemptive antipyretic effect of alpha lipoic acid against pyrexia induced by baker’s yeast

Groups Time in hour for determine the Cloacal temperature

0 1 2 3 4
propylene glycol 39.3£0.07 39.1+0.08 39.14+0.06 39.3+0.09 39.7+0.13
Meloxicam 10mg 39.6+0.27 40.2+0.31* 39.8+0.15 39.6+0.17 40.0+0.18
ALA 75mg 39.5£0.15 37.6+£0.30*a 37.740.33*a 38.8+0.19 39.7+0.19
ALA 150mg 39.4+0.12 37.3+0.45*a 36.8+0.40*ab 37.1£0.72*abc 37.9+ 0.60*abc

ALA 300mg 39.6+0.21 36.7+0.48*a

35.6+0.27*abc

35.1+0.30*abc

35.3+ 0.33*abc

n = 6, the observations are mean + SEM,
*P<0.05, as compared to propylene glycol group,

a P<0.05, as compared to meloxicam at 10 mg/kg,

b P<0.05, as compared to ALA at 75 mg/kg.
¢ P<0.05, as compared to ALA at 150 mg/kg.

BODY TEMPERETURE

TIME {HOUR)

Fig. 6. (Antipyretic effect of ALA to fever Induced by Baker yeast)
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alone. Thus, we shortened the time and reduced
the experimental animals in the new method that
we introduced.

The administration of Baker’s yeast
subcutaneously after 4 hours into the plantar
area of the chick’s paws triggered an acute
inflammatory state leading to enlargement of the
injected paws. Analogous inflammatory states
are elicited by other materials, carrageenan!l7],
zymosan'18] and formalin'19] and have been
established to be active in recognizing beneficial
anti-inflammatory ~ remedies. = Carrageenan-
induced edema consequences from the chemical
mediators releasing like SHT and histamine
through the 1st hour and prostaglandins through
the next 2 h. Zymosan-induced edema is reliant
on interlukin-1 mediated inflammation. While,
formalin-induced edema is related to bradykinin
release [17] .Our study evidently creates the anti-
inflammatory and antipyretic properties of the
Alpha-lipoic acid in chick’s model. Our results
confirmed the anti-inflammatory effect of alpha-
lipoic acid by reducing the volume of edema in
the feet of chicks injected with bakers’ yeast.
The mechanism of alpha-lipoic acid’s anti-
inflammatory action may be through inhibition
of inflammatory cytokines and TNF-alpha or
through inhibition of production of inflammatory
prostaglandins.

The core body temperature of the chick’s
injected baker’s yeast (270mg/kg) initially
decreased. The drop in core body heat continued
for 2 hours and was accompanied by pyrexia,
which climax at 4 hours after injection these
findings agree with the study conducted by
brewer’s yeast on rats’ models[1].

Our findings reveal that ALA drops
body temperature in feverish chicks. ALA
administration has been shown in mammalian
species to drop body temperature by enhanced
heat loss by panting and cutaneous vasodilation in
both cold and hot environments. 20,21] , and we
expected the chicks of the current study dropped
body temperature by resembling mechanism.
If so, then ALA might have brought the loos of
heat by its thiol-reducing effect on N- methyl D-
aspartate receptors in the central nervous system
resemble to in the mammals, It may be due to the
thiol-induced heat loss responses are overcome
by N- methyl D- aspartate blockers 20,22,23].
ALA must be converted enzymatically to the
reduced form dihydrolipoic acid earlier it can be

used as a thiol reductant (DHLA). This has been
observed in rabbits to occur quickly; moreover,
the production of DHLA is significantly reduced
in fever[21].

In conclusion, in this article we exist and
describe a dependable procedure to induce edema
(localized inflammation) and fever (generalized
inflammation) in chicks that appears particularly
appropriate to assess new drugs. One of the top
advantages of the present model is that it allows
anti-inflammatory and antipyretic assessment
with one procedure. So a significant decrease
in the number of animals necessary for each
assessment. Therefore, this protocol seems to be
not only advantageous from the economic and
technical point of vision, but also has more animal
ethical concerns. Finally ALA has preemptive
anti-inflammatory and antipyretic properties in
broiler chicks.
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