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Diacerein decreases TNF-a and IL-1b levels in peritoneal fluid
and prevents Baker’s yeast-induced fever in young rats
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Abstract

Objective To investigate the effect of diacerein, an anti-

inflammatory drug, on body temperature and protocols of

fever induction in male Wistar rats.

Methods The effect of diacerein (5.0 mg/kg, s.c.) on

rectal temperature (TR) changes induced by Baker’s yeast

(0.135 g/kg, i.p.) and PGE2 (10 ng/animal, i.t.) was eval-

uated. TR changes were recorded over time. The leukocyte

count and TNF-a and IL-1b content were evaluated in the

peritoneal fluid by means of optical microscopy and

enzyme immunoassay (ELISA kits), respectively.

Results The administration of diacerein to febrile animals

attenuated Baker’s yeast-induced fever but did not alter

prostaglandin E2-induced fever. Diacerein prevented

the development of Baker’s yeast-induced fever and

significantly attenuated the increase in peritoneal leuko-

cytes and decreased IL-1b and TNF-a levels in peritoneal

fluid.

Conclusions These data suggest that diacerein partially

protects against Baker’s yeast-induced fever and peritoneal

leukocyte migration, and indicate that this effect appears to

be due to inhibition of release of cytokines (such as TNF-a
and IL-1b).

Keywords Fever � Cytokines � Leukocyte migration �
In vivo inflammation � Infection � Baker’s yeast

Introduction

Fever is a regulated elevation of body temperature above

the normal range, and one of the host defense mechanisms

against various pathogenic stimuli such as infection, injury

and inflammation [1, 2]. Evidence suggests that monocytes

and macrophages synthesize pro-inflammatory cytokines,

including interleukin 1-b (IL-1b), interleukin-6 (IL-6) and

tumor necrosis factor-a (TNF-a), which trigger a febrile

response [3, 4]. Accordingly, systemic [3], intracerebro-

ventricular [5] and intra-hypothalamic [3] injections of

IL-1b cause fever. In addition, while increases in the sys-

temic [6] and cerebral [7] levels of IL-1b correlate with

fever development, the injection of the IL-1b antagonist,

IL-1Ra, antagonizes LPS- [8, 9] and IL-1b-induced fever

[4]. In line with this view, IL-1 receptor knockout animals

fail to develop fever in response to LPS [10].

Significantly less is known about the role of cytokines in

Baker’s yeast-induced fever, but there is evidence that

TNF-a plays a role in this process [11], since serum TNF-a
levels increase during the initial stages of Saccharomyces

cerevisiae mannan-induced fever in rats. This is consistent
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with the view that TNF-a is an endogenous pyrogen [3],

although there are also reports suggesting that this cytokine

is an endogenous cryogen [3, 12].

Diacerein is an anthraquinone [13] that ameliorates the

course of osteoarthritis [14, 15], a disease in which cyto-

kines seem to play a key role [16]. The active metabolite of

diacerein is rhein (1,8-dihydroxy-3-carboxyanthraquinone)

[15, 16], which is found in plants of the genus Cassia and

has moderate anti-inflammatory and analgesic activity [17].

In fact, it has been proposed that diacerein decreases the

inflammatory response by inhibiting cytokine synthesis

[15, 16]. Accordingly, diacerein interferes with molecular

pathways leading to cytokine production in monocyte-

macrophages [18], and accumulating evidence suggests

that inhibition of pro-inflammatory cytokine production

underlies the chondroprotective [15, 19] and anti-inflam-

matory effects of this anthraquinone [16].

Although it has been demonstrated that diacerein

decreases cytokine-mediated responses, no study has

addressed whether this compound has antipyretic activity.

The search for novel antipyretics with mechanisms of

action other than cyclooxygenase inhibition is particularly

relevant, considering the known deleterious effects of

sustained high fever on CNS in children. Therefore, the

purpose of this study was to investigate the effect of

diacerein on Baker’s yeast- and PGE2-induced fever in

young rats.

Materials and methods

Drugs

Commercially available dried Baker’s yeast (Saccharo-

myces cerevisiae, Saf do Brasil Produtos Alimentı́cios

Ltda) was suspended in pyrogen-free 0.9% NaCl in a water

bath at 37�C for 5 min. Diacerein was kindly donated by

TRB Pharma (São Paulo, Brazil) and was solubilized in 5%

Tween 80. Dipyrone (Hoechst, São Paulo, Brazil) was

diluted in 0.9% NaCl. Prostaglandin E2 (Akros Organics,

NJ, USA) was prepared in pyrogen-free 0.9% NaCl.

Animals

Male Wistar rats (28–30 days of age, 70–90 g) bred in our

animal house were used. The animals were housed in

groups of eight in a cage at controlled temperature

(23 ± 1�C) with a 12-h light dark cycle (lights on at 7:00)

and with standard lab chow and tap water ad libitum. The

animals were transferred to the experimental room 1 day

before the experiments for acclimation to the environment.

All temperature measurements were taken between 8:00

and 17:00 h and room temperature was kept at 23 ± 1�C.

Each animal was used only once, and no more than one

animal per litter was assigned to each group. The experi-

ments were approved by the Committee on the Use and

Care of Laboratory Animals of our University.

Rectal temperature measurement

Rectal temperature (TR) was measured with a lubricated

thermocouple inserted into the rectum of the animal, for

1 min. The probe was linked to a digital device, which

displayed the temperature at the tip of the probe with a

0.1�C precision. The values displayed were manually

recorded. In order to minimize the effects of the stress

associated with handling and injecting on rectal tempera-

ture, all rats were habituated to the measuring procedure

for two consecutive days. In these sessions, the animals

were subjected to the same temperature measuring proce-

dure described above.

Effect of diacerein on basal rectal temperature

After the basal TR measurement the animals were subcu-

taneously injected with vehicle (5% Tween 80 in 0.9%

NaCl, 5 ml/kg) or diacerein (1.5, 5.0, or 15.0 mg/kg). TR

changes were recorded every hour for 5 h, and expressed as

the difference from the basal value.

Effect of diacerein on Baker’s yeast-induced fever

In the first protocol, we assessed whether diacerein reverts

Baker’s yeast-induced fever [20]. Immediately after mea-

suring the initial TR the animals were intraperitoneally

(i.p.) injected with a pyrogenic dose of Baker’s yeast

(0.135 g/kg). TR changes were recorded every hour until

12:00 h, when the animals were expected to present a full

febrile response. Only those animals that showed an ele-

vation of rectal temperature of at least 0.5�C in relation to

its basal value were used. The animals were then injected

with vehicle (5% Tween 80 in 0.9% NaCl, s.c.) or diacerein

(5.0 mg/kg, s.c.). TR was recorded every hour for 5 h after

the drug injections.

In the second protocol, we assessed whether diacerein

prevents Baker’s yeast-induced fever. After measuring the

basal TR, the animals were injected with Baker’s yeast

(0.135 g/kg, i.p.) or vehicle (0.9% NaCl, i.p.). After 60 min,

the animals were subcutaneously injected with vehicle (5%

Tween 80 in 0.9% NaCl) or diacerein (5.0 mg/kg, s.c.). It is

important to point out that at this time none of the animals

had a febrile condition (see Fig. 3). The animals previously

injected with yeast received diacerein (5.0 mg/kg, s.c.) or

vehicle (5% Tween 80 in 0.9% NaCl) 210 min after intra-

peritoneal administration of Baker’s yeast. The TR was

recorded every hour.
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Evaluation of the antifungal activity of diacerein

In order to investigate the antifungal activity of diacerein

we used the macrodilution technique [21]. RPMI 1640

medium containing L-glutamine was prepared according to

the manufacturer’s instructions. After reconstitution, the

medium was supplemented with glucose to obtain a final

concentration of 2%, and buffered to pH 7.0 with 3-(N-

morpholino)propanesulfonic acid to a final concentration

of 165 mM and S. cerevisiae was added. The procedures of

inoculum preparation and incubation were those of the M

27-A2 methodology. Increasing concentrations of diacerein

(15.6–1,000 lg/ml) in the medium were tested.

Effect of diacerein on leukocyte and cytokine (TNF-a
and IL-1b) increase in the peritoneal fluid induced

by Baker’s yeast

In order to investigate whether diacerein alters a Baker’s

yeast-induced peritoneal leukocyte increase, we injected a

pyrogenic dose of Baker’s yeast (0.135 g/kg, i.p.) or

vehicle (0.9% NaCl, i.p.) and 1 hour later diacerein

(5.0 mg/kg, s.c.) or vehicle (5% Tween 80 in 0.9% NaCl,

5 ml/kg, s.c.). Three hours later the animals were killed by

decapitation under anesthesia with thiopental. Abdominal

skin below the sternum was nicked, and peritoneal lavage

was performed by i.p. injection of 10 ml of Tris–HCl

buffer with EGTA (2 mM), EDTA (2 mM) and PMSF

(0.2 mM). The abdominal cavity was gently massaged for

1 min and the peritoneal fluid was collected by a needle.

Samples were discarded when hemorrhages were detected

in the cavity. The washed volume (8 ml) was aspirated and

300 ll aliquots were separate for cell counts in a Neubauer

chamber (1:3 dilution in Türk solution) by means of optical

microscopy. Leukocytes were separated from the super-

natant by centrifugation (5,000 rpm, 10 min), and 6 ml of

supernatant was lyophilized and then stored at -20�C. A

researcher who was not aware of the animal’s previous

treatment carried out the leukocyte count. The groups were

as follows: Saline plus vehicle (n = 3 animals per group),

Saline plus diacerein (5.0 mg/kg, s.c.) (n = 4), Baker’s

yeast (0.135 g/kg, i.p.) plus vehicle (n = 3), Baker’s yeast

plus diacerein (n = 4).

For the determination of the TNF-a and IL-1b con-

tent, the lyophilized peritoneal fluid was resuspended in

1,000 ll of 1% bovine albumin solution and the cytokine

levels were evaluated by enzyme immunoassay. In this

protocol, commercially available kits were used with

monoclonal-specific antibodies for each cytokine. The

cytokine level was measured by enzyme-linked

immunosorbent assay (ELISA), according to the manu-

facturers’ instructions (R&D Systems Inc., Minneapolis,

MN). The range of values detected by this assay was

100–6,400 pg/ml (IL-1b) and 5–2,000 pg/ml (TNF-a).

The intra-assay coefficient of variations (CV) for IL-1b
and TNF-a assays were 3.49 ± 0.63% and

2.33 ± 0.44%, respectively. All samples were run in a

single ELISA plate (one plate for each cytokine). Both

cytokine concentrations were estimated by colorimetric

measurement at 450 nm by means of an ELISA plate

reader by interpolation from a standard curve. The

results are expressed in pg/ml.

Effect of diacerein on prostaglandin E2-induced fever

In the first protocol, we assessed whether diacerein reverts

prostaglandin E2 induced fever. The basal TR was mea-

sured and immediately after a pyrogenic dose of PGE2

(10 ng/animal) or vehicle (NaCl 0.9%, 100 ll) was intra-

thecally administered according to [22]. The dose of PGE2

was selected based on a pilot study, in which a 10 ng dose

was found to cause significant hyperthermia. Ninety min-

utes after the administration of PGE2 the rats were injected

with vehicle (5% Tween 80 in 0.9% NaCl, 5 ml/kg) or

diacerein (5.0 mg/kg, s.c.). TR changes were recorded

every 30 min for 4 h. In the subsequent 3 h the TR was

measured at 1-h intervals. The groups were as follows:

Saline plus vehicle (n = 5 animals per group), Saline plus

diacerein (5.0 mg/kg, s.c.) (n = 5), PGE2 (10 ng/animal,

i.t.) plus vehicle (n = 10), PGE2 plus diacerein (n = 10).

In the second protocol, we assessed whether diacerein

prevents prostaglandin E2-induced fever. After measuring

the basal TR the animals were injected with vehicle

(5% Tween 80 in 0.9% NaCl, 5 ml/kg) or diacerein

(5.0 mg/kg, s.c.). Thirty minutes later, they received PGE2

(10 ng/animal, i.t.). TR changes were recorded every

30 min for 4 h, and in the subsequent 3 h TR was measured

at 1-hour intervals.

Since systemic diacerein delayed Baker’s yeast-induced

but not PGE-induced fever, we tested whether the intra-

thecal injection of diacerein altered prostaglandin

E2-induced fever. After measuring the initial TR, the

animals were co-injected with diacerein (2.5 lg/animal)

and PGE2 (10 ng/animal) and TR changes were recorded

every 30 min for 5 h.

Statistical analysis

Basal rectal temperature and changes in rectal temperature

were expressed as mean ± SEM. Data were analyzed by

two-way or three-way analysis of variance (ANOVA), with

time treated as a within-subject factor, depending on the

experimental design. Post-hoc analysis was carried out

using the F test for simple effects and the Student–

Newman–Keuls test, when appropriate. A value of

P \ 0.05 was considered statistically significant.
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Results

The effect of diacerein (1.5, 5 and 15.0 mg/kg or vehicle,

s.c.) on the basal rectal temperature (TR) of young rats over

time is shown in Fig. 1. Statistical analysis (two-way

ANOVA with repeated measurements) revealed a signifi-

cant diacerein dose-by-time interaction [F(12,160) = 4.07;

P \ 0.01]. Post-hoc analysis (F test for simple effect)

showed that 15.0 mg/kg of diacerein altered the basal TR

over time compared with the control group [F(4,160) =

7.08; P \ 0.05]. Since the administration of diacerein at

the dose of 15.0 mg/kg reduced TR with time (effect per

se), the dose of 5.0 mg/kg was selected to test whether

diacerein reverted yeast-induced fever in rats in subsequent

experiments.

The effect of diacerein (5.0 mg/kg, s.c.) on Baker’s yeast-

induced fever is shown in Fig. 2. Statistical analysis of TR

over time showed that diacerein attenuated the Baker’s

yeast-induced fever in young rats [F (15,305) = 9.24;

P \ 0.01]. However, diacerein had a weak antipyretic

activity compared with dypirone (100 mg/kg, s.c.), a clas-

sical antipyretic [F(5,305) = 7.64; P \ 0.001].

Figure 3 shows the effect of repeated injections of

diacerein (5.0 mg/kg, s.c.) on the development of Baker’s

yeast-induced fever. Statistical analysis revealed that a sin-

gle injection of diacerein (60 min after yeast injection)

delayed the Baker’s yeast-induced fever by 2 h

[F(8,272) = 10.62; P \ 0.01]. A second injection of

diacerein (5.0 mg/kg, s.c.) (120 min after yeast) extended

this feverless period for an additional 2 h [F(8,272) = 6.21;

P \ 0.01]. The short duration of the effect of diacerein may

be explained by its short half-life (4 h in healthy humans) and

Fig. 1 Effect of subcutaneous administration of vehicle (5% Tween

80) or diacerein (1.5, 5.0 or 15.0 mg/kg) on rectal temperature change

(TR) over time. Values represent mean ± SEM change from baseline

rectal temperature (n = 11 per group). *P \ 0.05 compared with

vehicle (F values in the text)

Fig. 2 Effect of the subcutaneous administration of saline (0.9%

NaCl), vehicle (5% Tween 80), diacerein (5.0 mg/kg) and dipyrone

(100.0 mg/kg) on Baker’s yeast-induced fever (0.135 g/kg). Baker’s

yeast was injected (i.p.) at time zero. The arrow indicates time of

injection of drugs tested. Values represent mean ± SEM change from

baseline rectal temperature. Number of animals in each group: saline

(12), vehicle (17), diacerein (20), dipyrone (16). *P \ 0.01 compared

with vehicle. #P \ 0.001 compared with dipyrone (F values in the text)

Fig. 3 Effect of the repeated subcutaneous injections of vehicle (5%

Tween 80) or diacerein (5.0 mg/kg) on the development of Baker’s

yeast-induced fever (0.135 g/kg). Baker’s yeast or saline were

injected (i.p.) at zero time. The arrow indicates time of injection of

vehicle or diacerein. Values represent mean ± SEM change from

baseline rectal temperature. Number of animals in each group: saline

plus vehicle plus vehicle (7), yeast plus vehicle plus vehicle (7), yeast

plus diacerein plus vehicle (6), yeast plus diacerein plus diacerein (7).

*P \ 0.01 compared with Baker’s yeast- or vehicle-treated group

(F values in the text)
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by the fact that a low dose of diacerein was used in our

experiments.

In order to investigate possible mechanisms by which

diacerein impairs the development of Baker’s yeast-

induced fever, we evaluated whether this compound has

antifungal activity and/or alters the increase in leukocyte

and cytokine levels induced by Baker’s yeast administra-

tion in a peritoneal wash. The antifungal assay based on the

M27-A2 methodology [21] showed that none of the con-

centrations of diacerein tested (15.6–1,000 lg/ml) altered

S. cerevisiae growth in vitro.

Figure 4 shows the effect of diacerein (5.0 mg/kg, s.c.)

on the number of leukocytes present in rat peritoneal cavity

washes after Baker’s yeast injection. Statistical analysis

(two-way ANOVA) revealed that diacerein reduced the

Baker’s yeast-induced increase in the total number of

leukocytes in the peritoneal cavity washes (significant drug

(diacerein or vehicle) by pyrogen (Baker’s yeast or vehicle)

interaction [F(1,10) = 13.55; P \ 0.05]).

Figure 5a shows the effect of diacerein (5.0 mg/kg, s.c.)

on the Baker’s yeast-induced increase in pro-inflammatory

cytokines (TNF-a and IL-1b) in the peritoneal fluid. In

the absence of Baker’s yeast, TNF-a levels were low

(*50 pg/ml). The administration of Baker’s yeast induced

an approximately sixfold increase in TNF-a levels, which

was prevented by diacerein [F(1,24) = 26.58; P \ 0.01].

Diacerein also prevented the Baker’s yeast-induced

increase IL-1b in the peritoneal wash [F(1,24) = 5.82;

P \ 0.05] (Fig. 5b).

The effect of diacerein (5.0 mg/kg, s.c.) on PGE2

(10 ng/animal, i.t.)-induced fever is shown in Fig. 6.

Ninety minutes after the administration of PGE2, the rats

were injected with vehicle (5% Tween 80 in 0.9% NaCl) or

diacerein and their TR was monitored for 5 h. Statistical

Fig. 4 Effect of subcutaneous administration of vehicle (5% Tween

80) or diacerein (5.0 mg/kg) on the number of leukocytes present in

rat peritoneal washes after Baker’s yeast injection (0.135 g/kg).

Values represent the mean number of cells/mm3. Number of animals

in each group: saline plus vehicle (3), saline plus diacerein (4), yeast

plus vehicle (3), yeast plus diacerein (4). *P \ 0.05 compared with

vehicle (F values in the text)

Fig. 5 a Effect of subcutaneous administration of vehicle (5% Tween

80) or diacerein (5.0 mg/kg) on the TNF-a level in peritoneal fluid in

the presence or absence of Baker’s yeast (n = 7 per group).

*P \ 0.05 compared with vehicle (F values in the text). b Effect of

subcutaneous administration of vehicle (5% Tween 80) or diacerein

(5.0 mg/kg) on the IL-1b level in peritoneal fluid in presence or

absence of Baker’s yeast (n = 7 per group). * P \ 0.05 compared

with vehicle (F values in the text)

Fig. 6 Lack of effect of the subcutaneous administration of vehicle

(5% Tween 80) or diacerein (5.0 mg/kg) on prostaglandin E2-induced

fever (10 ng/100 ll, i.t.). Prostaglandin E2 was injected (i.t.) at time

zero. The arrow indicates time of injection of vehicle or diacerein.

Values represent mean ± SEM change from baseline rectal temper-

ature. Number of animals in each group: saline plus vehicle (8), saline

plus diacerein (11), PGE2 plus vehicle (9), PGE2 plus diacerein (11)

Diacerein decreases TNF-a and IL-1b levels in peritoneal fluid 193



analysis of the TR changes showed that diacerein did not

revert PGE2-induced hyperthermia [F(6,156) = 1.13;

P [ 0.05]. Also, diacerein did not affect PGE2-induced

fever when given before the prostaglandin E2

[F(10,350) = 0.9; P [ 0.05, Fig. 7].

Figure 8 shows the effect of the intrathecal co-injection

of diacerein (2.5 lg/animal, i.t.) and PGE2 (10 ng/animal,

i.t.) on the TR of young rats over time. Statistical analysis

(three-way ANOVA with the ‘‘time’’ factor treated as

repeated measurements) revealed that centrally adminis-

tered diacerein does not alter prostaglandin E2-induced

fever [F(10,330) = 0.87; P [ 0.05].

Discussion

In the current study we showed that diacerein attenuates

Baker’s yeast-induced fever and prevents its development

in young male rats. Baker’s yeast-induced fever coincided

with an increase in total leukocytes in the peritoneal wash,

which was also attenuated by diacerein. Moreover, diace-

rein inhibited Baker’s yeast-induced increases in TNF-a
and IL-1b in the peritoneal wash samples. Diacerein,

however, neither prevented nor reverted PGE2-induced

fever.

Diacerein has long been known as an analgesic [23] and

anti-inflammatory [15, 17, 24] drug. Although the mecha-

nisms by which diacerein carries out these actions are still

incompletely understood, a number of studies have shown

that diacerein and rhein decrease cytokine response by

inhibiting TNF-a, IL-1b and IL-1b-induced NO synthesis

and the maturation of IL-1b [13, 25–27], as well as

inhibiting NF-jB activation [28]. In fact, NF-jB is a

transcription factor that acts a central mediator of the

immune response and one of the most important regulators

of gene expression of proinflammatory mediators [29, 30].

NF-jB activity is controlled by its inhibitory complex

protein, I-jB, which is phosphorylated and driven to pro-

teasome degradation by IKK [31]. Activation of IKK

enhances I-jB degradation, increasing NF-jB availability.

Increased NF-jB availability has been associated to the

translocation of this transcription factor to the nucleus [29],

increased cytokine (TNF-a, IL-1b and IL-6) production

[30] and inflammatory response triggering [29]. Accord-

ingly, inhibitors of IKK have been reported to decrease

inflammation in different animal models by inhibiting

NF-jB translocation [28, 32]. Therefore, it is possible that

at least part of the currently described antipyretic effect of

diacerein is due to a reduction in the synthesis of inflam-

matory cytokines or decreased NF-jB signaling. While

further studies are necessary to define a role for NF-jB

signaling in the currently described antipyretic effect of

diacerein, in this study we confirm that diacerein decreases

Baker’s yeast-induced increase of TNF-a and IL-1b levels

in the peritoneal cavity.

The currently reported increase of TNF-a and IL-1b
levels in the peritoneal wash is in agreement with previous

reports that have shown serum levels of TNF-a increase in

the early phases of the fever induced by S. cerevisiae

mannans, the pyrogenic component of Baker’s yeast

Fig. 7 Lack of effect of the subcutaneous administration of vehicle

(5% Tween 80) or diacerein (5.0 mg/kg) on the development of

prostaglandin E2-induced fever (10 ng/100 ll, i.t.). The arrow
indicates time of injection of vehicle or diacerein. Values represent

mean ± SEM change from baseline rectal temperature. Number of

animals in each group: vehicle plus saline (9), vehicle plus PGE2 (11),

diacerein plus saline (9), diacerein plus PGE2 (11)

Fig. 8 Lack of effect of the intrathecal co-injection of diacerein

(2.5 lg/animal) and PGE2 (10 ng/animal) on the TR of young rats

over time. Values represent mean ± SEM change from baseline

rectal temperature. Number of animals in each group: saline plus

vehicle (9), saline plus diacerein (8), PGE2 plus vehicle (9), PGE2

plus diacerein (11)
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[11, 20]. Accordingly, given the known facilitatory role of

TNF-a and IL-1b in fever development, and the inhibitory

effect of diacerein on cytokine production or release, it is

reasonable to propose that diacerein prevents Baker’s

yeast-induced fever by decreasing pyrogenic cytokine

levels. Regarding this point, it is particularly interesting

that diacerein prevents, but barely attenuates, fever after its

development, further suggesting that it may act in the first

steps of Baker’s yeast-induced pyrogenic response, where

TNF-a seems to play an important role [11].

In this study we also investigated whether diacerein

altered S. cerevisiae growth, since the presence of anti-

fungal activity would certainly prevent Baker’s yeast

infection and the consequent fever response. Diacerein,

however, did not alter S. cerevisiae growth in vitro, sug-

gesting that mechanisms other than yeast growth inhibition

underlie the currently described antipyretic effect of

diacerein.

It is worth noting, however, that diacerein significantly

reduced Baker’s yeast-induced leukocyte peritoneal

migration. This is in agreement with the findings that

diacerein inhibits leukocyte and neutrophil migration

induced by carrageenan in the mouse pleural cavity [33]

and human neutrophil chemotaxis in vitro [34]. Since fever

depends on local leukocyte migration [35], it is possible

that diacerein may impair the development of Baker’s

yeast-induced fever due its ability to inhibit leukocyte

migration. Moreover, pro-inflammatory cytokines, includ-

ing TNF-a and IL-1b, stimulate cell surface expression of

E-selectin [36, 37], on which circulating neutrophils adhere

and roll, initiating the local inflammatory response [38].

Therefore, diacerein, by decreasing cytokine levels, may

impair E-selectin expression and the local inflammatory

response that triggers fever. Consequently, it is reasonable

to propose that inhibition of cytokine production may

underlie diacerein prevention of Baker’s yeast-induced

fever and also peritoneal leukocyte migration.

Since prostaglandins are considered the final mediators

of Baker’s yeast-induced fever [11], we investigated

whether diacerein prevents the fever induced by the

central administration of PGE2. Diacerein, at the same

dose that prevented Baker’s yeast-induced fever, neither

prevented nor reverted PGE2-induced fever. Intrathecally

injected diacerein also did not revert PGE2-induced

fever, further indicating that the lack of effect of sys-

temic diacerein on PGE2-induced fever was not due to

pharmacokinetic events. Therefore, since diacerein did

not alter PGE2-induced fever and significantly inhibited

induced Baker’s yeast-induced increases of TNF-a and

IL-1b, it is reasonable to conclude that mechanisms

upstream of the EP receptors mediate the antipyretic

effect of this compound.

In summary, in this study we show that diacerein pre-

vents and attenuates Baker’s yeast-induced fever by

mechanisms upstream of PGE2 receptors. Since this

anthraquinone derivative prevents fever more effectively

than it reverts it, we suggest that it interferes in the early

stages of fever development. However, diacerein does not

seem to be a promising antipyretic since it only slightly

attenuates a previously established fever.
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