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ABSTRACT. Although adjuvants are essential for the initiation of experimental autoimmune diseases, their
precise contribution to the pathological manifestations is still poorly understood. Experimental autoimmune
thyroiditis (EAT) is interesting in that respect because it can be initiated with the help of two different adjuvants
— Freund’s complete or LPS — which may initiate independent pathogenic pathways. In the present study, we
have compared Freund’s-induced versus LPS-induced EAT with respect to their dependence upon CD8+ T cells,
which are considered as major actors in the pathogenesis of thyroiditis. Our results reveal that whereas CD8+ T
cells are mandatory in the Freund’s model, they can be bypassed in the LPS model. On the basis of this finding,
we have examined the possibility that LPS may act directly upon in vitro cultured thyrocytes with no intermediate
cell stages. Indeed, LPS triggers transcription and protein synthesis of several chemokines such as MIP-3a,
RANTES, MCP-1 or TARC. Thus, beside enhancing the immunogenicity of autoantigens, probably via antigen
trafficking and presentation, adjuvants such as LPS directly interact with the target organ through synthesis and
release of powerful T cell attractants that facilitate its lymphocytic infiltration.
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INTRODUCTION

The experimental induction of autoimmune diseases in
rodents is critically dependent upon the administration,
together with the autoantigen, of an appropriate adjuvant.
The role of the adjuvant is still not totally understood [1].
Adjuvants are believed to facilitate the response of
autoreactive T cell precursors which would otherwise
ignore self-antigens or be unresponsive to them, by
providing a set of signals associated with antigen pro-
cessing, trafficking and presentation. However, in some
instances, the elicitation of a potent anti-self response is
not sufficient to generate clinical and histological mani-
festations [2], yet conversely, in others, adjuvant alone
can produce an autoimmune condition [3]. The severity
of the disease seems to depend upon signals provided by
the adjuvants, which initiate inflammatory circuits lead-
ing to lymphocytic infiltration and physiopathological
alterations of the target organ.

Experimental autoimmune thyroïditis (EAT), an animal
model for Hashimoto’s disease, can be achieved, in
susceptible strains of mice, by active immunization with
thyroid gland components — thyroglobulin (Tg) or thy-
roperoxidase — either emulsified in Freund’s complete
and incomplete adjuvant (FCA and FIA), or associated
with LPS [4]. Although both adjuvants have a bacterial
origin and stimulate components of the innate immune
system, which in turn orchestrate the activation of T and
B lymphocytes [5], it is not clear whether the circuits
initiated by the two adjuvants are the same and subse-
quently whether the pathogenesis of the two EAT models
is comparable. Recent experimental evidence suggests
that the two models might not be identical, LPS initiating
for instance, an inflammatory network more dependent on
TNF than that induced by Freund’s adjuvant [6].

The precise contribution of CD8+ T lymphocytes in EAT
is another debated question. CD8+ T cells have been
implicated as CTL effectors, on the basis of their lytic
activity in vitro against thyrocytes or antigen-pulsed
macrophages [7-9]. In other studies, CD8+ T cells have
also been shown to initiate lymphocytic invasion of the
thyroid, with or without the help of CD4+ T cells, in a
way which is reminiscent of what has been demonstrated
for insulitis in NOD type 1 diabetes [10]. However,
CD8+ T lymphocytes also appear to regulate the autoim-
mune process, as suggested by the fact that in some
models, infiltration is more benign in the presence of
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activation of normal T-cell-expressed and secreted / TARC: thymus and
activation-regulated chemokine / IP-10: interferon-inducible protein-10
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CD8+ T cells than in their absence [11-13]. Whatever the
contrasting functions they may fulfill, CD8+ T cells
appear to be neverthless, essential actors in association
with CD4+ T cells [14-16].
We have previously shown that wild type NOD and
congenic NOD.H2k mice, following immunization with
Tg in FCA and FIA, develop severe forms of EAT, which
do not regress spontaneously as they do in most other
permissive strains of mice [17]. This NOD chronic EAT
model appears therefore to mimic more accurately the
manifestations of Hashimoto’s disease encountered in
human patients. In view of the acute character of EAT in
NOD mice, we thought that the model would be appro-
priate for examining the role of adujvants — Freund’s or
LPS — and the importance of CD8+ T cells. In the first
part of the present study, we have evaluated the suscep-
tibility to disease induction of b2m knock-out (b2m KO)
NOD mice, which lack MHC class I and CD8+ T cell
expression [18]. The finding that the two adjuvants
initiate independent pathogenic pathways, one depending
upon CD8+ T cells, the other not, led us to consider the
possibility that LPS might act directly upon thyrocytes. In
the second part of this study, we show that the in vitro
stimulation of cultured murine thyrocytes with LPS
indeed triggers the synthesis of chemokines known for
they capacity to attract T cells [19]. These original data
highlight therefore the possible role for adjuvants in
autoimmune disorder models, namely that of directly
eliciting, in the target organ itself, the synthesis and
secretion of pharmacological agents that will attract and
facilitate T cell infiltration.

METHODS AND MATERIALS

Mice

NOD and NOD.b2m knock-out mice (b2m KO) were
used throughout this study. The b2m null mutation
originally generated in the 129 strain [18] was back-
crossed onto NOD mice for 12 generations. The NOD.
b2m knock-out mice used for this study were the progeny
of homozygous breeders generated by intercrossing.
All mice were bred and maintained in our facility under
strict pathogen-free conditions, in compliance with EEC
recommendations.

Induction of EAT with Freund’s adjuvant or LPS

EAT was induced in 6-8 week-old female mice by immu-
nization with mouse Tg prepared from a pool of thyroid
lobes from normal mice, as previously described [24]. In
the protocol using Freund’s adjuvant, the mice received
2 injections, at two week intervals, of 100 µg of mouse Tg
emulsified in an equal volume of complete adjuvant for
the first injection and incomplete for the second. Com-
plete adjuvant contained 1 µg/ml of Mycobacterium tu-
berculosis, strain H37 Ra (Difco Lab, Detroit, MI, USA)
[17]. The emulsion was injected sub-cutaneously at
4 different sites. In the LPS protocol, mice received a
100 µg i.v. injection of autologous Tg followed 2 hours
later by 20 mg of LPS (E. Coli, 0111: B4; Sigma)
inoculated by the same route. This was repeated 2 weeks
later. The mice were sacrificed for thyroid scoring
3 weeks after the second antigen challenge.

Adoptive transfer of EAT

Donors were NOD wild type or NOD.b2m KO female
mice immunized with mouse Tg in CFA as described
above. The spleens were collected 2 weeks after the
second challenge and processed into cell suspensions in
PBS plus 2% FCS. Red cells were lysed by osmotic shock
in lysis buffer (Sigma). Twenty five × 106 viable spleno-
cytes were transferred i.v. into NOD.SCID female recipi-
ents, together with 100 µg of mouse Tg. Thyroids were
collected for histopathological scoring 17 days later.

Histopathology

Tissues were fixed in 4% formalin solution and processed
according to standard procedures. Thyroid specimens
were examined in 4 non-contiguous, 5 µm thick, sections
stained with hematoxylin-eosin-safran. Histological thy-
roiditis was scored from 0 to 4 as previously described: 0
for an absence of infiltrate, 1 for interstitial accumulation
of inflammatory cells limited to one or two follicles, 2 for
the presence of 1-2 foci of inflammatory cells reaching
the size of a follicle, 3 for the replacement of 10 to 40%
of the thyroid tissue by inflammatory cells and 4 for
lesions exceeding 40% of the total surface. The final
score is the arithmetic mean of 4 sections.

T cell proliferation assay

Draining lymph nodes (inguinal, lombo-aortic, axillary
and brachial), collected 10 days after 1 injection of
100 µg mouse Tg in CFA, were teased into a cell
suspension, washed twice in PBS plus 2% FCS and
resuspended in culture medium composed of RPMI-
1640 supplemented with glutamax, sodium pyruvate,
non-essential amino-acids, HEPES buffer (all reagents
from Life Technologies LTD, Paisley, Scotland), 50 mM
2-mercaptoethanol (Sigma) and 10% FCS (Techgen,
France). LN lymphocytes were distributed at a concen-
tration of 5 × 105 cells/well in 96 flat-bottomed microtiter
plates (Becton Dickinson, Lincoln Parle, NJ, USA).
Irradiated (1 800 rad) spleen cells from naive syngenic
mice were added as antigen-presenting cells (APC) at a
standard concentration of 5 × 105 cells/well, together
with Tg at 50 µg/ml. The plates were incubated for 5 days
at 37 °C in 5% CO2 humid atmosphere, and pulsed with
1 mCi/well of [3H] thymidine (CEA-ORIS, France) for
the last 18 hrs. Culture contents were harvested automati-
cally on filters and counted in a b-plate scanner (Phar-
macia, France).

Cytokine detection by intracytoplasmic staining

Cytokine secreting lymphocytes were detected by a
single cell assay as described by Openshaw et al. [33].
LN cells from Tg-primed mice were collected at day 10,
restimulated in vitro for 3 days in the presence of APC
and Tg as described above and boosted for an additional
4 hours in PMA (10 ng/ml) and Ionomycin A23187
(500 ng/ml) (Calbiochem, La Jolla, CA, USA). Brefeldin
A (Sigma) at 10 µg/ml was added during the last 2 hours
of culture to favor cytokine accumulation. The cells were
harvested and centrifuged at 800 g through 4 ml of Ficoll
(Lympholite-M, Cedarlane, Hornby, Canada). They were
incubated first for cell surface staining with anti-CD4
mAb (Pharmingen) coupled to PE, then fixed in 2%
paraformaldehyde in PBS for 20 min, permeabilized for
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10 min in 0.5% saponin (Sigma) in PBS-2%FCS plus
2 mM sodium azide and then incubated in an appropriate
antibody dilution of clone AN18 against IFN-c coupled to
FITC (Pharmingen). Cell aliquots processed under the
same conditions were incubated with an isotype matched
rat IgG control coupled to FITC (Southern Biotechnol-
ogy, Birmingham, AL, USA), for delimiting the threshold
between negative and positive cells. The cell samples
were analyzed on a FACScan (Becton Dickinson) with
Cellquest software. A minimum of 1 × 105 FSC-SSC
gated events were stored for fluorescence analysis.

Stimulation of mouse thyroid epithelial cell cultures

Murine thyroid epithelial cell cultures (TEC) were pre-
pared as previously described [4]. Thyroid glands were
carefully dissected and cut into small pieces with scissors
in chilled, complete RPMI plus 10% FCS. After several
washes to remove debris and blood cells, the preparations
were incubated with 1.5 mg/ml of collagenase
(Boehringer-Mannheim, Mannheim, Germany) in a shak-
ing water bath at 37 °C for 30 min. After washing and
collection of the cells, a second treatment with a new
batch of collagenase was performed as described above.
The cells of the two batches were pooled, centrifuged and
resuspended in complete RPMI plus FCS. About 2 × 104

cells in 0.2 ml (mainly viable single thyroid cells as well
as complete follicles) were left in flat-bottomed 96-well
plates at 37 °C, in a 5% CO2 atmosphere. The cultures
were used between day 10 and 13, when confluence was
reached. LPS at 10 µg/ml, IFN-c and TNF-a (both from
R&D Systems, Abingdon, UK) at 0.1 µg/ml were intro-
duced into culture wells for 12 h to 48 h. Supernatants
were collected for measurement of chemokines. Cell
cultures were processed for RNA extraction.

RT-PCR

Total cellular RNA was extracted from pools of 4 wells of
confluent TEC cultures using the guanidium
isothiocyanate-phenol procedure and RT-PCR was
achieved using a standart two-step procedure. Chemokine
cDNA amplifications were achieved using the following
nucelotides: RANTES 5’-GTACCATGAAGATCTCTG-
CA-3’, 5’-TCTATCCTAGCTTCATCTCCA-3’; hybrida-
tion t°: 53 °C and amplicon size 297 bp. MCP-1:
5’-ATGCAGGTCCCTGTCATG-3’, 5’-GTTCACTGT-
CACACTGGT-3’; hybridation t°: 55 °C and amplicon
size 443 bp. MIP-3a: 5’-GGCAGAAGC-
AAGCAACTACG-3’, 5’-ACAGCCCTTTTCACCC-
AGTT-3’; hybridation t°: 63 °C and amplicon size
232 bp. TARC: 5’-CAGGAAGTTGGTGAG-
CTGGTATA-3’, 5’-TTGTGTTCGCCTGTAGTGCATA-
3’: hybridation t°: 60 °C and amplicon size 300 bp. IP-10:
5’-ACCATGAACCCAAGTGCTGCCGTC-3’, 5’-GCTT-
CACTCCAGTTAAGGAGCCCT-3’: hybridation t°:
63 °C and amplicon size 286 bp. b-actine: 5’-
TGGAATCCTGTGGCATCCATGAAAC-3’, 5’-TAAA-
ACGCAGCTCAGTAACAGTCCG-3’; hybridation t°:
60 °C and amplicon size 348 bp. The PCR products were
subjected to electrophoresis on a 2% agarose gel contain-
ing ethidium bromide. Each amplicon was quantified for
both b-actin and speific chemokine using a scanner
densitometer (Vilber Lourmat, Marnes-la-Vallée, France).
Results are expressed as ratios of arbitrary units of the
chemokine to b-actin.

ELISA for chemokine titration

Production of RANTES and MCP-1 was assayed using
standard ELISA. Recombinant chemokines (R&D sys-
tems Minneapolis, MN, USA) or 100 µl thyroid cell
culture supernatants, in coating buffer pH = 9.5, obtained
12 hrs after addition of LPS, TNF-a or IFN-c at concen-
trations specified above were left at 4 °C overnight. After
blocking with PBS/Tween/BSA, the developing mono-
clonal Abs anti-RANTES and anti-MCP-1 (R&D) conju-
gated to alkaline phosphatase were added. After wash-
ings, the substrate, p-nitrophenyl phosphatase (1 mg/ml,
Sigma) was added at 100 µg/well. The reaction was
stopped with 25 µg/ml 4M NaOH after which the OD was
read at 410 nm. Results were expressed as ng of
chemokine/ml.

RESULTS

The requirement for CD8+ T cells in EAT induction
depends upon the adjuvant used for immunization

In order to assess the contribution of CD8+ T cells to the
elicitation of EAT, normal and b2m KO NOD mice,
which lack MHC class I and CD8+ T cell expression,
were challenged at 2 week intervals with autologous Tg,
together with either CFA/IFA, or LPS. Thyroids were
collected 3 weeks later and examined histologically for
the presence of lymphocytic infiltrates. As shown in
Figures 1 and 2, the response of the b2m KO mice was
totally different depending upon whether they had been
immunized with Freund’s or LPS. Those injected with
Freund’s adjuvant were free of lesions, indicating that
CD8+ T cells are mandatory in this model, whereas those
injected with LPS were as permissive as their wild type
controls. Compared to Freund’s adjuvant, the lympho-
cytic infiltration of diseased thyroid glands was slightly
less in the LPS model, but the absence or presence of
CD8+T cells did not introduce any significant difference.

Figure 1
Susceptibility of NOD b2m KO versus NOD wild type mice to
EAT, induced with either Tg and Freund’s adjuvant or with Tg
and LPS. Thyroiditis scores (as described in Methods and
materials) are from individual NOD and NOD b2m KO mice
immunized with porcine or mouse Tg.
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Several alternatives that could account for the require-
ment of CD8+ T cells in the Freund’s model were then
tested. The first one was the possibility that the absence of
CD8+ T cells might jeopardize the CD4+ T cell response
to Tg. As shown in Figure 3A, this is not the case, LN

lymphocytes from b2m KO mice proliferate as vigou-
rously as LN cells from wild type mice in the presence of
APC pulsed with Tg. They also release as much IFN-c in
the culture supernatants (Figure 3B), but did not produce
detectable amounts of IL-4 (not shown). Thus the absence

APC without thyroglobullin

APC with thyroglobullin

cpm

NOD

NOD 2m-/-

STRAINS

0                    5                   10                  15                  20

Figure 3A
Proliferation assay of lymph node lymphocytes from mTg-primed donors stimulated in vitro with mTg. 5 × 105 cells from regional
lymph node were collected 10 days after priming with 100 µg of porcine Tg in CFA.

Figure 2
Thyroids of mice, 4 weeks after immunization (magnification × 200). Histological aspect of thyroiditis in CFA and Tg-immunized NOD
wild type mice (Figure 2A). NOD b2m KO mice immunized with the same adjuvant do not display any inflammation (Figure 2B). In
NOD wild type and NOD b2m KO mice (Figure 2C and 2D respectively), immunization with thyroglobulin and LPS induce mild
thyroiditis in both strains.
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of lymphocytic infiltrates in the thyroids of mice devoid
of CD8+ T cells, is not the consequence of an aborted
CD4+ T cell response to Tg.

We next asked whether CD4+ T cells from immune b2m
KO donors might adoptively transfer thyroiditis into
NOD SCID mice. As shown in Table 1, recipients of
spleen cells from b2m KO donors did not develop
thyroiditis, whereas all the recipients of spleen cells from
wild type mice developed florid infiltrates. Thus, CD4+ T
cells even injected in massive doses are not capable, by
themselves, of transferring disease. They need the pre-
sence of CD8+ T cells, which seem to help them home
into the thyroid.

LPS triggers chemokine synthesis in vitro cultured
thyrocytes

In view of the fact that the mediation by CD8+ T cells is
not needed in the LPS model, and the role played by
chemokines in the attraction of T cells [19], we investi-
gated the possibility that LPS might directly trigger
chemokine transcription and synthesis in thyrocytes. Ten
to 12 day-old cultures of thyroid glands from unprimed
CBA/J mice, and therefore totally free of infiltrating
lymphocytes, were challenged with 10 µg/ml LPS for 12,
24 or 48 hrs. Parallel cultures were incubated with
0.1 mg/ml IFN-c or TNF-a, two potent inducers of
chemokines. Results in Figure 4, from cultures at 12hrs,
show that LPS is as strong inducer as the two pro-
inflammatory cytokines, although with some differences.
LPS initiates transcription of MIP-3a, MCP-1, RANTES
and TARC, sometimes more efficiently than IFN-c or
TNF-a, but does not trigger IP-10 which, as expected, is
mainly elicited by IFN-c [20]. MCP-1 and RANTES
were also measured as proteins in the supernatants of
LPS-stimulated thyrocyte cultures. Their concentrations
at 12 hrs were respectively 35 ng/ml and 13 ng/ml as
compared with 4 ng/ml and 0 ng/ml in supernatants of
non-activated cultures.

DISCUSSION

Adjuvants are crucial in most experimentally-induced
models of autoimmune disease. Yet, each model has its
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Figure 3B
Intracytoplasmic staining of IFN-c in activated LN cells from NOD and NOD b2m KO mice 10 days after in vivo priming with porcine
Tg and CFA. Numbers in quadrants represent percentage of positive cells.

Table 1
Tg-activated T cells from NOD. b2m KO mice cannot trans-

fer EAT into NOD.SCID recipients

Donor cells mouse
strains

*EAT incidence in
NOD.SCID mice

EAT mean score

NOD 7/7 (100%) 2.2
NOD. b2m
knock-out

0/7 (0%) 0.0

Spleens cells from NOD wild type or from NOD. b2m knock-out mice
primed with mTg in Freund’s adjuvant were collected 2 weeks after
priming and transferred i.v. into NOD.SCID mice together with 100 µg
of mTg.
*Thyroids were collected for histopathological scoring 17 days later.
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own requirements, suggesting that the role of the adjuvant
is not only to enhance the immune response against the
autoantigen, but also to initiate inflammatory circuits
specific to a given tissue or a given organ [21]. EAT
presents the interesting particularity that it can be induced
by two independent adjuvants – CFA/IFA or LPS. From
the knowledge of what is common and different in the
two models, it is thus possible to delineate more precisely
the contribution of the adjuvants in the pathogenic
process. As already reported by Zaccone et al. [22], who
compared the two EAT models in terms of IL-
12 involvement, Freund’s adjuvant induces a more agres-
sive disease than LPS. Our own data confirm that the
lesions are relatively mild in the LPS cohort, although the
mice are of NOD origin (see Figure 2). Yet, the important
point is that there is no difference in this cohort, between
the wild type mice and the b2m KO mice, which lack
MHC class I antigens and CD8+ T cells. Thus, in the
LPS-induced EAT model, CD8+ T cells are not manda-
tory. Using a different strain of mice, Lomo et al. [23]
came to the same conclusion, which was rather unex-
pected in view of the abundant literature showing an
involvement of CD8+ T cells in EAT [7-9, 14-16, 24].
This apparent contradiction can be now resolved if we
consider that most of the data from the literature, dem-
onstrating a CD8+ T cell contribution were obtained in
the Freund’s model [4] and that in this model, CD8+ T
cells are indeed mandatory, as they are in the iodine-
accelerated model of thyroiditis in NOD and NOD.H2h4

mice [15, 25].
As suggested by Zaccone et al. [6], there are significant
differences between the pathogenic processes involved in
Freund’s — and LPS — induced models of EAT. These
authors have recently shown that the inhibition of the
common signalling pathway used by TNFa and LT
through TNFR1 receptors, decreases the severity of the
thyroid lesions when EAT is induced by administration of
LPS, but not when it is induced by Freund’s adjuvant.
This result stresses the importance of considering the
adjuvant not as a mere experimental tool, but as a full
element of pathogenicity, triggering its own specific
inflammatory circuits.

CD8+ T cells appear to perform some specific task that is
essential for the initiation of lymphocytic infiltration in
the thyroid when CFA is used, but not when LPS is used.
The analysis of the cellular response to Tg at the level of
the regional LN indicates that the absence of CD8+T cells
has practically no effect upon the CD4+ T cell response,
both in terms of proliferation and of INF-c release. CD8+

T cells do probably not contribute to the strength of the
CD4+ T cell response, nor do they seem to skew the
response in a particular direction, because we systemati-
cally detected INF-c, but not IL-4, both in b2m KO and
in wild type mice. On the basis of adoptive transfer
experiments, it seems that the contribution of CD8+ T
cells to the initiation of thyroid lesions is that of directing
CD4+ T cells toward the thyroid and facilitating their
penetration into the tissue. Several years ago, we pro-
posed a similar scenario, also based on adoptive transfer
experiments, for explaining the cooperation between
CD4+ and CD8+ T lymphocytes in NOD insulitis [26].
What CD8+ T cells do precisely in this process is still not
clear. They might directly release proinflammatory cyto-
kines or chemokines attracting CD4+ T cells. Alterna-
tively, they might cause some minimal lesions which
would mobilize phagocytes or antigen presenting cells in
the gland and in turn, those cells would attract CD4+ T
lymphocytes. In any event, Freund’s adjuvant does not
have a direct impact on the target organ. This is not the
case for LPS which circulates freely in the body and, as
suggested by our results, is able to trigger chemokine
synthesis in thyrocytes. The chemokines produced in
vitro by LPS-stimulated thyrocytes cultures: MCP-1,
RANTES, MIP-3a and TARC, are powerful T cell
attractors [27-29] known for stimulating the migration of
T cells, and consequently their proliferation, when in situ
in the presence of thyroid auto-Ags. Furthermore, we
have recently shown [30] that MCP-1 and RANTES are
synthetized in vivo in diseased thyroid glands from
CBA/J mice immunized by murine Tg (mTg) and
CFA/IFA. However, the kinetics of production and their
functions differ: we observed that the MCP-1 that is
produced in higher amounts in the first 7 days after
immunization attract mTg-specific proliferating T cells,
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Figure 4
Chemokine transcripts induced by IFN-c, TNF-a and LPS added in murine thyrocyte culture. Results represent arbitrary units of the
ratio of chemokine transcripts to b actin transcripts.
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whereas the RANTES that is produced later (21-27 days
after immunization) attract regulatory CD4+, CD25+T
cells that secrete IL-10. In line with these in vitro and in
vivo results obtained in murine EAT, Garcia-Lopez et al.
have shown that IP-10 and monocytes induced by IFN-c
were expressed in thyroid follicular cells of patients with
autoimmune thyroid disorders and were involved in the
recruitment of specific subsets of activated lymphocytes
[20]. Thus, LPS acting upon thyrocytes could provide the
appropriate conditions for attracting CD4+ T cells into the
gland and therefore circumvent the otherwise necessary
requirement for CD8+ T cells. However, it must also be
borne in mind that LPS exerts a large array of pleiotropic
effects, among which are the massive release of TNF-a-
enhancing antigen presentation [31] and the up-regulation
of ICAM-1 [32], which could also attract committed
CD4+ T cells into the thyroid.
In conclusion, our results underscore, like those of
Zaccone et al. [6] the importance of considering the
adjuvant as a component of pathogenicity in itself.
Furthermore, they focus on a new mode of action of LPS
that might throw some light on the pathogenesis of
experimental autoimmune conditions. The challenge is
now to find out whether adjuvants have an equivalent in
clinical situations.
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Erratum 2

In the article entitled Prolactin-cytokine network in defense against Acanthamoeba castellani in murine microglia,
published in European Cytokine Network Vol 13 Nr 4, December 2002, pp. 447-455, there were several mistakes:
− The word castellani should be replaced everywhere with castellanii
− p. 450, the same figure appears twice. Figure 3 of page 451 should replace Figure 2 on page 450 as follows:
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Figure 2
Effect of antibodies against PRLR, IFN-cR, IL-a, Il-1b,
Il-6 or TBF-a on the amebastatic activity in MGC.
MGC cultures (5 × 104 cells/well) were incubated with
medium alone or containing PRL (25 ng/ml) and rIFN-c
(100 U/ml) for 24 hours. At 3 hours of incubation, mono-
clonal antibodies (10 µg/ml) specific for either PRLR or
IFN-cR or neutralizing antibodies (5 µg/ml) specific for
IL-1a, Il-1b, Il-6 or TNF-a were added under normal
condition cultures. The cells were then challenged with
trophozoites. Intramicroglial growth of A. castellanii was
determined after 20 hours of infection as above. Data are the
means ± SD of triplicate counts of four experiments.
*: significant difference versus control; #: significant differ-
ence versus rPRL + rIFN-c cells (*, # p < 0.05; **,**
p < 0.01).
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Figure 3
Course of the release of IL-a, Il-1b, Il-6 and TNF-a by MGC
during incubation with rPRL and rIFN-c.
Cell cultures (5 × 104 cells/well) were incubated with medium alone
or containing rPRL (25 ng/ml) and rIFN-c (100 U/ml). At various
time points during the priming process, the culture supernatant was
collected and the levels of IL-a, Il-1b, Il-6 or TNF-a were
determined by ELISA methods. At 72 hours no TNF-a, IL-1a or
IL-1b could be detected; nd: not detected. Values are the
means ± SD of three determinations of four performed experiments.
Significant difference versus control (* p < 0.05; ** p < 0.01;
*** p < 0.001).
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