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Abstract
Objective—Maternal immune activation (MIA) triggered by infections, has been identified as a
cause of autism in the offspring. Considering the involvement of perturbations in innate immunity
in epilepsy, we examined whether MIA represents a risk factor for epilepsy as well. The role of
specific MIA components– interleukin-6 and interleukin-1β was also addressed.

Methods—MIA was induced in C57BL/6 mice by polyinosinic–polycytidylic acid (PIC) injected
during embryonic days 12–16. Beginning from postnatal day 40, the propensity of the offspring to
epilepsy was examined using hippocampal kindling; autism-like behavior was studied using the
sociability test. The involvement of interleukin-6 and interleukin-1β in PIC-induced effects was
studied by the co-administration of the cytokine antibodies with PIC, and by delivering
recombinant cytokines in lieu of PIC.

Results—The offspring of PIC-exposed mice exhibited increased hippocampal excitability,
accelerated kindling rate, prolonged increase of seizure susceptibility after kindling, and
diminished sociability. Epileptic impairments were abolished by antibodies to interleukin-6 or
interleukin-1β. Neither of the recombinant cytokines alone increased the propensity to seizures;
however when combined, they produced effects similar to the ones induced by PIC. PIC- induced
behavioral deficits were abolished by interleukin-6 antibodies and were mimicked by recombinant
interleukin-6; interleukin-1β was not involved.

Interpretation—In addition to confirming previously established critical role of interleukin-6 in
the development of autism-like behavior following MIA, the present study shows that concurrent
involvement of interleukin-6 and interleukin-1β is required for priming the offspring for epilepsy.
These data shed light on mechanisms of comorbidity between autism and epilepsy.

INTRODUCTION
There has been growing evidence supporting reciprocal connection between epilepsy and
brain inflammation. On the one hand, chronic epilepsy is accompanied by the activation of
inflammatory pathways in the brain 1, 2. On the other hand, perturbations in innate immunity
resulting from both infections and autoimmune conditions can precipitate seizures 3, 4.
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Mechanisms, via which brain inflammation facilitates seizures are manifold and involve
both the enhanced excitation and the compromised inhibition5, 6.

Maternal immune activation (MIA) which is triggered by either viral or bacterial infection
during pregnancy, has been receiving an increasing attention due to potential detrimental
effects on the offspring. Pathophysiologically, MIA represents a “cytokine storm” whereby
the infection-induced activation of various inflammatory factors interferes with proper
development of fetal brain 7–11. The resulting morbidities in the offspring are predominantly
psychiatric, specifically schizophrenia and autism12, 13. Maternal infection, mimicked in
laboratory conditions by injecting pregnant rats or mice with lipopolysaccharide (mimicking
Gram negative bacterial infection via binding to toll-like receptor 410, 14), or polyinosinic–
polycytidylic acid (PIC, mimicking viral infection via binding to toll-like receptor 310, 15)
affects the offspring in various ways, including impaired social behavior, cognition,
memory, mood and motor abilities 10, 16, 17. As for the connection between components of
innate immunity involved in the MIA and the resulting pathology, an inflammatory cytokine
interleukin-6 (IL-6) has been identified as a factor primarily responsible for autism
identified 18.

Considering pathophysiological connection between inflammatory cytokines and epilepsy, it
is highly plausible that MIA, among other chronic sequelae, would produce increased
propensity to seizures in the offspring. Indeed, following MIA, the brain shows various
abnormalities, such as the increased hippocampal pyramidal cell excitability, glia activation,
and the increased expression of inflammatory cytokines that may last into the
adulthood 10, 11, 19 and may prime the offspring for epilepsy. However, there is no direct
evidence that MIA represents a risk factor for the development of epilepsy in the offspring.

In the present study, by employing the PIC model of viral infection in pregnant mice, we
examined whether MIA increases seizure susceptibility long-term, using the kindling model
of epilepsy in the adult offspring. Given the importance of IL-1β in epilepsy 20, we
examined its possible involvement in the MIA-induced seizure phenotype. Furthermore, as
the impaired social interaction (i.e. an experimental equivalent of autism) represents an
established behavioral deficit in the offspring of PIC-exposed mice, and is mediated by
IL-618, we studied whether and how the susceptibility to seizures correlates with social
behavior following MIA, and a possible role of IL-6 in this correlation.

MATERIALS AND METHODS
Experimental subjects

The experiments were performed in C57BL/6 J mice; breeding pairs were from the Jackson
Laboratory (Sacramento, CA). Breeding was performed at the UCLA Department of
Laboratory Animal Medicine. All experimental procedures followed the policies of the
National Institutes of Health.

Treatments
On the embryonic days 12 through 16 (E12-E16), mice received one of the treatments
described in Table 1. PIC (Sigma, St. Louis, MO), recombinant IL-6 (rIL-6) and
recombinant IL-1β (rIL-1β, both cytokines from R&D systems, Minneapolis, MN) were
injected intraperitoneally, daily. When administered together, each of the cytokines was
injected at half of the dose used for the single cytokine administration, so that to avoid
possible non-specific additive effect of the cytokines. Mouse monoclonal IL-6 and IL-1β
antibodies (both from R&D systems) were administered subcutaneously, at the time of PIC
injection, followed by an additional injection on E17. The initial doses of PIC, the cytokines
and the antibodies were based on published data 11, 18 and were further optimized in pilot
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studies (Supplementary data, Table 1S). There were no differences among the offspring of
different groups in terms of general behavior, or body weight.

Core temperature and serum cytokine assay
Separate female adult mice were used for measuring plasma cytokine levels and core
temperature after PIC and recombinant cytokine administration (Supplementary data).

Sociability test
At postnatal day 40 (P40), sociability was examined as described 21, 22. The apparatus
(Noldus, Leesburg, VA) was a 60 × 40 cm Plexiglas box divided into three connected
chambers. Each of the end compartments contained wired cylindrical enclosures (11 cm
high, 10 cm diameter, bar space 1 cm apart). Mice were placed into the chamber one at a
time, were allowed to accommodate for 10 min, and were then removed. An unfamiliar age-
and sex-matched mouse was placed inside one of the enclosures, and an unfamiliar object
(cube) –inside another enclosure. Test mice were re-introduced into the chamber and were
allowed to explore it for 10 minutes. Behavior was recorded and analyzed off-line.
Cumulative time of direct contact between the test mouse and the enclosure containing the
stranger mouse (tstranger) and between the test mouse and the enclosure containing the object
(tobject) were measured. The sociability index was expressed as [tstranger / tstranger +tobject] X
100 – 5017, 18, 23. On the resulting scale, animals’ sociability spans from +50 (full preference
for a stranger) - to 0 (social indifference) - to −50 (complete avoidance of the stranger).

Rapid kindling
Rapid kindling is a modification of kindling model of epileptogenesis, whereby the process
takes several hours rather than 10 or more days24 . The experiments involved same animals
which had been used in behavioral tests. Between P41 and P45, under Isoflurane anesthesia,
animals were stereotaxically implanted with the stimulating/recording bipolar electrode into
the left hippocampus (coordinates from Bregma- posterior 2.9 mm, lateral 2.8 mm, down –
4.0 mm). After 72 hrs recovery, the animals were placed into Plexiglas chambers with free
access to food and water. The electrodes were connected to low torque swivels (PlasticsOne,
Roanoke, VA), which in turn were connected to the DS8000 electrical stimulator (World
Precision Instruments, Sarasota, Florida) and MP100/EEG100C acquisition system (Biopac,
Santa Barbara, CA). Electrographic responses and animals’ behavior was recorded
throughout the procedure. Hippocampal afterdischarge was induced by applying the train of
constant current consisting of 200 bipolar square wave stimuli, width 1 ms, inter-stimulus
interval 20 ms. The initial intensity was set at 100 μA; stimulations were repeated every 15
min with 50 μA increments until the occurrence of the afterdischarge (Fig. 1A). Kindling
started after the detection of afterdischarge threshold (ADT) and consisted of 60
stimulations delivered at the afterdischarge intensity every 15 minutes (i.e. the procedure
lasted for 15 hours). Behavioral seizures were classified using the following scale: 1: facial
clonus; 2: head nodding; 3: forelimb clonus; 4: rearing and forelimb clonus; 5: rearing and
falling (Fig. 1C). The number of stimulations needed to develop first stage 4–5 seizure and
total number of stage 4–5 seizures were calculated to express kindling progression. Pre-
kindling and post-kindling (1 day and 2 weeks) ADT, afterdischarge duration (ADD), as
well as seizure severity in response to respective threshold stimulation were detected as
measures of hippocampal excitability and kindling retention.

Histology and immunostaining
Separate groups of animals were exposed at E12-E16 to saline, PIC or rIL-6+rIL-1β as
described; at P40 animals underwent sociability test, after which they were euthanized.
Hippocampi were processed for evaluating cell count (using cresyl violet staining),
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expression of astrocyte marker glial fibrillary acidic protein (GFAP), microglial marker
CD11b 1 and a marker of neurogenesis doublecortin 25(Supplementary data).

Statistical analysis
Data were analyzed using Prizm 5 software (GraphPad, San Diego, CA). Sample sizes are
indicated in Table 1. Statistical methods used are described in corresponding figure legends.

RESULTS
Serum cytokine levels and core temperature

Administration of PIC, as well as of recombinant cytokines produced significant increase of
both IL-6 and IL-1β in plasma but did not affect core temperature (Supplementary data),

Sociability test (Fig. 2)
The offspring of saline-treated mice exhibited strong preference towards an unfamiliar
mouse vis-à-vis an indifferent object. In agreement with previous findings17, 18, the
offspring of PIC-exposed mice showed significant impairment in sociability, which was
evident as dividing interaction time nearly equally between the stranger mouse and the
object (Fig. 2A). Total interaction time (i.e. stranger mouse plus the object) was similar
between the animals of control and PIC groups, thus pointing towards the specific reduction
of social engagement. The offspring of PIC-exposed mice, which were also treated with IL-6
antibodies displayed normal (i.e. similar to naïve animals) social interaction behavior. At the
same time, the administration of IL-1β antibodies did not improve the detrimental effects of
PIC.

The offspring of mice treated with rIL-6 developed impairments in sociability similar to
those observed after PIC administration (Fig. 2B). However, treatment with rIL-1β had no
effect on social behavior in the adult offspring.

Baseline hippocampal excitability (Fig. 3)
Compared with control animals, the offspring of PIC-treated mice showed significant
increase of hippocampal excitability, which was evident as the decrease of ADT (Fig. 3A).
This effect of PIC was abolished by the co-administration with either IL-6 antibody, or
IL-1β antibody.

The administration of neither of the recombinant cytokines alone modified afterdischarge
properties in the offspring. However, when the two cytokines were given together, mice
displayed the increased hippocampal excitability, which was evident as both the decrease of
the ADT and the increase of the ADD (Fig. 3B).

None of animals in any group exhibited any behavioral seizures in response to the
afterdischarge stimulation.

Kindling progression (Fig. 4)
During kindling procedure, in the offspring of PIC-exposed mice stage 4–5 convulsions
occurred significantly earlier, and in higher numbers than in the offspring of saline-treated
animals (Fig. 4A). The administration of either IL-6 antibody, or of IL-1β antibody
abolished this effect of PIC. Similar to the effects of PIC, treatment of pregnant mice with
the combination of rIL6 and rIL-1β produced the offspring showing the accelerated kindling
rate, and more stage 4–5 seizures than controls (Fig. 4B). However, neither rIL-6, nor IL-1β
affected kindling progression in the offspring, when the cytokines were administered alone.

Pineda et al. Page 4

Ann Neurol. Author manuscript; available in PMC 2014 August 06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Kindling retention (Fig. 5)
Twenty four hours after the completion of the kindling procedure, all animals exhibited
augmented responses to hippocampal stimulations, as compared with the pre-kindling tests.
These included lowered ADT, prolonged ADD, as well the development of motor seizures
in response to the threshold stimulation. However, all these indices were significantly more
amplified in the offspring of PIC-treated, than in the offspring of saline-treated mice (Fig.
5A).

In contrast to conventional kindling, rapid kindling does not create the life-long increase of
seizure susceptibility; instead the latter dissipates within several weeks24, 26. Indeed, in the
offspring of the saline-treated animals all the examined parameters returned to pre-kindling
values two weeks after kindling. However, at two weeks animals of the PIC group were still
showing the decrease of the ADT and the increase of the ADD, and the threshold
stimulation was still triggering motor convulsions. The PIC-induced augmentation and
persistence of all post-kindling responses was disrupted by the co-administration of either
IL-6, or IL-1β antibodies.

Compared with control animals, the offspring of mice which had received the combination
of rIL-6 and rIL-1β, showed more exacerbated and prolonged increase of hippocampal
excitability and propensity to seizures after kindling; the responses in these mice were
similar to the ones observed in the animals of the PIC group (Fig. 5B). Once again, prenatal
exposure to either rIL-6 alone or r-IL-1β alone had no effects on post-kindling increase of
hippocampal excitability and seizure responses both at 24 hours and 2 weeks.

Histology and immunostaining
Prenatal exposure to neither PIC, nor rIL-6+rIL-1β produced measurable cell loss, activation
of astroglia or microglia in the hippocampus, or changes in neurogenesis in the subgranular
zone of dentate gyrus (Supplementary data, Fig. 2S).

DISCUSSION
The main findings of this study are: (i) The offspring of mice which have been administered
PIC during pregnancy shows increased hippocampal excitability, faster progression of
kindled seizures and prolonged persistence of the kindling state, along with the impaired
social interaction; (ii) Behavioral impairments depend on the PIC-induced activation of
IL-6; (iii) The increased propensity to seizures requires the activation of both IL-6 and IL1-
β.

The involvement of inflammatory cytokines in the pathophysiology of epilepsy has been
well established 1, 2. However, ours is the first report documenting long-term increase of
seizure susceptibility in the offspring following MIA, using the kindling model of epilepsy.
Following MIA, complex lasting changes in levels of inflammatory cytokines (including
IL-6 and IL-1β) in the neocortex, the hippocampus and serum have been reported 11, 27, as
well as abnormal regulation of multiple genes involved in cell proliferation and
survival 19, 28. Morphological and functional perturbations include activation of micro- and
astroglia, neuronal degeneration, impairments in dendritic arborization and neurogenesis in
the hippocampus 10, 19, 29. Many of the observed abnormalities are held as factors
contributing to epilepsy. However, our experiments did not reveal any measurable
histopathological changes in the hippocampus of offspring following MIA (although it
cannot be excluded that such changes had appeared transiently at earlier time and
contributed to long-term alterations in behavior and propensity to seizures). The difference
between our and others’ findings may be attributed to different treatment regimens whereby
the amount of both PIC and rIL-6 used by us were lower than those employed by others (e.g.
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PIC was administered as three 5 mg/kg, or single 20 mg/kg injection, and rIL-6 – at 250μg/
kg)11, 17, 18. Therefore, our findings show that even subtle MIA- associated activation of
inflammatory cytokines, which does not result in profound histopathology, is sufficient for
producing specific behavioral and seizure impairments in the offspring. While the scope of
our assays was limited, it seems more plausible that causes underlying the reported
impairments should be sought a on more profound level, for example perturbations in
translation, transcription or function of glutamate and GABAA receptors, as the latter have
been demonstrated following MIA 30–32. Among several inflammatory pathways associated
with epilepsy, IL-1β appears to be particularly important 2. The expression of both IL-1β and
its receptor IL-1RI is increased in the hippocampus of patients with temporal lobe epilepsy,
as well as in experimental animals with chronic epilepsy 1. Blockade of interleukin-1
receptor 33, or of IL-1β synthesis34 exert antiepileptic effects. The administration of PIC to
neonatal rats increases their seizure susceptibility in the adulthood via early-life transient
activation of IL1-β signaling 35. IL-1β – induced phosphorylation of NR2B subunit of N-
methyl-D-aspartate (NMDA) receptor has been identified as a major factor determining
proconvulsant effects of this cytokine 6.

The involvement of IL-6 in long-term outcomes of MIA has been well documented. Both
PIC and lipopolysaccharide administration are accompanied by the elevated level of IL-6 in
serum, as well as in the placenta of pregnant animals and brains of their embryos10. Direct
prenatal exposure to IL-6 leads to neurodegeneration, astrogliosis and increased expression
of NR1 subunit of NMDA receptor in the hippocampus 32. With regard to epilepsy, elevated
levels of IL-6 have been reported in plasma and cerebro-spinal fluid of patients after
generalized tonic clonic seizures and febrile seizures 36. Furthermore, seizures induced in
experimental animals transiently induce IL-6 and its receptor, in several brain areas,
including hippocampus 20, 37–39. However, pathophysiological significance of IL-6 in
epilepsy is not clear as both proconvulsant and anticonvulsant effects of the cytokine have
been reported 37.

Overall, the discussed data demonstrate that MIA-associated activation of IL-1β and IL-6
each contributes to the long-term increase of seizure susceptibility in the offspring. Indeed,
immunological blockade of either of the cytokines during pregnancy in PIC-treated mice
abolished all proepileptic effects of MIA in the offspring, thus showing that both IL-6 and
IL-1β were necessary for promoting kindling. At the same time, neither of the cytokines
alone increased baseline excitability or epileptogenicity in the offspring, suggesting that
neither of them by itself was sufficient for promoting kindling. Finally, when combined, the
two cytokines fully mimicked effects of PIC on kindling, thereby suggesting that their
combined action was both sufficient and necessary for mediating effects of prenatal PIC
exposure on kindling in the adulthood. Since total amount of recombinant cytokines was
same across all groups (i.e. the amount of rIL-6 alone and the amount of rIL-1β alone was
equal to the amount of rIL-6+rIL-1β), the observed effects on seizures cannot be ascribed
merely to a higher cytokine plasma content. Instead, the two cytokines appear to interact on
some level, although the exact nature of this interaction remains to be established.

An important implication of our findings pertains to comorbidity between epilepsy and
autism. Among environmental risk factors for the development of autism, MIA has been
receiving increasing attention. Recent epidemiological studies established an association
between infections in pregnant women and autism in their children 40, 41. Experimental
studies have confirmed that autism-like behavioral abnormalities develop in the offspring of
mice exposed to PIC or lipopolysaccharide in the absence of any genetic trait 16, 17. IL-6 has
been established as the key factor of MIA determining the development of autism in the
offspring. The presence of IL-6 in the amniotic fluid of pregnant women is associated with
the increased risk of white matter lesion in the offspring 42, and such lesions are known to

Pineda et al. Page 6

Ann Neurol. Author manuscript; available in PMC 2014 August 06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



contribute to autism43. Under conditions of the mouse model of MIA, PIC- induced
behavioral abnormalities in the offspring were abolished by IL-6 antibodies, and in turn PIC
failed to produce such changes when administered to IL-6 knockout mice; conversely, rIL-6
administration to pregnant mice produced autism-like behavior in the offspring 18.

Epidemiologically, reciprocal connection between autism and epilepsy has been widely
accepted44–46. The presented data outline one possible scenario of such comorbidity,
whereby the development of epilepsy and/or autism in the offspring depends on individual
variations of IL-6 and/or IL-1β activation which is triggered by infections in pregnant
women.

It should be clarified that our data do not allow concluding whether MIA alone is sufficient
for inducing epilepsy in the offspring, as long-term EEG and video monitoring was not
performed. Rather, we propose that the MIA – induced activation of IL-6 and IL1-β makes
the offspring more prone to a subsequent second hit which in our experiments has been
mimicked by kindling.

In conclusion, we propose a mechanism via which infections in pregnant women and
subsequent immune response lead to the development of epilepsy in the offspring (Fig. 6):
during MIA, the activation of IL-6 and IL1-β primes the offspring to epilepsy, and the latter
evolves following a secondary event which is inconsequential under normal circumstances.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. Rapid kindling in a P40 mouse
A. Baseline afterdischarge. Horizontal bar indicates the applied electrical stimulus and the
number below- the afterdischarge threshold. B. Electrographic seizures in response to the
stimulation during kindling (stimulation number 28 out of 60). C. Snapshot photographs
taken during behavioral seizure corresponding to the electrographic activity presented on B.
Shown is the progression from stages 2 (I) to 3 (II) to 4–5 (III). Roman numerals on B and C
indicate corresponding electrographic and behavioral activities.
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Fig. 2. Social interaction
A. P40 offspring of PIC-exposed mice showed impaired sociability. The effect of PIC was
abolished by the co-administration of IL-6 antibody, but not of IL-1β antibody. Cytokine
antibodies themselves had no effects on behavior. B. P40 offspring of rIL-6 –treated mice
developed impairments in sociability similar to the one observed after PIC treatment
(compare with effects of PIC on A). The administration of rIL-1β had no effects on social
behavior in the offspring. On A and B: total engagement time between the test mice and
strangers + non-animated objects was not affected by any of treatments. Data are presented
as Mean±SEM. *- p<0.05 vs. Saline (One way ANOVA+Bonferroni posttest).
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Fig. 3. Baseline afterdischarge properties
A. P40 offspring of PIC-treated mice showed lower hippocampal ADT than the offspring of
saline-treated animals. The PIC-induced increase of hippocampal excitability was abolished
by the co-administration of either IL-6 antibody, or IL-1β antibody. Antibodies themselves
had no effects on afterdischarge properties. B. Prenatal treatment with neither rIL6, not
rIL-1β administered alone had any effects on the afterdischarge properties. However, the
offspring of mice that had received rIL-6+rIL-1β injections displayed the decreased ADT
and prolonged ADD. Data are presented as Mean±SEM. *- P<0.05 vs. Saline (One way
ANOVA + Bonferroni posttest).
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Fig. 4. Kindling progression
A. Mice, which had been prenatally exposed to PIC required fewer electrical stimulations to
develop the first stage 4–5 convulsion, and exhibited more of such seizures during the
course of kindling procedure, as compared with the offspring of saline-treated animals.
Kindling-facilitating effects of PIC were abolished by the co-administration of either IL-6
antibody, or IL-1β antibody. B. Treatment of pregnant mice with neither of the recombinant
cytokine alone affected the progression of kindling in the offspring. However, the
administration of cytokine combination accelerated the occurrence and increased the number
of stage 4–5 seizures. Data are presented as Mean±SEM. *- P<0.05 vs. Saline (One way
ANOVA + Bonferroni posttest).
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Fig. 5. Kindling retention
A. Twenty fur hours after the completion of kindling procedure, mice of all groups showed
the increased hippocampal excitability as compared with the baseline values: the decreased
ADT, the prolonged ADD, and behavioral seizures in response to the threshold stimulation.
However, in the offspring of PIC-treated animals, these responses were augmented as
compared with the animals of saline group. Two weeks after kindling in mice of the saline
group, all the examined parameters returned to pre-kindling values; at the same time, in the
animals of PIC group, the increased hippocampal excitability and susceptibility to seizures
persisted. B. Prenatal exposure to neither rIL-6 alone, nor IL-1β alone affected the extent
and the duration of the kindling-induced increase hippocampal excitability and susceptibility
to seizures. Prenatal treatment with the cytokine combination resulted in a more profound
and longer-lasting kindling-induced changes, similar to the ones observed after PIC
exposure. Data are presented as Mean±SEM and are expressed as fold-changes vs. pre-
kindling values. For statistical comparisons, absolute values were used. *- p<0.05 vs. Saline
(One way ANOVA+ Bonferroni posttest); ‡- p<0.05 vs. Saline, (Fisher’s exact test for the
number of animals with stage 4–5 seizures); †- p<0.05 vs. respective values before kindling
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(the latter are shown on Fig. 4; repeated measures ANOVA+Bonferroni posttest). §- p<0.05
vs. values before kindling (Fisher’s exact test for the number of animals with seizures of any
behavioral score).

Pineda et al. Page 15

Ann Neurol. Author manuscript; available in PMC 2014 August 06.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 6. The proposed involvement of IL-6 and IL-1β as components of maternal immune
activation (MIA) in the development of epilepsy and autism-like impairments in the offspring
Among various components of the MIA triggered by infection (mimicked by PIC in the
present studies), IL-6 is necessary and sufficient for producing autism in the offspring in the
adulthood. At the same time, the combined induction of IL-6 and IL-1β is both sufficient
and necessary for increasing propensity to epilepsy in the offspring. The exposure to a
second hit (mimicked by the kindling procedure in these studies) then may produce full
epileptic phenotype. Hence, according to the proposed model, the autism-epilepsy
comorbidity following an infection during pregnancy depends on the extent of the exposure
of fetal brain to IL-6 and IL-1β.
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Table 1

Experimental groups and treatments.

Treatment Dose Total number of offspring mice used
for the experiments

Saline (control for PIC) - 10

PIC 2.5 mg/kg 10

PIC + IL-6 AB 2.5 mg/kg + 250 μg/kg respectively 8

PIC + IL-1β AB 2.5 mg/kg + 250 μg/kg respectively 7

IL-6 AB + IL-1β AB (to account for effects of antibodies
proper).

250 μg/kg + 250 μg/kg respectively 6

Saline (control for recombinant cytokines) - 10

rIL-6 20 μg/kg 9

rIL-1β 20μg/kg 7

rIL-6 + rIL-1β 10 μg/kg + 10μg/kg respectively 10
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