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• Epidemiological evidence suggests a link 
between maternal immune activation (mIA) 
and adverse health outcomes in offspring[1], 
with an increased risk for schizophrenia (sz) 
reported in adult offspring (Figure 1). 

• The increased risk for sz is likely to be driven 
by the effects of released maternal cytokines 
on placental function and fetal development. 

• Indeed, animal models of mIA implicate 
maternal interleukin-6 (IL-6) production in 
mediating deficits in the adult offspring[2]. 
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• We hypothesised that  poly I:C treatment  during pregnancy, 
as a model of mIA, would induce transcriptional changes in 
Slc38a family, Tlr, and Dnmt1 genes in the rodent placenta. 

• We therefore aim to characterise the mRNA expression of these 
candidate genes in the placentas of rats exposed to poly I:C at 
gestational day (GD) 15. 

RESULTS 

Timed matings 
• Copulation plug found = GD1 

Poly I:C treatment 
• 10 mg/kg bodyweight, i.p. 
• N=5 saline (vehicle)/N=5 poly I:C 
• Take maternal blood after 3 hours 
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METHODS 

Placenta selection (GD21) 
2 male/2 female per litter 

 

RNA extraction 
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Placenta qPCR study 

• GD15 poly I:C treatment causes transcriptional changes in the rat 
placenta, associated with an increase in maternal  plasma IL-6, 
confirming that this is a useful model to investigate the effects of 
mIA. 

• Specifically, poly I:C caused a sex-specific decrease in placental 
Dnmt1 mRNA expression in female offspring, which persisted for 6 
days post-treatment. 

 

 

• No effect of treatment was seen in the transcription of key amino 
acid transporters (Slc38a gene family), or for Tlr3 and Tlr5 
expression, indicating a selective change in transcriptional capacity. 

• Dnmt1 encodes a protein responsible for de novo methylation of 
gene promoters, with a role in gene silencing, suggesting that mIA 
may affect the epigenetic regulation of the placental 
transcriptome, possibly affecting fetal development. 
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Figure 1: the mIA paradigm. 
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Figure 2: the poly I:C animal 
model for schizophrenia. 
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Poly I:C treatment results in elevated maternal IL-6 after 3 hours (Figure 3D). 

FUTURE DIRECTIONS 
1. Mother-offspring interactions 
• Ongoing work will measure mother-pup interactions and ultrasonic vocalisations to assess                                     

the impact of maternal care in the poly I:C model in rats. 

• Impaired maternal care during early postnatal life is a risk factor for sz, inducing                                             
epigenetic and neurodevelopmental changes[6].  

2. Dendritic spine analysis 
• Our previous work has shown transcriptional changes in synaptic markers in poly I:C offspring at postnatal day 21. 

• The quality of maternal care also predicts hippocampal dendritic spine complexity in the adult offspring[7]. 

• Our future work will seek to analyse dendritic  spine and branching complexity in the hippocampus and frontal 
cortex of poly I:C-exposed offspring. 

3. Poly I:C molecular weight 
• Inconsistencies in poly I:C  molecular weight may affect our models serological and behavioural phenotype[8]. 

• We aim to use a multi-angle light scattering technique to compare the molecular weight of batches, and correlate 
this to IL-6 and behavioural responses. 

Figure 3: at GD21 poly I:C caused no change in 
the number of pups per litter (A), or number 
of males and females per litter (B). However, 
poly I:C caused a reduction in both male and 
female placenta weight (C), and the mIA 
response was confirmed by a significant 
increase in maternal plasma IL-6 
concentration compared to vehicle controls 
(D). Data reproduced with kind permission 
from Michelle Edye. Data shown are mean ± 
standard deviation. *p<0.05, **p<0.005, 
****p<0.0001 (student’s t-test and 2-way  
ANOVA with multiple comparisons). 

Figure 4: poly I:C treatment had no effect on expression of the key amino acid transporter genes Slc38a1, Slc38a2, and Slc38a4 (A-C) or the immune receptors Tlr3 and Tlr5 
(D and E), but caused a selective, sex-specific decrease in Dnmt1 expression in female, but not male, placentas (F). Key: box = median ± interquartile range; whiskers = 
5th/95th centile; **=p<0.01 (2-way ANOVA with multiple comparisons). Samples excluded where >2 standard deviations from the mean value. 

Poly I:C causes a sex-specific decrease in placental Dnmt1 expression (Figure 4). 
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• We have employed the viral mimetic 
polyinosinic:polycytidylic acid (poly I:C) 
to model the effects of mIA on 
placental function, through Toll-like 
receptor 3 (Tlr3) activation leading to 
cytokine production[3] (Figure 2). 

• Our focus has been on the family of 
system A amino acid transporters 
encoded by solute carrier 38a (Slc38a) 
genes, which transport neutral amino 
acids including methionine, vital for 
fetal growth[4] and gene methylation. 

• Transcriptional changes in DNA methyl-
transferase 1 (Dnmt1) in sz patients[5] 
led to examination of placental Dnmt1 
expression in the poly I:C model. 
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