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Abstract
Maternal microbial infections cause adverse fetal developmental outcomes including embryonic
resorption, intrauterine fetal death, and preterm labor. Recent studies demonstrated that oxidative-
stress plays an important role in chorioamniotitis pathogenesis. Herein we investigated the effect of
N-acetyl cysteine (NAC) on lipopolysaccharide-induced preterm labor and fetal demise in murine
model. Lipopolysaccharide exposure at embryonic day 18 demonstrated an increase in the abortion
rate and fetal demise in pregnant dams. This was associated with increase in an inflammatory response
(cytokines, chemokines and iNOS expression) and infiltration of leukocytes (monocytes and
polymorphonuclear cells) in the placenta. There was increased expression of cytosolic and secretary
phospholipase A2 with increased secretion of prostaglandin-2 and leukotriene B4 in the placenta,
suggestive of increased metabolism of phospholipids. In addition, expression of cycloxygenase-2
and malondialdehyde production (oxidative-stress marker) was increased in the placenta.
Conversely, NAC pretreatment abolished these effects of lipopolysaccharide in the placenta.
Collectively, these data provide evidence that LPS-induced increased inflammation and metabolism
of phospholipids at the feto-maternal interface (placenta) is critical for preterm labor and fetal demise
during maternal microbial infections which could be blocked by antioxidant-based therapies.
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Maternal microbial infections are one of the main causes of preterm labor and adverse fetal
outcome, which persist as major and unresolved challenges. Pro-inflammatory cytokines are
hypothesized to contribute to these adverse effects due to microbial infections. Pro-
inflammatory cytokines (IL-1β, IL-6 and TNF-α) are known to stimulate arachidonic acid
metabolism in the human reproductive system (1). During normal pregnancy, secretion of these
cytokines from uterine tissues is important for the induction of prostaglandin production to
initiate labor (1,2).Whereas microbial infections induce excessive release of these cytokines
in the uterus resulting in preterm labor and delivery via disproportionate release of
prostaglandins (3,4).

In studies exploring the mechanisms of preterm labor caused by microbial infections,
lipopolysaccharide (LPS) has been often used as a bacterial pathogen model (3,5). Humans are
constantly exposed to low levels of LPS through microbial infections. Systemic maternal LPS
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exposure has been previously shown to be associated with adverse fetal developmental
outcomes such as embryonic resorption, intrauterine fetal death, and preterm labor in animals
(6). In addition, microbial invasion of the placenta is reported to cause chorioamniotitis and
preterm labor in human patients (1). LPS is reported to induce inflammation in human
gestational tissues, resulting in an increase in release of pro-inflammatory cytokines (3) and
phospholipid metabolites i.e., prostanoids (1,2). LPS induces the release of type II
phospholipase A2 (PLA2) in the human placenta which promotes the formation of
phospholipids metabolites (4). These LPS-induced increase in expression of pro-inflammatory
cytokines and phospholipase isoenzymes in the placenta are mediated by NF-κB activity (7).

Compounds that have antioxidant properties, such as N-acetyl-cysteine (NAC)—a glutathione
precursor and direct antioxidant—have been shown to inhibit upstream events leading to NF-
κB activation (8–10). NAC decreases the generation of free radicals by increasing glutathione
synthesis (8,11). NAC has been shown to attenuate inflammation in various disease models
such as those that mimic ischemia-reperfusion injury in brain (12), lethal endotoxemia (13)
and hypoxia-ischemic brain injury in neonatal brains (14). Based upon there reports, we
hypothesized that maternal microbial infection induced oxidative-stress in the placenta may
be responsible for preterm labor. So, in this study, we investigated the therapeutic efficacy of
NAC to limit preterm labor and fetal demise in a murine model of maternal microbial infection.

MATERIALS AND METHODS
Chemicals & Reagents

LPS (Escherichia coli, serotype 055:B5), NAC, lysis buffer and other chemicals were
purchased from Sigma-Aldrich (Saint Louis MO, USA). Anti-IL-6, -COX-2, -COX-1 and -
CD45 antibodies including secondary anti-rabbit HRP conjugated antibodies were purchased
from Santa Cruz Biotechnology (Santa Cruz CA, USA). IL-6 and TNF-a detection BD
OptEIA ™ Reagent ELISA kits were purchased from BD biosciences (San Jose CA, USA).
Prostaglandin E2 (PGE2) and leukotriene B4 (LTB4), enzyme-immunosorbant assay (EIA)
kits were purchased form Assay designs Inc (Ann Arbor Michigan, USA). Malondialdehyde
(MDA) detection kits were purchased from BIOXYTECH® MDA-586 (Oxis International
Inc. Foster City, CA USA).

Animals
All experiments were performed according to the National Institutes of Health Guidelines for
the Care and Use of Laboratory Animals (NIH publication number 80-23) and were approved
by the Medical University of South Carolina Animal Care and Use Committee. Animals were
provided with food and water ad libitum. Timed-pregnant SD rats at embryonic day (E16) were
purchased from Harlan laboratory (Harlan, IN USA).

Induction of Preterm labor & Treatments
For induction of preterm labor, an intra-peritoneal injection of LPS (0.5 mg/kg) was
administered to pregnant mothers on gestation day E18 (15). Preterm delivery was defined by
delivery of at least one pup within 48 h of LPS exposure. For treatment studies, an intra-
peritoneal injection of NAC (50 mg/kg) suspended in physiological saline (pH 7.4) was
administered to pregnant mothers 2 h prior to LPS administration on E18 as reported earlier
(15). To evaluate the clinical relevance of NAC treatment, it was administered to pregnant
mothers at 0, 2, 4 and 6 h post LPS administration. Normal control animals treated with saline
and NAC alone were also included in the study.
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Collection of Samples
Timing for collection of samples was at 4 h (E18), 24 h (E19), and 48 h (E20) post-LPS
administration in each group. Briefly, pregnant rats were anesthetized with a cocktail of
ketamine (90 mg/kg) and xylazine (10 mg/kg) and peritoneal cavities were exposed via a
midline incision. The uterus was removed and each chorioamnion was punctured to collect
amniotic fluid. Feto-placental units were removed from the uterus horns by dissociation
between implantation sites. Samples were individually, snap frozen in liquid nitrogen and
stored at −80 °C. Five placentas or amniotic fluid collected from five gestational sacs/pregnant
rat were pooled for various analyses mentioned below and six pregnant rats were included in
each group at each time point.

Histology
Histological studies were performed on placentas at time intervals 4 h (E18), 24 h (E19) and
48 h (E20) of gestation after LPS exposure. Placentas were fixed in 10% buffered formalin
(Stephens Scientific, Riverdale, NJ) and embedded in paraffin to cut 4-μm-thick sections.
Sections were stained with anti-CD 45 antibodies using standard methods or Hoechst dye and
analyzed by immunofluorescence microscopy (Olympus BX-60) with an Olympus digital
camera (Optronics, Goleta, CA) as described earlier (15). The number of cells (CD45+ or
Hoechst+) was counted by Image Pro-Plus 4.0 (Media Cybernetics, Maryland, MO) software.
Sections of three placentas from 6 similarly treated animals in a group were examined and
images of 7–9 fields/placental section were included to calculate the average number of
CD45+ and Hoechst+ cells in the region. Results were then plotted as the fold-change from the
control values.

RNA purification and quantitative real-time-PCR (QRT-PCR) analysis
Total RNA was purified from placentas (pooled five placentas/pregnant rat) obtained from
pregnant rats (n = 6)/group and used for cDNA synthesis using methods described earlier
(16). QRT-PCR was performed using an iCycler IQ Real-Time PCR Detection System (BIO-
RAD Laboratories, Hercules CA, USA), IQ SYBR Green Supermix (BIO-RAD Laboratories,
Hercules CA, USA) and target gene primers (Table 1) designed and purchased from IDT Inc
(Coralville IA, USA). Thermal cycling conditions were as follows: activation of iTaq DNA
polymerase (Bio-Rad Laboratories, Hercules, CA USA) at 95 °C for 10 min, followed by 40
cycles of amplification at 95 °C for 30 s and 55–60 °C for 1 min. Then, normalized expression
data were generated by dividing the amount of target gene concentration with the amount of
reference genes i.e., GAPDH or 18S rRNA as described previously (16).

ELISA
Amniotic fluid obtained from pregnant rats (n = 6)/group was used for quantification of IL-6
and TNF-α using BD OptEIA ™ Reagent kits (sensitivity of assays was as ≤ 2 pg/mL of protein)
as per manufacturer’s instructions. Each assay was run in duplicate for each sample.
Recombinant proteins of TNF-α and IL-6 were used as standards to calculate their levels in
the samples. Plates were read on plate reader at 450 nm.

EIA
Placentas obtained from pregnant rats (n = 6)/group were homogenized in ethanol, centrifuged
and supernatants were used for quantification of PGE2 and LTB4. Concentration of PGE2 in
the supernatant was determined by using PGE2, EIA kits as per manufacturer’s manual and
run in duplicate for each sample. Similarly, LTB4 was measured in the supernatants of placental
tissues using LTB4, EIA kits as per manufacturer’s manual and run in duplicate for each
sample, and read at 405nm. Sensitivity of PGE2 and LTB4 assays are 13.4 and 5.63 pg/mL,
respectively.
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Detection of lipid peroxidation
Placentas obtained from pregnant rats (n = 6) were homogenized in PBS, centrifuged at 10,000
× g for 60 minutes and supernatants were used for analysis. MDA was measured in the
supernatants by using BIOXYTECH® MDA-586 as per manufacturer’s instructions. Plates
were read at 586 nm and compared with MDA standards provided in the kit. Results are
presented as nmol/mg protein for MDA equivalent. Protein concentration in the supernatants
was measured by using Bradford’s reagent.

Immunoblotting
Placentas obtained from pregnant rats (n = 6) were homogenized in a cell lysis buffer at 4°C
and centrifuged. Proteins in supernatants were fractionated on 12 % polyacrylamide-SDS gels
followed by transfer of protein bands to nitrocellulose membranes. After blocking, membranes
were incubated with anti-IL-6 or -COX-2 antibodies and then with respective secondary
antibodies. Immunoblots were detected using chemiluminescence’s detection kits (Amersham,
Arlington Heights, IL, USA).

Data analysis
Statistical analysis was performed using GraphPad software (GraphPad Software Inc. San
Diego, CA USA). Effects were measured by comparing with student’s t-test for two data points
or by ANOVA (Student-Newman-Keuls) for multiple data points. The criterion for statistical
significance was p <0.05.

RESULTS
NAC blocks LPS-induced preterm labor and inflammatory response in placenta

Systemic LPS injection (E18) provoked preterm labor in 10 of 14 treated pregnant mothers
with full emptiness of the two uterine horns within 48 h LPS exposure and viability of delivered
pups was 60 ± 12.7%. Despite maintaining pregnancies, the remaining four mothers
experienced massive in utero fetal demise (72%) and decrease in survival of pups on normal
delivery day (E21) following LPS exposure (Fig. 1A). However, no maternal mortality was
observed. In contrast, NAC pretreatment significantly attenuated this LPS-induced preterm
labor and fetal demise thus normal delivery (Fig. 1A). Furthermore, the evaluation of clinical
relevance of NAC therapy showed that it attenuates preterm labor 100%, 93%, 88% and 73.80%
when treated at 0, 2, 4 and 24 h following LPS exposure, respectively. QRT-PCR indicated a
significant increase in LPS-induced transcripts for pro-inflammatory cytokines i.e., TNF-α,
IL-1β and IFN-γ in the placental tissues at 4, 24 and 48 h post-LPS exposure and this was
significantly attenuated by NAC (Fig. 1B–D). Expression of these pro-inflammatory cytokines
peaked at 24 h post-LPS administration (Fig. 1B–D). Likewise, LPS induced a marked increase
in IL-6 transcripts; an important pro-inflammatory cytokine at 24 and 48 h post-LPS exposure
and that was significantly blocked by NAC (Fig. 1E). In addition, iNOS transcripts produced
because of inflammatory response peaked at 24 h post-LPS exposure and this was significantly
attenuated by NAC (Fig. 1F).

NAC attenuates LPS-induced protein expression of the pro-inflammatory cytokine IL-6 and
TNF-α in the amniotic fluid

To assess that the onset of preterm labor in LPS-exposed dams was associated with an
intrauterine inflammation and that this phenomenon was prevented in the presence of NAC,
we measured TNF-α and IL-6 cytokines in amniotic fluids. Maternal LPS exposure at gestation
E18 induced a significant increase in TNF-α and IL-6 in amniotic fluid at 4 and 24 h compared
with saline treated controls (Fig. 2A–B). Conversely, NAC pretreatment attenuated the LPS-
induced increase in TNF-α and IL-6 at 4 and 24 h post-LPS exposure (Fig. 2A–B). Cytokines
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in NAC-treated control animals were similar to saline-treated controls. Corresponding with
QRT-PCR data (Fig. 1E), IL-6 protein was also elevated in the placental tissue following LPS
exposure at 24 and 48 h and this was attenuated by NAC (Fig. 2C).

NAC limits LPS-induced cellular infiltration of leukocytes and chemokines expression in
placenta

To further investigate the attenuation of LPS-induced infiltration of leukocytes and expression
of chemokines in the placenta by NAC, placental tissues were analyzed for cellular infiltration
and expression of MCP-1 and CCR2. MCP-1 belongs to a β-chemokine family, which is pivotal
in the pathogenesis of inflammatory diseases. Hoechst staining of placental sections revealed
that LPS induces infiltration of leukocytes in the placenta, which was significantly attenuated
by NAC (Fig. 3A). Likewise, Leukocyte (CD45+) immunostaining corroborated these data
(data not shown). Histological examination showed that NAC attenuates LPS-induced cellular
infiltration into the placenta (Fig. 3B). Corroborating these results, LPS-induced increase in
MCP-1 transcripts at 24 and 48 h after LPS exposure was significantly attenuated by NAC
(Fig. 3C). Likewise, LPS induced an increase in CCR2 transcripts at 24 and 48 h after LPS
exposure, which was significantly attenuated by NAC (Fig. 3D).

NAC attenuates LPS-induced increase in cellular adhesion molecule expression in placenta
To further characterize the effect of NAC on LPS-induced increases in expression of cell
adhesion molecules (CAMs) associated with cellular infiltration, we measured critical CAMs
i.e., intracellular-CAM (ICAM-1) and vascular CAM (VCAM-1) in the placental tissue. LPS
induced a significant increase in ICAM-1 and VCAM-1 transcripts in the placental tissue
compared with controls (Fig. 4A–B). Conversely, NAC pretreatment significantly attenuated
this LPS-induced increase in ICAM-1 and VCAM-1 in placental tissues (Fig. 4A–B).

NAC inhibits LPS-induced up-regulation of phospholipids metabolism in placenta
Since inflammation increases phospholipids metabolism responsible for oxidative-stress, we
next determined the level of enzymes i.e., cytoplasmic-PLA2 (cPLA2) and secretary-PLA2
(sPLA2) transcripts responsible for phospholipids metabolism and synthesis of lipid by-
products i.e., PGE2 and LTB4. LPS induced an increase in the expression of cPLA2 and sPLA2
in the placental tissue at 24 and 48 h following LPS exposure and this was significantly
attenuated by NAC (Fig. 5A–B). Corresponding with these findings, LPS induced an increase
in PGE2 in the placenta at 24 and 48 h after LPS exposure, which was attenuated by NAC (Fig.
5C). In addition, LPS induced an increase in LTB4 at 48 h after LPS exposure in the placental
tissue, which was attenuated by NAC (Fig. 5D).

NAC attenuates LPS-induced COX-2 expression and oxidative-stress in placenta
Since synthesis of PGE2 is associated with COX-2, we next measured COX-2 expression and
generation of oxidative stress in placental tissue. LPS-induced increase in COX-2 transcripts
both at 24 and 48 h in the placental tissue was attenuated by NAC (Fig. 6A). These data revealed
that COX-2 expression is quite robust in LPS-injected dams at 24 and 48 h post-administration.
Interestingly, NAC was quite potent in inhibiting LPS-induced COX-2 expression confirming
transcriptional upregulation of COX-2 in response to the labor-associated inflammatory milieu.
Immunoblotting further confirmed that COX-2 protein (72 kDa) was also significantly elevated
in the placenta at 48 h after LPS exposure, which was attenuated by NAC (Fig. 6B). No change
in COX-1 both at mRNA and protein level was seen among the groups (data not shown).
Furthermore, to determine oxidative-stress in the placenta, we measured lipid peroxidation
(MDA) in the placental tissue. The effects of LPS exposure at a late gestational stage is
presented in Fig. 6C. Results indicate that LPS exposure increases MDA level in the placenta,
which was significantly attenuated by NAC (Fig. 6C).
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Altogether, these data suggest that NAC can prevent LPS-induced preterm labor and fetal
demise via attenuation of inflammation, cellular infiltration, and release of phospholipids
metabolites at the feto-maternal interface of the placenta during maternal systemic/intrauterine
microbial infections.

DISCUSSION
Our results indicate the therapeutic efficacy of NAC against LPS-induced preterm labor and
fetal demise during maternal systemic microbial infections. LPS-induced effects in pregnant
rats were mediated by inflammatory responses and oxidative-stress in the placenta in addition
to increase in leukocyte infiltration, CAMs expression, phospholipids metabolism and lipid
peroxidation. Conversely, LPS-induced effects in this setting were abolished by NAC.

LPS is reported to induce an increase in expression of TNF-α and IL-1β in both maternal and
fetal compartments of pregnant mothers when administered at E18 (17,18). Clinical studies
describe greater pro-inflammatory cytokines TNF-α, IL-1β and IL-6 in the amniotic fluid
during intrauterine infections (19). IL-6 secretion in the fetal cavity is considered to be a
determining factor of preterm labor (20). We observed a significant increase in the expression
of pro-inflammatory cytokines and CAMs (ICAM-1 and VCAM-1) with corresponding
increase in infiltration of leukocytes in the placenta of pregnant rats following LPS exposure
compared with controls. ICAM-1 and VCAM-1 play crucial role in transmigration of
leukocytes from the bloodstream to sites of inflammation. The expression of these CAMs is
reported to be up-regulated by pro-inflammatory cytokines (21). In addition, MCP-1 and CCR2
expression was correspondingly increased in the placenta of pregnant rats after LPS exposure
compared with controls. MCP-1 activation has been associated with a majority of preterm
births (22). The major function of MCP-1 is to recruit monocytes and other leukocytes to sites
of inflammation. During parturition, MCP-1 may initiate or propagate labor by serving as a
chemo-attractant for leukocytes in gestational tissues. It is noteworthy that MCP-1 expression
is up-regulated by several inflammatory mediators i.e., TNF-α, IL-1β and INF-γ (23). In
addition, PGE2 has been shown to stimulate the release of MCP-1 in a placenta perfusion model
(24).

In the placenta, reactive oxygen species were reported to be involved in the expression of
COX-2 and iNOS in trophoblasts via activation of NF-κB (25). COX-2 is a rate-limiting factor
in prostaglandin synthesis. The contribution of COX-2 to oxidative damage has been reported
to be involved in PGE2 production and hippocampal CA1 neuronal loss in a model of transient
global cerebral ischemia (26). We observed that LPS induces a corresponding increase in
COX-2 and PGE2 in the placenta at 24 and 48 h after LPS exposure to pregnant rats. This
profile of change is consistent with a report describing ischemia–reperfusion (I/R) injury
induced COX-2 expression at 24 h after I/R injury in the placenta (27). Inflammation-induced
PGE2 production is regulated by the availability of arachidonic acid and by the production of
COX-2 (28). TNF-α has been shown to increase the synthesis of PGE2 through COX-2 activity
in amniotic and decidual cells (29). Arachidonic acid is cleaved from phospholipids during
metabolism by phospholipases i.e., cPLA2 and sPLA2. Similarly, we observed an increase in
expression of cPLA2 and sPLA2 in the placenta after LPS exposure. PLA2 activity provides
a substrate for peroxidase, COX-2, and PGE synthase responsible for synthesis of PGE2. LPS
has been shown to cause the depletion of intracellular glutathione and an increase in MDA, a
byproduct of lipid peroxidation (30). An observed increase in MDA in the placental tissue is
suggestive of LPS-induced ROS generation in the placenta of pregnant mothers. Lipid
peroxidation and a decrease in anti-oxidant mechanisms are reported to be responsible for
damage in patients who miscarry (31).
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A popular therapeutic approach for the attenuation of LPS-induced ROS generation and lipid
peroxidation-mediated preterm labor and fetal demise is the use of antioxidants. NAC is a
widely investigated agent with both antioxidant and anti-inflammatory properties. We and
others have previously shown that NAC attenuates brain white matter injury in a systemic
maternal infection model of periventricular leukomalacia (15,32). NAC induced beneficial
effects are attributed to free radical quenching via its direct anti-oxidant properties and
synthesis of intracellular reduced GSH. In addition, anti-inflammatory activities of NAC are
attributed to suppression of pro-inflammatory cytokine expression/release (33), inhibition of
adhesion molecule expression (34), and inhibition of NF-κB activation (10).

Overall, this study illustrates the underlying mechanism of preterm labor resulting from
oxidative stress, increased lipid peroxidation, and metabolism of phospholipids across the feto-
maternal interface via activation of the arachidonic acid-cyclooxygenase pathway. It is likely
that pro-inflammatory cytokines induce up-regulation of prostaglandin production in
gestational tissues contributing to the preterm labor during microbial infections. Based upon
these findings, we suggest that NAC may be evaluated for its therapeutic efficacy in the
management and limitation of preterm labor in pregnant mothers during systematic microbial
infections.

In summary, we conclude that LPS-induced inflammatory response induces leukocyte
infiltration, expression of CAMs and chemokines, phospholipids metabolism, and lipid
peroxidation in the placenta of pregnant rats resulting in preterm labor and fetal demise. In
contrast, a single injection of NAC blocks these LPS-induced adverse effects in pregnant
mothers.
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COX-2 cysloxygenase-2

ICAM-1 intracellular adhesion molecule-1

LPS lipopolysaccharide

LTB4 leukotriene B4

MDA malionaldehyde
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PLA2 phospholipase 2

VCAM-1 vascular adhesion molecule-1
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Figure 1. NAC attenuates LPS-induced fetal demise via inhibition of inflammation in the placenta
of pregnant rats
Plot depicts number of live (■) and dead pups (□) delivered by pregnant mothers following
LPS exposure in the presence/absence of NAC (A). Plots depict transcripts of TNF-α (B),
IL-1β (C), IFN-γ (D), IL-6 (E) and iNOS (F) by QRT-PCR in the placentas obtained from
pregnant rats (n = 6) following LPS exposure in the presence/absence of NAC. Results in plots
are expressed as Mean ± SD. Statistical significance ** p<0.001 and non-significant (§).
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Figure 2. NAC attenuates LPS-induced inflammatory response in amniotic fluid of pregnant rats
Plots depict TNF-α (A) and IL-6 (B) protein in the amniotic fluid obtained form gestational
sacs at 4 h (■) and 24 h (□) by ELISA and representative immunoblot depicts IL-6 protein in
the placental tissue (C) of pregnant rats (n = 6) following LPS exposure in the presence/absence
of NAC. Results in plots are expressed as Mean ± SD. Statistical significance ** p<0.001 and
non-significant (§).
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Figure 3. NAC attenuates LPS-induced leukocyte infiltration and chemokine expression in the
placenta of pregnant rats
Plot depicts Hoechst+ nuclei (A), representative image of placental sections show cellular-
infiltration [control (i), LPS (ii) and NAC + LPS (iii)] (B). Arrowhead indicates infiltrates in
the placental tissue. Plots depict MCP-1 (C) and CCR2 (D) transcripts in the placentas of
pregnant rats (n = 6) following LPS exposure in the presence/absence of NAC. Results in plots
are expressed as Mean ± SD. Statistical significance * p<0.05, ** p<0.001 and non-significant
(§). Magnifications at 400 ×s.
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Figure 4. NAC attenuates LPS-induced expression of CAMs in the placenta of pregnant rats
Plots depict ICAM-1 (A) and VCAM-1 (B) transcripts in the placenta of pregnant rats (n = 6)
following LPS exposure in the presence/absence of NAC. Results in plots are expressed as
Mean ± SD. Statistical significance ** p<0.001.
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Figure 5. NAC attenuates LPS-induced phospholipids metabolism in the placenta of pregnant rats
Plots depict cPLA2 (A) and sPLA2 (B) transcripts in the placenta of pregnant rats (n = 6)
following LPS in the presence/absence of NAC. Plots depict PGE2 (C) and LTB4 (D) level in
the placentas of pregnant rats at 4 h (white bar), 24 h (black bar) and 48 h (grey bar) post-LPS
exposure in the presence/absence of NAC. Results in plots are expressed as Mean ± SD.
Statistical significance * p<0.05, ** p<0.001 and non-significant (§), and versus LPS for C
and D only.
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Figure 6. NAC attenuates LPS-induced phospholipids metabolism in the placenta of pregnant rats
Plot depicts COX-2 transcripts (A) at 24 h (■) and 48 h (□), representative immunoblot depicts
COX-2 protein (B) and plot depicts MDA level (C) in the placental tissues of pregnant rats (n
= 6) following LPS exposure in the presence/absence of NAC. Results in plots are expressed
as Mean ± SD. Statistical significance ** p<0.001.
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Table 1

List of primers forward primer (FP) and reverse primer (RP) used for amplification using QRT-PCR

Gene Name Primer

GAPDH FP: 5′-cctacccccaatgtatccgttgtg-3′, RP: 5′-ggaggaatgggagttgctgttgaa-3′

18S rRNA FP: 5′-ccagagcgaaagcatttgccaaga-3′, RP: 5′-tcggcatcgtttatggtcggaact-3′

IL-1β FP: 5′-gagagacaagcaacgacaaaatcc-3′, RP: 5′-ttcccatcttcttctttgggtattg-3′

TNF-α FP: 5′-cttctgtctactgaacttcggggt-3′, RP: 5′-tggaactgatgagagggagcc-3′

IFN-γ FP: 5′-atttccctccccactccattag-3′, RP: 5′-ctggtgacagctggtgaatca-3′

IL-6 FP: 5′-cagaaggagtggctaaggac-3′, RP: 5′-cactaggtttgccgagtaga-3′

iNOS FP: 5′-ggaagaggaacaactactgctggt-3′, RP: 5′-gaactgagggtacatgctggagc-3′

ICAM-1 FP: 5′-gtccaattcacactgaatgccacc-3′, RP: 5′-ttaaacaggaactttcccgccacc-3′

VCAM-1 FP: 5′-gacaccgtcattatctcctgcact-3′, RP: 5′-gtgtacgagccatccacagacttt-3′

MCP-1 FP: 5′-gaccagaaccaagtgagatca-3′, RP: 5′-gcttcagatttatgggtcaagt-3′

CCR2 FP: 5′-tctacttcttctggactccataca-3′, RP: 5′-ctaagtgcatgtcaaccacac-3′

cPLA-2 FP: 5′-cctgatgtggagaaggattcgaca-3′, RP: 5′-ttccttggtttccctcagaacacc-3′

sPLA2 FP: 5′-gccaaatctcctgctctacaaacc-3′, RP: 5′-agatgtctctttcagcaactgggc-3′

COX-2 FP: 5′-tgtcccttcgcctctttcaatgtg-3′, RP: 5′-ctcttacagctcagttgaacgcct-3′
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