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Abstract

PURPOSE: To assess the chemotactic activity and phagocytic response of neutrophilic polymorphonuclear leukocytes among
women in the first five days postpartum. METHODS: A prospective, crosssectional clinicaHaboratory study was conducted.
Dafa of 31 postpartum women during the first five days after vaginal delivery were compared with those of 24 healthy non-
pregnant non-postpartum women maiched for age. The inclusion criteria were postpartum, clinically and obstefrically healthy
women; vaginal delivery, singleton pregnancy carried to ferm; norhypertensive, hyperglycemic, dllergic, malnourished or with
autoimmune or neoplastic diseases; not having received vaccines or blood products in the last three months. The Control Group
was chosen according to the same inclusion criteria but involving non-pregnant nonpostpartum women. The chemotactic activity
of neutrophilic polymorphonuclear leukocytes was assessed by determining the disiance from directed migration to bacterial
lipopolysaccharide, in three Boyden chamber assays. The phagocytic response was identified by assessing the Zymosan particles’
ingestion in three assays carried out in Leighton fubes. The Student's Hest was used in the sfafistical analysis, adopting a 5% level
of significance. RESULTS: The chemotactic activity of neutrophilic polymorphonuclear leukocytes from posipartum women in the
presence of homologous (/3.246.9) and autologous [78.6+13.9) sera showed a significant increase compared fo the values
observed in the Control Group (64.124.1 and 66.6£5.4]. Both chemotactic response and phagocyfosis ingestion phase of
neutrophilic polymorphonuclear leukocytes were significantly increased (p<0.05) in postpartum women compared fo healthy
non-pregnant and nonpostpartum women. CONCLUSION: There was an increase in the chemotactic activity and phagocytic
response of neutrophilic polymorphonuclear leukocytes during the first five days affer vaginal delivery in women.

Resumo

OBJETIVO: Avaliar a atividade quimiotdtica e a resposta fagocitéria dos leucécitos polimorfonucleares neutrofilicos entre puérperas
nos cinco primesiros dias apds o parto. METODOS: Um estudo clinicolaboratorial prospeciivo e fransversal foi realizado. Dados
de 31 puérperas nos cinco primeiros dias apds o parto vaginal foram comparados aos de 24 mulheres sauddveis ndo gestantes
e ndo puérperas, por meio da idade. Os critérios de incluséo foram puérperas clinica e obstefricamente saudéveis; parto vaginal;
gestagdo de feto Unico a fermo; néo hipertensas, hiperglicdmicas, alérgicas ou desnutridas ou portadoras de doengas autoimunes ou
neoplasias; sem terem recebido vacinas ou hemoderivados nos dlimos frés meses. O Grupo Controle foi selecionado utilizandose
o0s mesmos critérios, mas com mulheres ndo gesfantes e néo puérperas. A atividade quimiotdtica por leucécitos polimorfonucleares
neutrofilicos foi avalioda deferminandose a distéincia da migragdo dirigida ao lipopolissacarideo bacteriano em frés ensaios
utilizandose camaras de Boyden. A resposia fagocitdria foi identificada por meio da ingestéo de particulas de zymosan em trés
ensaios, que foram realizados em fubos de leighton. Na andlise estatistica, empregouse o teste tde Student, adotandose o nivel
de significancia de 5%. RESULTADOS: A afividade quimiotdtica dos leucécitos polimorfonucleares neutrofilicos de mulheres no
péspario, na presenca de soro homdlogo [73,2+6,9) e autélogo (/8,6£13,9), mostrou diferenca significante quando comparada
aos valores observados no Grupo Conirole (64, 144, 1 e 66,6£5,4). A resposta quimiotdtica e a efapa de ingestdo da fagocitose
por leucécitos polimorfonucleares neutrofilicos apresentaram acréscimos expressivos [p<0,05) em puérperas ao compararemsse
aos valores de mulheres sauddveis ndo gestantes e ndo puérperas. CONCLUSAQO: Houve um aumento da afividade quimiofatica
e da resposta fagocitaria por leucseitos polimorfonucleares neutrofilicos nos primeiros cinco dias apés parto vaginal nas mulheres.
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Introduction

Postpartum period is defined as the time in the
pregnancy-postpartum cycle during which the mother’s
organism returns to its pre-pregnancy state. The begin-
ning of this phase is marked by the expulsion of the
placenta and ovular membranes. Its exact end-point is
controversial, but it is often considered to be six to eight
weeks after childbirth'.

The immune system adaptation is crucial during
pregnancy to ensure that the genetic material of pater-
nal origin expressed by the embryo will not be rejected.
Hormonal factors at pregnancy and postpartum promote
changes in the immune response.

Regarding adaptive immunity, studies are dis-
crepant. Some authors have described return of total
peripheral blood lymphocytes to pre-pregnancy levels
during the first few weeks postpartum?; whereas others
have observed this recovery at three to nine months
postpartum’?; or other researchers even failed to notice
any alteration in T and B-lymphocytes from the third
trimester of pregnancy to the fifth month postpartum®’.
Another study showed an increase in the number of
lymphocytes and immunoglobulin concentration in the
first four months postpartum, particularly CD3+ cells
and IgG®. Studies are also controversial on quantifica-
tions of CD8+ cells, reporting decreased', increased’
and unaltered’ counts. In another research involving
51 postpartum women four months after childbirth,
stable values were observed for CD4+CD45RA cells,
increased ones for CD4+CD29, and decreased ones for
CDS8+ as compared to normal values for non-postpartum
women'’. As to serum immunoglobulins, studies have
reported unaltered values of IgG, IgA, IgM, IgD and
IgE — and B-lymphocytes — during pregnancy''.
Other investigators have found a decrease in the levels
of antibodies during pregnancy, due to the hemodilu-
tion from an increase in volume'*".

Innate response during the postpartum period has
been studied to an even lesser extent. Neutrophilic
polymorphonuclear leukocytes (PMN) are the first
cells to be recruited in immune response, playing a
major role in innate immunity. A quantitative study
of phagocytic cells observed decreased chemotaxis and
PMN adherence from the second trimester of pregnancy
to postpartum'®.

The key role of functional neutrophilic phagocytes
prompted the present study. The aims of this study were
to assess the chemotactic activity and phagocytic response
of neutrophils in healthy postpartum women following
vaginal delivery, in the first five days after childbirth,
and to compare these results with those of healthy non-
pregnant non-postpartum women matched for age.

Methods

The institution Research Ethics Committee approved
the present study under number 033/10. Peripheral blood
was collected from participants after their written informed
consent, under the same protocol number.

A total of 31 postpartum women, assessed during
pregnancy and the first five days postpartum following
vaginal delivery, were sequentially selected from a special-
ized tertiary hospital. The inclusion criteria were: aged
between 18 and 40 years; clinically and obstetrically
healthy pregnant or postpartum women with normal
prenatal laboratory results, vaginal delivery, singleton
pregnancy, live fetus, amniorrhexis up to four hours
before delivery, term pregnancy according to the New
Ballard Score; non-hypertensive, hyperglycemic, allergic,
malnourished or with autoimmune or neoplastic diseases;
and no vaccines or blood products in the last three months.
The Control Group consisted of 24 healthy non-pregnant
non-postpartum women aged between 18 and 40 years,
initially seen in the institution gynecology outpatient
clinic, who were chosen using the same inclusion criteria.
The Immunology Laboratory immediately analyzed the
peripheral blood samples collected.

For the evaluation of phagocyte activity, neutro-
phils were separated by spontaneous sedimentation at
a temperature of 37°C, and the mononuclear cells were
divided by the Ficoll-Hypaque gradient. For the phago-
cytic intake assessment, 2x10° cells/mL were counted,
and the three tests were performed in Leighton tubes.
In the first tube, phagocytes were incubated with 10®
particles of zymosan (Zy) per mL; in the second, phago-
cytes and Zy at the same concentration were incubated
with homologous serum pool (SH); in the third, this
was done for phagocytes and Zy with autologous serum
(AS). After incubation for two hours under 50% CO, at
37°C, the number of phagocytes that had three or more
phagocytic vacuoles, in a fixed number of 200 phago-
cytes, was counted. Similar tests were used to evaluate
chemotactic activity: control (phagocytes); phagocytes
incubated with bacterial lipopolysaccharide (LPS) and
SH; phagocytes, LPS and SA. Results were assessed
according to migration distance that was measured in
microns'>'¢. All tests were performed in duplicate, and
their average was used.

Statistical analysis was carried out using the Statistical
Package for Sciences software, version 11.0. Results fol-
lowed a normal distribution, with means and standard
deviations. Means were compared using Student’s 7-test,
adopting a 5% level of significance (p). The correlation
between laboratory quantifications and postpartum time
interval before sample collection was assessed using
Pearson’s correlation coefficient.
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Results

Results of the present study showed that the aver-
age time between childbirth and blood sampling was
42.5124.8 hours. The age distribution in the women
studied showed no statistically significant differences
(p=0.05) between the means of both groups (27.4£5.7 for
postpartum women and 28.8%6.9 for the Control Group).

PMN chemotactic activity of postpartum women
in the presence of homologous (73.216.9) and autolo-
gous (78.6£13.9) sera presented a significant increase
compared to the values observed in the Control Group
(64.1%4.1 and 66.615.4). An analysis of the ingestion
phase of phagocytosis at postpartum group in the presence
of homologous (69.9%5.9) and autologous (73.616.8) sera
revealed an expressive increase compared to the Control
Group (65.917.1 and 69.916.9), as seen in Table 1.

Table 1. Means and standard deviations for chemotactic activity (migration distances
expressed in p) and phagocytosis ingestion phase by neutrophilic polymorphonuclear
leukocytes (percentage in fixed number of 200 PMN), observed in the group of women
in the first five days postpartum (Puerperal Group) and in the group of non-pregnant
non-postpartum women matched for age (Control Group)

Variable /Groups Pl(l;:g:;;ﬂl %’::;:I n  p-valve
Chemotactic activity (LPS+HS) (p) 732469 31 64.1+41 24 0.000*
Chemotactic activity (LPS+AS) () 78.6£13.9 31  66.6+54 24  0.000*
Phagocytic response (Zy+HS) (%) 699459 31 659+7.1 24 0.041*
Phagocytic response (Zy+AS) (%) 73.6+68 31 69.9+69 24 0.011*

*significant Student's Hest; HS: homologous serum; AS: autologous serum;
LPS: lipopolysaccharide.

Discussion

In this prospective cross-sectional study, there were no
differences in age between women from the two groups,
a factor that could have influenced the results. Likewise,
there was no variance between the test results and the
time interval for sample collection, thus showing that
the proposed interval of up to five days postpartum was
valid. Individuals who were malnourished, had allergies,
autoimmune or neoplastic diseases or had been vaccinated
were excluded, since these conditions can alter phagocytic
activity. Furthermore, subjects who had received blood
products within the preceding three months were also
removed, because the analysis would have involved the
phagocytes received.

In the present study, an increase in chemotactic
response and ingestion phase of PMN phagocytosis was
observed in the first five days postpartum. Chemotaxis
and phagocytosis are among the main activities of PMN'.
The investigated neutrophilic phagocytes were separated by
spontaneous sedimentation, which alone does not induce

chemotactic or phagocytic activity. The serum added for
studying PMN functions contains complement system
components that, when activated, promote chemotaxis
and phagocytosis through phagocytic C3 and C5 recep-
tors. Therefore, lipopolysaccharide (LPS) activates C3a
and C5a components and acts as chemotactic factor in the
lower compartment of Boyden chamber. These promote
the migration of PMN contained in the upper compart-
ment of the chamber. The migration distance can thus
be evaluated, since the cells pass through the pores of the
Millipore membrane''°.

In an analogous manner, upon activation through
Zymosan, the C3b and C5b components act as opsonins,
therefore they coat these particles and allow the inges-
tion by PMN. The phagocytic vacuoles are then counted
among a fixed number of 200 cells. The ingestion phase
is an important part of phagocytosis'>'°.

In the last two decades, few studies on the innate
immune response during the puerperium have been
conducted, despite the growing interest in immunity.
However, most of the available investigations were
carried out with animals. Thus, it has been reported
that buffaloes with decreased oxidative burst of neu-
trophils (neutrophil digestion) have a greater tendency
to infectious processes during the puerperium'?. No
studies investigating the functional activity of neu-
trophilic phagocytes in the early postpartum period
have been found.

PMN chemotaxis and phagocytosis are necessary
activities in the defense against catalase-positive bac-
teria, especially Staphylococcus aurens'’”. Such bacteria are
the etiological agents of abdominal wall infections in
caesarean deliveries and also contribute to postpartum
endometriosis. The postpartum period may involve physi-
ological alterations in the innate immune response, which
are compatible with the defenses required for this period.

Several factors contribute to an increased suscepti-
bility to group A Szreptococcus, Staphylococcus aureus, thus
causing postpartum sepsis: mode of delivery (vaginal
or caesarean), location where labor and delivery occurs,
exposure to group A Streprococcus, and immune response'®.
Some bacterial pathogens can evade innate host defenses’.
Group A Streprococcus uses several virulence factors to evade
ingestion by neutrophils in soft tissue infections**'.
Upon neutrophilic phagocytosis, group A Streprococcus
up-regulates genes involved in tempering oxidative stress,
in cell envelope components and virulence factors'*?"2.
This suggests that group A Streptococcus can effectively
respond to different host environments for promoting
persistence. For timely defense against bacterial infections
by group A Streptococcus, neutrophils must play their role
effectively in the postpartum period. Studies have shown
an increase in the number of neutrophils in the peripheral




blood during puerperium, regardless of the infection®.
It is possible that women in the postpartum period with
better protection against group A Streptococcus might not
develop infections, such as those caused by bacteria, as
may have occurred in this study.

In the present study, postpartum women with
vaginal delivery were selected. The results observed
for PMN activity were consistent with the available
knowledge on childbirth inflammatory response.
Proinflammatory cytokines, such as tumor necrosis
factors (TNF) and interferon-gamma (IFN-Y), are
known to be important for normal labor**. Also, both
cytokines promote an increase in chemotactic activity
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and phagocytic PMN response. Cytokines required for
normal labor may remain high in early puerperium,
and such increased PMN activity may contribute to
the immune defense of postpartum women.

Finally, there was an increase in PMN chemotactic
activity and phagocytosis during the first five days after
vaginal delivery in women.
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