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ABSTRACT

Rats with elevated opioid levels experience an even greater increase in pain threshold
after placenta or amniotic fluid consumption via placental opioid-enhancing factor (POEF) in the
afterbirth. POEF only enhances opioid hypoalgesia; it cannot produce hypoalgesia alone.
Although the POEF molecule remains unidentified and its efficacy in humans is unknown, it
could be a safe, novel pain treatment. People who consume placenta as an alternative
postpartum health practice are ideal for testing POEF bioactivity. Though rat models show that
bioactive POEF is highly sensitive, some forms of the practice in humans may conserve POEF.

This project is the first attempt to conduct translational POEF research. For the past few
decades, animal-model research has explored the mechanisms and effects of POEF without
direct tests on human health. Moreover, human placentophagy research for the past decade
has focused almost exclusively on the most common practice, which involves cooking the
placenta, which almost assuredly deactivates POEF, because POEF is highly sensitive to
temperature. However, some people choose raw and unprocessed placentophagy (RUP), which
involves consuming raw, fresh placenta pieces directly after giving birth, or freezing placenta
‘chunks' to consume after delivery. Although this much is known, there has yet to be a study
investigating the practice in fine detail.

This dissertation contains the results from two studies. The first is a qualitative analysis
of an online survey of, and semi-structured interviews with, birth workers with first-hand
knowledge of RUP. The analysis of this study focused on how RUP fits into their birth-work
practices, why some clients choose RUP, how they discuss RUP with clients, and the specific
procedural steps for how the placenta is handled and prepared for consumption. Overall, the
study participants reported using food-hygiene practices to inform their decisions regarding

RUP.



The results of the first study informed the methods of the second study. The second
tested if human placenta, prepared according to RUP protocols, and 'raw, dehydrated'
placentophagy protocols, could enhance low-dose-morphine hypoalgesia, in rats, using a cold-
water tail-flick assay. Despite the absence of a significant POEF effect in both positive controls
and test subjects, the findings of the study remain inconclusive because of the small number of

subjects.
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CHAPTER 1: INTRODUCTION
INTRODUCTION

Maternal® peripartum pain can be debilitating, is linked to disruptions in personal
relationships, interferes with daily life, and has a high socioeconomic cost to communities
(ACOG, 2018; Brito et al., 2021; Leziak et al., 2021; Munro et al., 2017; Rossi et al., 2020).
Moreover, maternal postpartum? pain and postpartum depression can be comorbid (Riazanova
et al., 2018; Eisenach et al., 2008; Munro et al., 2020; Lim et al., 2020; Toledo et al., 2018).
Current therapies for postpartum pain are either minimally effective or associated with health
risks (Chou et al., 2013; Mihu et al., 2018; Smith et al., 2022; Solt Kirca et al., 2022; Suarez et
al., 2022; Zanardo et al., 2018).

One promising avenue of research for treating maternal peripartum pain involves
exploiting the endogenous opioid system (Frederickson & Geary, 1982; Kristal et al., 2012).
Endogenous opioids, chemically akin to pharmaceutical opioids, are naturally produced in the
body in response to general pain, stress, and the activation of the sympathetic nervous system
(Binder et al., 2004, Drolet et al., 2001; Gintzler, 1980). They inhibit the mechanisms associated
with pain experiences (Shenoy & Lui, 2018). Furthermore, the endogenous opioid system is
involved in the physiology of childbirth and may attenuate maternal peripartum pain (Brunton,
2019; Facchinetti et al., 1982, 1990; Gintzler, 1980). Specifically, animal-model experiments
suggest that the consumption of placenta (even human placenta) might mitigate maternal

postpartum pain by enhancing the efficacy of endogenous opioids.

L In this dissertation, the word ‘maternal’ is not used to describe the social relationship a parent has with
their child (i.e. being someone’s ‘mother’). Instead, maternal is used to describe the biological and
physiological state of a human or animal who is pregnant, peripartum, or postpartum. Since this
dissertation is at its core, a combination of human and animal research, “maternal” is used as it is the
preferred term to describe the physiology and behavior of female animals in the ethological literature.

2 The postpartum period is difficult to define. This dissertation defines the postpartum period as the length
of time after giving birth for the maternal physiology to return to a ‘prepregnancy state.” This can be 6 to 8
weeks, however the American College of Obstetricians and Gynecologists considers postpartum care to
extend up to 12 weeks after birth (Berens, 2020; McKinney et al., 2018).



Rat- and bovine-model studies have found that with the consumption of placenta2 or
amniotic fluid, animals experience hypoalgesia* through the enhancement of the opioid-
mediated analgesic pathways in the brain (Kristal et al., 2012). The researchers that first
observed hypoalgesia-enhancement by placentophagia coined the term ‘placental opioid-
enhancing factor’ (POEF) to refer to the molecule(s) responsible for this effect (Abbott et al.,
1991; Kristal et al., 1986). Even though the exact mechanisms are unknown, POEF appears to
be a generalized mammalian phenomenon. The POEF effect has been demonstrated in studies
conducted with rats that consume human, bovine, or dolphin placenta or amniotic fluid (see
Kristal et al., 2023, for review) and among cows that consume bovine amniotic fluid (Pinheiro
Machado et al., 1997). Although POEF is present in human placenta and amniotic fluid, whether
humans also experience the analgesia-enhancing effects of POEF ingestion has yet to be
tested (Kristal et al., 2023, p. 10).

When non-human mammals consume their placenta and amniotic fluid during the
peripartum period, it is called placentophagia (Kristal et al., 2023). Whereas placentophagia
describes placenta and amniotic fluid consumption among non-human mammals,
placentophagy® describes when humans consume placenta. For the purposes of this
dissertation, placentophagy is in reference to an alternative health-seeking behavior among
birthing people predominantly residing in North America and Europe (Benyshek et al., 2023).
Maternal placentophagy is a postpartum alternative health trend among individuals who claim a

host of health benefits such as increasing postpartum mood, lactation, and ‘balancing of

% Placentas are temporary organs derived from trophoblasts in mammalian pregnancies to provide
resources to and remove cellular waste from the fetus’s blood. Placentas also produce hormones (Farr et
al., 2018; Reynolds & Redmer, 2001).

4 This paper adopts the word hypoalgesia which Kristal et al. (2023) used to describe the physiological
effects of POEF. Hypoalgesia is a more accurate term than antinociception or analgesia because
antinociception could imply a mechanism, and analgesia means the absence of pain. Hypoalgesia refers
to “reduced pain” which is an objective, observable score.

5 Placentophagy could mean any person consuming placenta, but for the purposes of this dissertation,
placentophagy refers specifically to human maternal placentophagy which is when a birthing person
consumes their placenta for supposed health benefits, unless otherwise stated,



hormones’, among others (Benyshek et al., 2023; Botelle & Willott, 2020; Marraccini & Gorman,
2015; Selander et al., 2013). Current biomedical placentophagy research has failed to find
evidence supporting the claims for the numerous health benefits attributed to placentophagy
(Gryder et al., 2017; Morris et al., 2019; Young et al., 2018b).

Individuals who advocate engaging in placentophagy often cite POEF literature to justify
their beliefs (Hunt, 2021; Placenta Benefits website, 2023; Placenta Practice website, 2023);
however, common placenta-preparation methods and storage practices before consumption
may not conserve biologically active POEF. For example, researchers have found that POEF is
sensitive to heating and will also become inactive quickly when left at room temperature (Kristal
et al., 2012). Typically, a birthing person® starts placenta consumption a few days postpartum if
they hire a placenta encapsulator to process their placenta. This is the most common
placentophagy method, a process that requires steaming it before consumption, likely
deactivating POEF-.

Experiments have demonstrated that POEF is only effective during periods of elevated
endogenous opioid activity or elevated exogenous opioid levels (e.g., morphine injections)
(Kristal et al., 1988). POEF cannot produce hypoalgesia alone, despite the fact that the
afterbirth contains small amounts of opioids. Animal and human studies have indicated that
maternal endogenous opioid levels, which are elevated in late pregnancy, labor, and delivery

(see Brunton, 2019, for review; Gintzler, 1980), drop back to normal by about 18-20 hours after

® This dissertation adopts the gender-neutral term ‘birthing person’ when describing biological females
who are capable of giving birth (Inclusive and Gender-Neutral Language, 2022). This dissertation also
adopts the concept that sex is biological and gender is a cultural construct. The word ‘female’ is used
because it denotes the sex of an individual which is biologically defined, however, gendered terms that
are culturally and socially defined such as ‘woman’ and ‘mother’ are avoided unless those words are used
by the literature cited or the gender identities of the people in question are known. Although the vast
majority of birthing people are cis-gendered women, | believe gender-neutral terms are more appropriate
when discussing people who choose ‘alternative’ birthing models to biomedical ones as trans-men and
non-binary birthing people are more likely to opt for out-of-hospital births due to fear of harassment, being
judged, and experiencing medicalized trauma (Asklév et al., 2021; Falck et al., 2021; Hoffkling et al.,
2017; Jaffee et al., 2016; Murray, 2021).



delivery (Hoffman et al., 1984; Wardlaw & Frantz, 1983). Therefore, if birthing persons consume
placenta uncooked shortly after giving birth, they may experience a POEF effect.

Placentophages (individuals who consume placenta) are ideal for testing potential POEF
bioactivity in humans due to their health-seeking motivations to consume the placenta.
However, before clinical trials can start, more work must be conducted to determine if the
processes and procedures that placenta consumers typically employ preserve the bio-efficacy
of POEF. Since the molecule(s) responsible for the POEF effect are unknown, the only way to
test if POEF is bioactive in placenta-derived samples is to conduct experiments assessing pain
thresholds in animals.

This project combines qualitative methods with animal experiments to investigate the
potential of this alternative health-seeking practice as a foundation for future research on pain-
management therapy for postpartum individuals. This project (1) collected preliminary data
using mixed qualitative/quantitative methods (surveys and interviews) to ascertain the most
common beliefs, procedures, and practices involving raw and unprocessed placentophagy
(RUP)” among RUP-supporting birth workers in the United States, and (2) then tested if those
procedures preserve the bio-efficacy of POEF in placental samples using an experimental rat
model. The scientific and societal impacts of identifying the mechanisms involved in POEF
could illuminate a novel analgesic treatment for maternal pain and pain in the broader

population.

" This dissertation specifies that RUP is consuming unprocessed placenta instead of simply unheated
placenta, as there is an absence of clear definitions in placentophagy groups. Some of the participants |
interviewed believed that raw and unheated placentophagy includes raw, dehydration (involving
dehydrating placenta pieces at 55°C) preparations and also, some believe unheated placentophagy
includes processing a small, raw piece of placenta into an alcohol-based tincture.



BACKGROUND

Maternal pain is common and significantly affects birthing people's lives during the
postpartum period (Asselmann et al., 2021; Brito et al., 2021; Smith et al., 2022). Pain is a
highly subjective experience, which is manifested through interactions between physical
mechanisms, emotional states, perceptions, personality traits, and genetic predispositions, and
is culturally symbolic (Beutler et al., 1986; Dunbar et al., 2011; Emad, 2003; Fontanillas et al.,
2022.; Quartana et al., 2010; Quartana & Burns, 2007). These highly complex interactions
involved in pain mechanisms, pain perception, and the social meaning of pain, are especially
relevant to maternal pain after childbirth (Boudou et al., 2007; Ferber et al., 2005). Currently,
there are many options to address maternal pain associated with childbirth in both medical
technocratic (Wong, 2010) and midwifery settings (Leap et al., 2010); however, these options
are associated with risks and fail to fully address the burden experienced by birthing people in
the postpartum period.

Postpartum individuals frequently seek pain-reduction treatments, including opioid
prescriptions (Gopman, 2014, Leziak et al., 2021; Sanchez Traun et al., 2019) and
complementary and alternative health therapies for which evidence of efficacy is limited
(Ramasubramaniam et al., 2015; Smith et al., 2022). Opioid prescriptions for postpartum people
can be as high as 85% after cesarean births and 29% after vaginal births (Leziak et al., 2021, p.
203). Opioid prescriptions are also higher for birthing people who suffered severe perineal
lacerations during vaginal delivery (Hawkins et al., 2020). Studies have found that the amount of
opioids prescribed after cesarean surgery often exceeds the required amount for a satisfactory
patient outcome (Carrico et al., 2020; Osmundson et al., 2017; Prabhu et al., 2017). Moreover,
one study found that 1 in 300 opioid-naive cesarean patients exposed to opioids will become
persistent opioid users (Bateman et al., 2016, p. 6). Additionally, the severity of maternal

childbirth and postpartum pain is positively correlated with the development of chronic pain and



postpartum depression (Boudou et al., 2007; Eisenach et al., 2008; Sun et al., 2020); therefore,
treating acute maternal pain may reduce the risk of developing postpartum depression as one
multicenter, prospective cohort study found that labor analgesia was associated with a
decreased risk for high postpartum depression scores (Sun et al., 2020). Both biomedical and
midwifery interventions to address pain have shortcomings, such as risks for opioid dependency
and being unable to address severe pain, respectively. An effective and safe means to address
maternal postpartum pain may lie in an evolutionary medicine approach (Power et al., 2020) to
exploit and enhance the pain-inhibiting endorphins released during physiologic delivery.
Neuroimaging has demonstrated that labor pain triggers activation in brain regions
commonly associated with various pain responses. Furthermore, maternal labor pain shares a
common ascending neural pathway with general pain, such as menstrual pain and pain of
visceral origins (Yang et al., 2020). When the ascending pain pathways reach neurological
regions associated with mood, stress, situational awareness, and conscious decision-making,
the descending pain pathways activate the production of endogenous opioids (Murphy, 2015;
Washington et al., 2000). Endogenous opioids, such as endorphins (see Pilozzi et al., 2020, for
review), are hypoalgesic molecules produced in response to painful stimuli, stress, and the
activation of the sympathetic nervous system, are chemically similar to pharmaceutical,
exogenous opioids, and increase during late pregnancy and parturition (Dabo et al., 2010;
Gintzler, 1980). Antinociceptive endogenous opioids suppress the pain signal at both
presynaptic and synaptic levels. The descending pain pathway is also activated during
parturition via generalized pain pathways (Abboud, 1988; Hoffman et al., 1984). Remarkably,
heightened production of endogenous opioids is linked to pregnancy, childbirth, and the
immediate postpartum period (Apari & R6zsa, 2006; Facchinetti et al., 1990). This illustrates
that endogenous opioid peptides are not solely released in response to maternal labor pain but

serve an important role in maternal physiology, given their presence in late pregnancy.



POEF OVERVIEW

In non-human mammalian births, afterbirth consumption may serve an adaptive role by
enhancing the effects of endogenous opioids associated with maternal physiology in late
pregnancy and delivery (see Kristal et al., 2023, for review). Animal experiments have shown
that placentophagia significantly increases maternal pain tolerance without liability to maternal
behavior (Tarapacki et al., 1995). These experiments have indicated that placentophagia raises
pain thresholds in rats with circulating exogenous or endogenous opioids, as demonstrated
through assays such as tail-flick latency, hot-plate assays, and cold-water tail-dip assays (see
Kristal et al., 2023, for a comprehensive review). Placentophagia, accompanied by nicotine or
aspirin injections, did not produce an enhanced analgesic effect, indicating that this hypoalgesic
enhancing effect is opioid-specific (Kristal et al., 1990; Robinson-Vanderwerf et al., 1997).
Therefore, researchers refer to the active biological agent as a ‘placental opioid-enhancing
factor (POEF) (Doerr & Kristal, 1989). The POEF effect has only been observed in controlled
laboratory settings, specifically when the placenta or amniotic fluid is consumed in its fresh state
or thawed after low-temperature freezing. Additionally, the POEF effect is only observed when
the animal has elevated endogenous opioids or is injected with exogenous opioids (Kristal et al.,
2012).

Endogenous opioids are highly involved in maternal physiology (Apari & R6zsa, 2006)
and promote mother-neonatal bonding during the postpartum period (Dunbar, 2009; Neumann
et al., 2009; Panksepp et al., 1980). POEF may be important in addressing the evolutionary
guestion of why placentophagia is highly conserved across almost all nonhuman placental
mammalian species (see Kristal, 2009 and Kristal et al., 2023, for reviews). This is supported by
evidence showing that placentophagia can accelerate the onset of maternal behaviors through
POEF and attractiveness of the after-birth to the mother (Kristal et al., 1981; Neumann et al.,

2009).



Although researchers have not identified the molecule(s) involved in the POEF effect,
multiple studies have characterized the properties, mechanism, and effects of POEF (see Kristal

et al., 2023 for a review). These studies have found that POEF:

e s present in the placenta and amniotic fluid (Kristal et al., 1986),

e s effective for postpartum and maternally-naive female rats, postpartum cows, and male
rats (Abbott et al., 1991; Pinheiro Machado et al., 1997),

e must be ingested, not injected, to produce the analgesia-enhancing effect - POEF acts
on the gastric branch of the vagus nerve (Tarapacki et al., 1992),

e s present in human placenta and amniotic fluid, as well as dolphin and bovine placenta
amniotic fluid, suggesting POEF is highly conserved across mammalian taxa (Abbott et
al., 1991),

e is sensitive to destruction by heat and quickly becomes ineffective at room temperature
(Kristal et al., 2012, p. 189),

e takes effect within 5 minutes, in rats, after orogastric ingestion and lasts 30 to 40
minutes (Doerr & Kristal, 1989),

e s self-limiting, an attribute that could serve a role in preventing opioid substance abuse
(Kristal et al., 1988; Thompson et al., 1991), as ingestion of more placenta or amniotic
fluid than the amount ingested during a typical delivery rendered POEF ineffective,

e enhances the hypoalgesic efficacy of - and k-opioid-receptor-specific agonists while

possibly attenuating p-opioid receptors (DiPirro & Kristal, 2004)

The above research highlights how POEF could be exploited for novel medical,
hypoalgesic purposes (Kristal et al., 2012). The last finding outlined above has significant
implications for drug discovery since the p-opioid receptor is associated with the adverse effects

of opioid use, such as the formation of substance addiction and other negative side effects



(DiPirro & Kristal, 2004). POEF and subthreshold doses of morphine attenuated hyperalgesia
and other symptoms in rats undergoing morphine withdrawal (Doerr & Kristal, 1991) and
reversed opioid-mediated slowing of gastrointestinal function (Corpening et al., 2000), which are
known problems with opioid addiction. Therefore, POEF may also have the potential to treat
opioid addiction as well as pain if POEF is bioactive for humans (Kristal et al., 2012).
Research investigating whether POEF is effective in humans is challenging for several
reasons:
e the inaccessibility and vulnerability of potential postpartum research participants
e the specific timeframe during which placenta consumption would be necessary
postpartum (i.e., within hours or days of giving birth [Hoffman et al., 1984, Kristal et al.,
2012; Wardlaw & Frantz, 1983]) for endogenous opioids to be elevated enough to allow
for POEF action
e the necessity to test pain thresholds in recently postpartum individuals
e not knowing if POEF is present in the placenta being tested due to its instability

e health and safety concerns (Farr et al., 2018).

The people who consume placenta as an alternative postpartum health practice are
ideal for testing POEF bioactivity. Though rat models show that POEF is sensitive to
temperature, time left at room temperature, and the number of freeze-thaw cycles, some forms
of placentophagy may conserve POEF. This project aims to understand the rare method of RUP
via an online survey and in-depth, open-ended interviews with community birth workers who
reportedly advise their clients on RUP. After identifying common themes for how the placenta is
handled, prepared, and stored, this project tested whether placenta preparation and storage

parameters before consumption conserve the bioactivity of POEF in a rat model.



OVERVIEW OF MATERNAL PLACENTOPHAGY

Although human maternal placentophagy research has yet to explore possible
analgesia-enhancing effects, placentophagy research has a rich history. Several researchers in
the early and mid-1900s investigated whether desiccated placental by-products could serve as
a potential lactagogue when ingested (Hammett & McNeile, 1917; Soykova-Pachnerova et al.,
1954) well before the current alternative health trend of placentophagy emerged. However,
these early studies do not meet the more rigorous scientific designs and methods today, which
raises concerns over the validity of the positive findings from the studies (Kristal, 1980).

One of the earliest well-documented pieces of evidence of human maternal
placentophagy, within naturopathic-health contexts, comes from a June 1972 issue of Rolling
Stone magazine (Blei, 2019). Aside from some rare anecdotal reports of placentophagy from
traditional societies (Ober, 1979), human maternal placentophagy appears to have originated in
Western, high-income countries (e.g., the US, Canada, Europe, Australia) (Young & Benyshek,
2010). Some reports suggested that the earliest forms of placentophagy in Western countries
involved consuming the placenta raw and unprocessed, or incorporating the placenta into
common cooking recipes (e.g., lasagna or stew) (April, 1983; Field, 1984; Robbins, 1983).
Raven Lang is often credited with introducing the concept of dehydrating and pulverizing the
desiccated placenta and transferring the powder into capsules in the late 1970s, which resulted
in the popularization of placentophagy and creating it into the current alternative maternal health
practice (Blei, 2019).

Historical accounts of placentophagy are obscure or describe non-postpartum people
consuming human or animal placenta (Kristal, 1980; Young & Benyshek, 2010). Some
placentophagy consumers claim that placentophagy is common in Traditional Chinese Medicine
(TCM) (Blei, 2019; Young & Benyshek, 2010). A modern publication of TCM medicines does

report that the human placenta is used “(f)or emaciation, listlessness, sallow complexion, and
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hypogalactia after childbirth when they result from Blood and Qi deficiency...” (Wu, 2005, p.
503). However, it is unclear if desiccated human placenta was given during the postpartum
period in historical TCM contexts (Young & Benyshek, 2010). ‘Placenta medicine’ employed in
TCM contexts is frequently administered alongside other TCM remedies, and its effectiveness
has not been validated by biomedical science (Kristal et al., 2023), similar to many other TCM
health therapies (Quah, 2003).

The majority of placentophagy research from the last 15 years has focused on
gualitative studies exploring the motivations and experiences associated with the practice
(Botelle & Willott, 2020; Dickinson et al., 2017; Marraccini & Gorman, 2015; Selander et al.,
2013; Stanley et al., 2019), often from a critical-feminist perspective (Heyes, 2016; Mentinis,
2016; Stenzel, 2017). Placentophagy advocates claim that placentophagy prevents ‘the baby
blues,” improves energy, assists with postpartum recovery, enhances lactation, and improves
bonding with their new baby, among many other purported health benefits (Selander et al.,
2013). Generally, the critical theorist literature describes placentophagy as a rejection of
biomedicine, a desire for bodily autonomy, and a “natural” (Nissen, 2015) health option. This
perspective also suggests that the mere existence of placentophagy demonstrates a lack of
options for postpartum people who are anxious about postpartum depression, breastfeeding,
and the challenges of being a parent (Blei, 2019).

The primary rationale provided by birthing individuals for consuming their placenta is the
belief that it will alleviate the 'baby blues' or reduce perinatal depression (PPD) symptoms
(Benyshek et al., 2018, 2023; Selander et al., 2013). PPD may occur in pregnant people as
early as the third trimester and may last up to one year after delivery (American Psychiatric
Association, 2022; Barnes et al., 2023, p. 1). Depending on geographical location, country of
origin, and cultural background, the estimations for the prevalence of PPD can be between 8-
20% among peripartum and postpartum birthing people (Bjertrup et al., 2023; Herlosky et al.,

2020; O’Hara & McCabe, 2013; Patatanian & Nguyen, 2022). The most frequently reported
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experiences of postpartum depression (PPD) are linked to sensations of anxiety, general stress,
hypersomnia or insomnia, irritability, indifference towards offspring, overall hostility, and
generalized mood swings during the postpartum period, and negatively impacts maternal and
infant health outcomes (Adeponle et al., 2017; Hagen, 1999; Haroz et al., 2017; Herlosky et al.,
2020). Risk factors for PPD include a history of mental health issues, previous traumatic
experiences, a general lack of social support, environmental stressors, and financial insecurity
(Herlosky et al., 2020; Hutchens & Kearney, 2020). Pharmaceutical treatments for PPD include
antidepressants such as selective serotonin reuptake inhibitors. However, these medications
may take weeks before the positive effects are observable and may cause unwanted side
effects (Barnes et al., 2023, p. 1-2; Patatanian & Nguyen, 2022, p. 431-432).

The two most effective PPD treatments and the only Federal Drug Administration (FDA)
approved pharmaceutical treatments specifically for PPD are brexanolone and zuranolone. Both
of these drugs positively modulate GABAa (Goetz et al., 2007) receptors, which has been
suggested to affect PPD (Barnes et al., 2023, p. 2; Patatanian & Nguyen, 2022, p. 432).
Brexanolone is synthetic allopregnanolone; maternal endogenous concentrations of
allopregnanolone decrease rapidly after childbirth (Patatanian & Nguyen, 2022, p. 432).
Brexanolone is administered as a continuous intravenous infusion at titrated rates in a
supervised clinical setting over 60 hours (Patatanian & Nguyen, 2022, p. 432). Moreover, the
60-hour course of brexanolone therapy is estimated to cost $34,000 (Patatanian & Nguyen,
2022, p. 433). Zuranolone is the first and only FDA-approved oral drug to treat PPD specifically
(Barnes et al., 2023, p. 2). However, zuranolone has side effects which include sedation and
driving impairment for up to 12 hours. The drug can pass into breast milk. Therefore, the
recommendation is not to breastfeed for 14 days while taking zuranolone and for an additional
week post-treatment (Barnes et al., 2023, p. 5-6). A 2-week course of zuranolone treatment is

estimated to cost $15,900 (Li et al., 2024, p. 8). Since the most effective PPD treatments are
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expensive and invasive, birthing people may be more willing to try things like placentophagy
despite the unsubstantiated health benefits (Benyshek et al., 2023).

A handful of studies has investigated whether placentophagy confers potential health
risks and offers purported health benefits associated with the practice from a biomedical
perspective (Beacock, 2012; Gryder et al., 2017; Johnson et al., 2018; Suérez, 2016). The sole
maternal placentophagy clinical study (phase 1 randomized clinical trial) investigated the
commonly practiced placenta preparation method (i.e., steaming, dehydrating, and
encapsulating) (Young et al., 2018a, 2018b, 2019). Although some dose-dependent responses
were observed, preliminary evidence did not provide clear support for any of the most common
self-reported benefits associated with placentophagy: improved mood (i.e., relief from the ‘Baby
Blues’), enhanced lactation, or decreased fatigue. It is interesting to note that a carefully
matched study utilizing medical records from 1,876 placentophagic and 1,876 non-
placentophagic women found that placentophagy was associated with higher PPD scores as
determined by the Edinburgh Postpartum Depression Scale (Benyshek et al., 2023). No
evidence suggests placentophagy lowers the risk for PPD (Benyshek et al., 2023; Young et al.,
2018a, 2018b, 2019). Future work should focus on identifying if the results published by
Benyshek et al. (2023) were the result of a participant selection bias, whereby the women most
at risk for developing PPD were seeking out an alternative health practice perceived to mitigate
those symptoms, or if there is a physiological mechanism that could explain placentophagy to
increase PPD scores. The latter is unlikely when one considers the results published by Young
et al. (2019), which demonstrated no effect on PPD scores between encapsulated placenta and
a placebo control.

Only one study, from a doctoral dissertation, investigated the physiological effects of
humans consuming unheated and unprocessed placenta immediately postpartum (Sanchez
Suérez, 2016). The dissertation examined chemical changes in maternal blood and breast milk

among five placentophages and five non-placentophages, and found that consuming
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unprocessed placenta immediately postpartum elevated amino acids in maternal blood and
vitamin K in breast milk, among other hormones and nutrients. The results of this study suggest
that placentophagy may offer postpartum people and their newborns dietary benefits. However,
this study did not include negative food substance controls.

People who engage in placentophagy often report that the practice improves their mood
and offers mild euphoria (Selander et al., 2013). Although one study from Germany reported
that postpartum people claim placentophagy reduces pain (Miinz, 2020), pain reduction is not a
common self-reported benefit of placentophagy in North America (Young et al., 2018b) or the
UK (Botelle & Willott, 2020). In the absence of evidence supporting purported benefits of
placentophagy, the reported anecdotal 'benefits' from people living in different countries may be
attributable to a 'placebo effect.' It is important to highlight that studies on the placebo response
have indicated that the expectation that a pain relief or mood elevation is effective, even if it is
biologically ineffective, can lead to a reduction in patients' negative emotions, lower patients’
stress levels, and decrease patients’ reported pain (for review, see Flaten et al., 2011). The
expectation that placentophagy has medical benefits is reinforced by birth workers (Selander et
al., 2013), peers, and social media (Botelle & Willott, 2020), but anecdotal benefits of
placentophagy are likely to be a placebo response.

A small proportion of postpartum people practice raw and unprocessed placentophagy
(RUP), often by blending a piece of raw, frozen placenta in a fruit smoothie or by cutting it into
pieces, freezing it, and swallowing it daily throughout the postpartum period (Marraccini &
Gorman, 2015). The details regarding the practice of RUP are not well-defined. For instance, it
is unclear how soon after giving birth individuals begin consuming raw and unprocessed
placenta, the amount of placenta ingested, and the duration over which they consume their
placenta, postpartum. Data from the Midwifery Association of North America (MANA) found that
7,158 people consumed their placenta between 2015 and 2016, and at least 9% consumed their

placenta raw, unprocessed, and in a fruit smoothie (Benyshek et al., 2018). Even more striking
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is that 58% of the 7,158 postpartum people consumed at least ‘some of their placenta’
“‘uncooked”; however, this category may also include high-temperature dehydration preparation
methods, a form of heat-processing. Moreover, some midwives have reported that they
frequently give a piece of the freshly delivered placenta in early postpartum to ‘help manage
postpartum contractions and prevent or treat mild hemorrhaging’ (Jordan, 2017), these claims
have yet to be validated through research.

Although this much is understood in the literature, there has yet to be a qualitative or
guantitative investigation into how RUP is practiced. How the placenta is stored and when,
relative to delivery, it is consumed are critical variables relating to the stability of POEF. If POEF
is an effective analgesia enhancer in humans, until it is isolated, characterized, and turned into a
medical preparation, the placenta likely needs to be consumed unprocessed and unheated (i.e.,
‘raw’) shortly after birth (Kristal et al., 2012), as seen in nhon-human mammals (Kristal, 1980), or
frozen at a low temperature shortly after delivery and consumed at a time when endogenous
opioids are elevated, or exogenous opioids are present. In addition, placentophagy researchers
have also shown that how the placenta is processed before consumption is a critical variable
affecting any potential therapeutic efficacy (Johnson et al., 2018) and placentophagy safety
(Johnson et al., 2022). The impact of these variables on the stability of POEF has yet to be

examined.

THEORETICAL ORIENTATIONS, AIMS, AND DISSERTATION STRUCTURE

This dissertation reflects the epistemological and ontological diversity compulsory for
anthropological study. Consequently, each chapter approaches the subject matter from a
different lens and method, which displays the different epistemological and ontological positions
necessary in the holistic study of placentophagy.

Critical medical anthropology, which originated in the 1980s as a critique of medical

anthropology and biomedicine, is an overarching epistemology guiding this dissertation. (Singer
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& Baer, 1995). Historically, medical anthropologists tended to accept Western biomedicine
without critically examining the cultural rationales that underpin it (Lock & Nguyen, 2010);
therefore, medical anthropologists functioned more as cultural translators for biomedicine to
understand miscommunication in medical encounters, provide a layperson’s perspective, or
promote medically recommended behaviors like taking medications, (Newnham et al., 2016;
Singer & Baer, 1995). Medical anthropologists were not necessarily self-reflexive or critical in
analyzing biomedicine as culturally derived (Martin, 2001; Singer & Baer, 1995). Critical medical
anthropology emerged from a desire of medical anthropologists to examine biomedicine as
closely as non-Western cultural systems and to challenge the portrayal of biomedicine as an
objective arbiter of truth and facts by asserting that science and scientists are not immune to
cultural influences (Singer & Baer, 1995).

A hallmark of a critical medical anthropological approach is to combine two levels of
analysis by focusing on (1) the micro-level of an individual’s subjective lived experience® in how
it relates to and is shaped by (2) the macro-structures involved in historical, social, and political-
economic forces (Benyshek et al., 2001, pp. 50-51; Newnham et al., 2016; Singer & Baer,
1995). This broad perspective on historical and social influences gives the anthropologist the
tools to be self-reflexive to analyze and critique the behaviors, practices, and beliefs commonly
accepted or taken for granted as the cultural norm (Newnham et al., 2016). Micro-level and
macro-level analyses, inherent in a critical anthropological approach, are used when discussing
motivations and beliefs regarding RUP.

Another approach underlying this dissertation is the biocultural approach, which is
intrinsic in anthropological research, particularly within the anthropological subfields of

biological, medical, and sociocultural anthropology (Goodman & Leatherman, 1998; Zuckerman

8 The term ‘lived experiences’ describes someone’s first-hand experiences, choices, options, and how
social, political, and economic forces influence one’s perception of knowledge (Given et al., 2008, pp.
489-490)
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& Martin, 2016). The biocultural approach focuses on understanding how biology and culture
are intertwined by examining the dynamic interactions between humans and their broader
physical, social, and cultural environments (Zuckerman & Martin, 2016, p. 7). Throughout this
dissertation project, a biocultural approach is employed as the chapters encompass cultural
analyses of placentophagy, historical overviews of placentophagy emphasizing political-
economic forces, descriptions of biomedicine, discussions on the contemporary understanding
of maternal caretaking behaviors from a behavioral neuroscience perspective, and an animal
model experiment.

Data collection and analysis for this project consisted of two unique studies centered on
placenta consumption and its meanings and health implications for birthing people. The first
study analyzed the symbolic meanings of placentophagy and the logistics of navigating raw and
unprocessed placenta consumption. The second study investigated the potential that RUP

practices conserve bioactive POEF through rat-model experiments.

e AIM 1: Explore, in fine detail, the various methods that placenta-remedy specialists in
the United States instruct individuals to prepare, store, and consume their unprocessed
and unheated (i.e., 'raw’) placenta by conducting online surveys and interviews with
placenta-remedy specialists who provide their clients with guidance on RUP (i.e.,
“specialists”).

e AIM 2: Conduct animal-model experiments to test whether POEF remains active in the
unprocessed placenta that has been prepared and stored following practices learned

from Aim 1.

Chapter 2 discusses the safety, risks, and potential health benefits of RUP that have yet
to be explored by placentophagy scholars. The chapter analyzes data from an online Qualtrics

survey and 15 semi-structured interviews. The primary focus of this analysis is on specific RUP
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procedures. The key topics addressed in this chapter include a focus on the variations in how
birth workers prepare the placenta for RUP, the extent of guidance birth workers provide to their
clients regarding the handling of their placenta during the postpartum period, and whether there
is a standardized timeline for how the placenta is treated and handled from delivery to
consumption. Although the methods and research questions are similar, this analysis takes a
more empirical approach than Chapter 3. This chapter aims to ascertain how birthing people
who engage in RUP prepare and consume the placenta through the participants’ responses to
structured and open-ended questions. Survey and interview participants ranged from midwives
and doulas to placenta-remedy-encapsulation specialists.

Chapter 3 is an exploration of placentophagy as a cultural practice. The beginning of the
chapter offers a brief literature review and a brief history of placentophagy in Western countries
from a critical medical anthropological perspective. This chapter also includes a thematic
analysis from the same semi-structured interviews described in Chapter 2, with a special
emphasis on how RUP fits into these birth workers’ practices. The main questions addressed in
the analysis include: Why do birth workers prefer or do not prefer RUP over other preparation
methods? In what situations would birth workers intervene in their clients’ birth plans by strongly
recommending RUP to their clients, and in what situations would birth workers discourage the
behavior? What structural, logistical, or ideological barriers have the birth workers seen
regarding their clients proceeding with RUP? How do birth workers broach RUP with their

clients? How is RUP socially reproduced® as ‘culture’®?

% Here, culture is referred to as being socially reproduced. Culture is broadly defined as the shared
beliefs, values, practices, symbols, language, and tools that characterize a group of people. It takes a
community to maintain cultural values and practices, which change over time. Social systems and
systems of power shape individuals' cultural ideals as individuals acquire cultural knowledge and
preferences that align with their social class (Bourdieu, 1977).

10 To study placenta anthropologically, and placentophagy as well, “one must not only look at what people
say and do with the placenta; how they perceive, interpret, and respond to it; but also at other aspects of
their culture. A goal of anthropological study is not only to describe but also to explain the variation”
(Jones & Kay, 2003, pp. 101-102). This dissertation also adopts Radcliffe-Brown’s perspective that
although the reasons community members provide for their customs are valuable data, anthropologists
should refrain from assuming that these explanations are necessarily valid. Moreover, when
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Chapter 4 applies a positivist approach to falsify whether POEF can remain bioactive in
some placenta medicines. This chapter tests whether placenta, prepared by the most common
methods for RUP can conserve bioactive POEF, by means of an animal-model experiment. This
chapter briefly surveys the literature on placentophagia, possible evolutionary explanations for
the behaviors’ ubiquity among mammalian species, and a POEF research review.

Chapter 5 serves as the summary of the major findings of these two unique studies and
offers new directions for placentophagy research. This dissertation is the first attempt to conduct
translational placentophagy research through mixed methods. Placentophagy advocates cite
POEF research when advocating for placenta medicine; however, this project is the first study to
investigate whether placenta ‘medicine’ contains bioactive POEF using rat models. If POEF is
found to be bioactive in humans, surely it will have a significant impact on how pain is treated in
postpartum people and the general population. Moreover, if POEF is bioactive in humans, it will
inevitably affect how placentophagy advocates lobby for the practice. Consequently, this may
indicate a novel need for more holistic research on the safety, beliefs, and efficacy of

placentophagy.

anthropologists “cannot get from the people themselves a reason for the behavior [it is wrong] to attribute
to them some purpose of reason on the basis of his own preconceptions about human experiences"
(Radcliffe-Brown, 1965, p. 142)
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CHAPTER 2: "IT'S JUST A PIECE OF MEAT”:
VARIATIONS IN RAW AND UNPROCESSED HUMAN MATERNAL PLACENTOPHAGY
PRACTICES

BACKGROUND

A small proportion of postpartum people engage in raw, unprocessed placentophagy
(RUP), reported as consuming uncooked and unprocessed placenta in a fruit smoothie or
swallowing small frozen pieces of placenta daily throughout the postpartum period (Marraccini &
Gorman, 2015, p. 374). A study using data from the Midwifery Association of North America
(MANA) collected medical records of 22,242 birthing people who involved midwives as part of
their birth plan. The authors found that 7,158 people consumed their placenta during the study
period. At least 9% of them consumed their placenta “(r)aw (either alone or as a smoothie, etc.;
includes if frozen first)” (Benyshek et al., 2018, p. 464). Even more striking is that 58% of the
postpartum people who consumed their placenta consumed at least some of it “uncooked”
(Benyshek et al., 2018, p. 464). The MANA data collectors did not clearly define what
‘uncooked’ meant, as this could also have included high-temperature dehydration preparation
methods (non-TCM method of dehydrating raw placenta without steaming or cooking it first) and
RUP. Moreover, some midwives also have reported that they provide pieces of freshly delivered
placenta to peripartum clients in an effort to prevent or treat mild postpartum hemorrhaging
(Jordan, 2017). Although this much is understood in the literature, a qualitative or quantitative
research study has yet to focus on RUP.

Medical professionals have raised concerns about the health risks and lack of evidence
for any medical benefits for placentophagy (Farr et al., 2018). Placentophagy may increase the
risk of maternal and neonatal infection (Stanley et al., 2019). After the publication of a case

study that suggested that a neonatal infection of group B Streptococcus (GBS) was directly

1 The MANA dataset is the product of the Division of Research of the Midwives Alliance of North America
devoted to collecting data from midwives concerning health outcomes of birthing people who chose to
give birth with midwives.
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caused by maternal consumption of dehydrated and encapsulated placenta (Buser et al., 2017),
physicians and medical institutions released statements discouraging placentophagy (Isaacs,
2018). However, a microbiological study investigating the bacterial colonization of the placenta
demonstrated that placentophagy is unlikely to significantly increase the risk of neonatal GBS
infection (Johnson et al., 2022). Moreover, Benyshek et al. (2018) found that among 22,242
medical records of people who planned community births, placentophagy was not associated
with any adverse neonatal outcomes or maternal health risks; no increased risks were
associated with any forms of placentophagy, including RUP.

The dearth of research about RUP is concerning; maternity care providers lack evidence
to support clients/patients who may be considering RUP as a part of their birth plan.
Placentophagy is controversial, and most medical professionals discourage it (Farr et al., 2018).
However, if placentophagy is practiced safely (Johnson et al., 2022) and if they choose to
engage in placentophagy as part of their birth plan, then actualizing the choice to consume their
placenta may have therapeutic outcomes (Bell et al., 2022; Dickinson et al., 2017, p. 122). Even
if placentophagy does not offer any medical benefits to humans (Benyshek et al., 2023; Kristal
et al., 2023), studies have shown positive correlations between actualizing birth plans and a
mother’s positive perception of their childbirth experiences (Bell et al., 2022; Shareef et al.,
2023).

Placentophagy persists as a complementary and alternative health medical (CAM)*?
practice due to the number of assumed benefits, such as improved mood, decreased ‘baby
blues,” improved lactation, and improved postpartum recovery (Selander et al., 2013). The

suggested medical benefits are based on micronutrients and hormones in the human placenta

12 This dissertation uses the term "complementary and alternative medicine" to characterize
placentophagy. The term "alternative" denotes health practices not validated by biomedicine and
empirical research, indicating practices outside the biomedical framework. The term "complementary"
emphasizes that alternative health therapies are not used in isolation from biomedicine; instead, they are
applied in conjunction with biomedical therapies (see Gale, 2014, for a discussion on this terminology).
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(Johnson et al., 2018; Young et al., 2016). It is unlikely that these hormones and micronutrients
are bioactive through gastrointestinal ingestion or present in concentrations high enough to elicit
a physiological response (Young et al., 2018a, 2018b, 2019). However, given that treatments for
postpartum depression (PPD) are expensive and invasive (Barnes et al., 2023; Li et al., 2024;
Patatanian & Nguyen, 2022) postpartum people may be more willing to try alternative health
practices like placentophagy despite the lack of evidence that placentophagy offers any health
benefits (Benyshek et al., 2023).

However, one study to date did find potential health benefits for the consumption of raw
and unprocessed placenta shortly after giving birth. A study found that the ingestion of raw
placenta shortly after birth increased the levels of micronutrients in maternal blood and breast
milk (Sanchez Suéarez, 2016); however, it is unclear if these biochemical increases resulted from
consuming placenta specifically or from ingesting any substance before the participants' blood
was drawn, as the study lacked a non-placenta food-intake control group.

Despite the absence of health benefits for humans, studies conducted on animal models
have demonstrated that the consumption of placenta and amniotic fluid provides physiological
advantages for animals (Kristal et al., 2012). This line of research, dating from the 1980s, has
demonstrated that rat, bovine, dolphin, and human placenta or amniotic fluid (Abbott et al.,
1991) contain an opioid-enhancing hypoalgesic substance referred to as ‘Placental Opioid-
Enhancing Factor’ (POEF) (Kristal et al., 2023). POEF elevates opioid efficacy when rats ingest
placenta and amniotic fluid (Kristal et al., 2023). No studies to date have investigated if POEF is
bioactive in humans. However, these animal experiments have demonstrated that POEF is
sensitive to heat and becomes inactive quickly after delivery. Therefore, these researchers have
shown that the placenta must be consumed shortly after delivery or frozen to low temperatures
quickly after delivery then thawed and warmed to about body temperature. In addition, it must
be administered in combination with elevated endogenous or exogenous opioid level to show an

effect (Kristal et al., 2023). Therefore, RUP is the most likely method of placentophagy to
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conserve bioactive POEF. Given how common maternal childbirth and peripartum pain are
(Brito et al., 2021), and how maternal pain is correlated with postpartum depression (Eisenach
et al., 2008; Lim et al., 2020; Munro et al., 2020; Riazanova et al., 2018) and opioid dependency
(Sanchez Traun et al., 2019), learning more about POEF may be useful in the search for novel
hypoalgesic therapies.

There has never been a qualitative study explicitly investigating the various procedures
for processing, storage, and consumption practices involved in RUP. This paper presents
survey and interview data collected concerning RUP from birth workers in the United States.
Understanding the common preparation, storage, and consumption recommendations for RUP
is essential for birth workers, in order to help safely support clients who engage in RUP as part
of their plans. Moreover, if POEF is bioactive in humans, RUP is a CAM practice that is the most
likely to conserve bioactive POEF. Therefore, RUP may be the ideal model to test whether

POEEF is bioactive in humans.

METHODS

The present study used two methods to collect qualitative data about RUP beliefs and
common practices from birth workers. The first was an online Qualtrics survey with multiple-
choice, scalable, and open-ended text-response questions. The second was to conduct semi-
structured interviews with birth workers (midwives, doulas, and placenta encapsulators) who

advise, recommend, support, or have witnessed RUP.

SURVEY

Recruitment for the online Qualtrics survey was purposive and followed a convenience,
snowball, and judgment sampling method among birth workers who reside in the United States.
The link to the Qualtrics survey was emailed to placenta-remedy advocates and birth workers

who are part of the University of Nevada, Las Vegas, Nutrition and Reproduction Lab
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community-birth network, and doulas and midwives who advertised that they supported clients
with placenta-remedy services on their doulamatch.net and midwife.org website profiles. The
survey included multiple choice, scalable, and open-ended questions to determine why
placentophagy advocates based in the United States support their birth clients who chose to
engage in RUP, how they advise birthing people to prepare, store, and consume the raw and
unprocessed placenta throughout the postpartum period, and their general thoughts on RUP.
The survey was open to responses between May 2022 and June 2022. Since the recruitment
procedure aimed only to receive responses from birth workers who have experience with clients
who consumed their placenta raw, unheated, and unprocessed, the first series of questions

were screening questions. These screening questions were:

e “When | meet with clients, | recommend placentophagy to...” (Figure 3)
e “lI recommend raw and unheated placentophagy (as opposed to other methods, e.g.,

steamed, heat-dehydrated, and encapsulated) to...” (Figure 4)

If the participant selected either “| am never supportive of my clients who are interested
in placentophagy” or “| am never supportive of my clients who are interested in raw and
unheated placentophagy,” they were prompted to provide a brief text-response explanation for
why they do not support their clients' decisions to consume their placenta. Then, they were
thanked for their time and were not allowed to continue the survey. Participants who completed

the survey were sent a $20 electronic Amazon gift card.

INTERVIEWS

The survey results were used as preliminary data to inform the interview questions. The
open-ended, one-hour interviews were conducted between July 2022 and November 2022

among midwives, doulas, and placenta encapsulators based in the United States who claimed
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to have experience supporting their birthing clients with RUP. A purposive sampling method was
used to recruit interviewees with specific knowledge of RUP. The author searched for midwives
and doulas on websites that advertise midwifery and doula services. The author found midwife
and doula profiles from each state Association of Midwives' official websites, midwife.org,
doulamatch.net, and dona.org. If an individual's profile indicated support for their birth client's
decision to consume placenta, their email address was included in an email list. Yet Another
Mail Merge (YAMM) software was used to send recruitment emails asking for all birth workers
who support, advise, or recommend RUP to their clients, to be interviewed (Talarian, 2023). The
recruitment email contained a link to a Google Calendar where they could sign up for a one-
hour time slot. Each interviewee was paid with a $40 electronic Amazon gift card.

This study followed the thematic-analysis method described by Kiger and Varpio (2020).
The recorded interviews were transcribed using Otter.ai (Otter.ai, 2016). Transcripts were
manually checked for accuracy five times, in order to become familiar with the data. Code
generation was conducted manually using an inductive approach (Braun 