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Introduction and Purpose - The Issue of Global Health:
Health, sadly, is not distributed evenly. As Paul Farmer explains, “Five of the leading
causes of death in low-income countries – diarrheal diseases, HIV/AIDS, tuberculosis, neonatal
infections, and malaria – are treatable infections illnesses that are not found on the leading list of
killers in high-income countries” 1. These health disparities are sad for so many reasons, both
ethical and practical. Some scholars in the field of global health, including Farmer, argue that
health is a human right, which demands a full-fledged international effort to realize. Still, this
according to Farmer, would first require the realization of many other human rights 2. As a
founder of Partners in Health as well as a professor of both medicine and anthropology at
Harvard, I cite Farmer because he has found successful ways to deliver world-class health
services in some of the world’s poorest and most underserved communities in Haiti and Rwanda.
Farmer is leading the fight to make health truly global, a goal which we are still far from
realizing.
While there is still a long way to go, there exists a young generation of motivated
millennials, who are now becoming credentialed, that wish to work in the pursuit of health as a
human right. I count myself among these motivated young people. Richard Horton, one of
England's most renowned global health practitioners and the author of countless articles and
books on the topic, has been quoted by Farmer as saying “Global health is an attitude. It is a way
of looking at the world” 3. Further, it is the lens through which this paper examines the world. I
write this paper, in part, to fulfill my Whittier College Whittier Scholar Program (WSP) double

1

Paul Farmer. Reimagining global health: an introduction (Berkeley, CA: University of California Press,
2013), 3.
2

Farmer., 271.
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major in Chemical Biology and Global Health Studies. More importantly however, I write with
the hope that this model will be utilized as a tool for the formative evaluation of future public
health initiatives that have the goal of promoting health and wellbeing in the Peruvian Highlands.
To that end I will design, describe, and explain the functional use of a “model of health” that can
be utilized to ensure the culturally sensitive health promotion of Peruvian Highlanders. In doing
so, I will examine the plethora of factors that influence health and wellbeing in Peru, and explain
how they are conceptualized plus how they relate to one another. Additionally, this paper will
explain the use of medicinal herbs in the context of the Peruvian Highlands, while exploring the
use of various herbs in detail. Finally, I will demonstrate that many of these herbs, that are often
considered by Western biomedicine practitioners to be folk-medicine, are capable of impacting
tangible and measurable therapeutic results. I will make it clear that health cannot be defined
universally, and “medicine” does not mean the same thing, nor come in the same form,
everywhere.
The evaluation of public health initiatives is a complex endeavor that begins before, and
that takes place during, just after and well after the initiative itself. Program evaluation can be
broken down into four distinct categories: formative, process, outcome and impact evaluation 4.
It is through formative evaluation that practitioners can “ensure that a program […] is feasible,
appropriate and acceptable before it is fully implemented,” 5. Effective formative evaluation
builds a foundation that helps to ensure the success of any public health initiative; it requires
extensive research and time spent working community contacts, not to mention a detailed
recording mechanism for the development process. As the scope of a given health program

4

“Types of Evaluation” Centers for Disease Control and Prevention, 6/5/2017, 11/8/2017,
https://www.cdc.gov/std/Program/pupestd/Types%20of%20Evaluation.pdf
5
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expands, so necessarily does the complexity of its evaluation. But many considerations must be
made even for a small health program. Program developers must perform a needs assessment to
determine what resources the target community is lacking, in addition to defining its mission, the
scope of intended outreach, and the estimated cost of implementing their programs. Programs
must ensure that the target communities will be receptive to the initiatives and that there are
concrete methods in place for the ongoing assessment of the program during its operation,
ensuring its maximal efficacy. Perhaps most importantly we must develop programs that take
into consideration the aspirations that participants have for their own health. To design a
program that can successfully promote health in a way that is culturally sensitive, program
designers must first understand what health means to the people that they hope to serve. Defining
health in various cross-cultural contexts is a complicated yet critical step that program
developers must take to create effective programs.
I have divided this paper into three related sections, and each subsequent section of this
paper builds on the conclusions of the previous sections. Section I seeks to define a “model of
health” for people living in the Peruvian Highlands; a tool that can be used to help ensure the
accurate interpretation of health in the region. Section I draws heavily on one month of fieldwork
that I conducted in the Peruvian Highlands, during which I interviewed residents about their
notions of health and wellbeing. My research was based in Cusco, Peru which is the largest city
in the Peruvian Altiplano (high plateau). It also extended to more rural parts of the Highlands
including, Amantaní, Taquile, and Uros islands, and the village of Wasau. Thus, my fieldwork
was both urban and rural and it was supplemented by previous research done in many other
communities throughout the same region. My work is based on the anthropological methods of
participant observation and ethnography, both of which I have employed with the hope of
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capturing just what it means to be a healthy resident of the Peruvian Highlands. Part of what it
means to sustain one’s health here is the frequent use of herbal remedies in the treatment of
various ailments that range significantly in type and severity.
Drawing on the conclusions from Section I, Section II catalogues and describes the use of
culturally significant herbs in the Peruvian Highlands. I have paid specific attention to the
meaning that the use of various herbs hold for their users. This section seeks to answer the
questions: What herbs are utilized to treat illnesses and what illnesses do they treat? How often
are various herbs used in an average Peruvian household? Are herbs used by everyone, or is their
use limited to specific groups? If all groups use herbs, is their use different between demographic
groups? And, how are herbs accessed and what do they cost? In general, any remedy for an
illness must be sought out by the person that is sick. For example, in the United States a person
with a cold might drive to a pharmacy store and purchase Dayquil. This act, which to us seems
second nature, actually requires a considerable amount of cultural know-how; an individual must
understand where medicine can be found, they must know how to get to that place, and they
must have currency to purchase the medicine. The need to access medicine is a universal, but the
processes by which it is accessed are not. Part of the goal of section two is to explain how herbs
are accessed when they are needed those living in the Peruvian Highlands. Readers will finish
with an understanding of the healing space that herbs hold in Peruvian culture.
The final portion of this paper, Section III, also draws on the conclusion from previous
sections. Here I explore the physiological function of the therapeutic agents in coca, muña,
ayahuasca, and sangre de grado, drawing on a review of scientific literature to summarize what is
known about each. I will explore the physiological functions of key therapeutic agents within
each herb, paying particular attention to the chemistry involved in the interactions between these
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therapeutic agents and the various cellular proteins that they interact with. While the function of
some herbs is well understood, for others little is known. Additionally, Section III presents new
research about the effects of sangre de grado on multiple myeloma cancer cell growth. The
objective of Section III is to exposer readers to the vast wealth of scientific information that
supports the use of medicinal herbs.
By looking at the meaning of health and the use of herbs in the Peruvian Highlands, I will
outline the anthropological research steps necessary for the formative evaluation of a public
health initiative, while simultaneously challenging American notions of “medicine.” In the US
we are indoctrinated to conceive of medicine as being a hard-pressed pill that comes in an
orangish bottle with a white lid and a childproof locking system. To an American like myself,
medicine is expensive and even over-the-counter medications for self-administration come in
similar form. Contrarily in Peru herbs that can be picked in one’s garden are medicines revered
to be as powerful as, if not more powerful than, pharmaceuticals. I conclude with a discussion
about the nature of health promotion in cross cultural contexts, challenging American notions of
health and medicine and exploring the importance of these differences in global health work.

9
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Section I
A Peruvian Model of Health:
Model of Health, Explained:
In the United States, one would be hard pressed to make it through a single day without
hearing the word health. Whether in a commercial on TV, or in a conversation at the office,
health is a ubiquitous word. Given its frequent use “health” proves surprisingly difficult to
define, and there are significant differences among those that have given it a concrete definition.
The World Health Organization (WHO) defined health in its 1948 constitution as “a state of
complete physical, mental and social well-being and not merely the absence of disease or
infirmity” 6. Merriam-Webster Dictionary gives health a number of definitions, among them,
“the condition of being sound in body, mind, or spirit; especially: freedom from physical disease
or pain” 7. While similar, these definitions are certainly different enough to illuminate the truth
that individuals, institutions, and communities all define health differently, and often in ways that
are entirely unique.
This variation in definitions of health makes it clear that health cannot be defined
universally. Lacking a universal definition, people adhere to distinct cultural trends in
conceptualizing health. A community’s affiliation with regards to definitions of health gets more
cohesive as the lens through which you view “community” shrinks. In other words, two people
who are part of the same community and who share the same worldview are more likely to have
similar concepts of health than are two people who come from more distant communities with
different worldviews. This is certainly not to say that health means the same thing to every

6

“About WHO,” World Health Organization, 2017, 11/8/2017, http://www.who.int/about/mission/en/
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“Dictionary,” Merriam-Webster, 9/2017, 11/8/2017, https://www.merriam-webster.com/dictionary/health
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Peruvian, just that two Peruvians will generally conceive of health in ways that are similar by
comparison to someone from any other country. This suggests that trends in notions of health are
cultural and that the culture in which one resides plays a role in shaping an individual’s notion of
health. Definitions of health are cultural constructs.
There are countless circumstances where two people from different cultures need to
collaborate or communicate on the topic of health. For example, this happens in casual
conversation or during interactions between practitioners and healthcare recipients. Health
promoters are one group often presented with problems when dealing with health issues in crosscultural contexts. The most prominent problem being that a practitioner and a patient, both
working to achieve the health of the latter, probably define health differently from one another.
So, how do we as researchers help practitioners get on the same page as program participants,
with regards to “the health” we are talking about? One way that this can be accomplished is
through the careful documentation of a people’s perceptions of health. Essentially, a model of
health is a resulting document and model that figuratively depicts a population’s notion of a
healthy life to practitioners, so that it may be quickly understood and incorporated into treatment
services. Models of health are practical tools that can be used in cross-cultural contexts to ensure
that a practitioner understands what health means to the population that they are serving. There
are many examples of public health efforts with excellent intentions nonetheless causing harm,
because they set out with an incomplete understanding of the model of health for their target
populations. With this in mind I set out to establish a model of health for each community I
immersed myself in.
About 80 miles northeast of Cusco, Peru is Manu National Park, which is home to the
tribal Matsigenka people of the Peruvian Amazon. While the Matsigenka live slightly outside of
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the region of focus for my study, their community health circumstances provide a poignant
example of the reasons why we must consider models of health in the development of all public
health programs. For decades the Peruvian government has been working to modernize the tribal
populations of the Peruvian Amazon, as they work towards a more homogenous Peru. Part of
this effort has been the creation of schools and health outposts that directly service these tribal
populations. In the case of the Matsigenka, biomedical indicators of physical health suggest that
the health of this community has improved “significantly” over the past two to three decades 8.
For example, doctors found of the communities improved health that “results appear to be due to
better general nutrition, fewer parasitic infections, better hygiene” and perhaps in part to western
intervention 9. Put simply, the Matsigenka are generally healthier now than they were 30 years
ago. However, the Matsigenka perceive their health to have declined severely over this same
duration of time 10. This, of course, begs the question: can we accurately claim that the
Matsigenka are healthier today despite their own perceptions of ailment? Given that individuals
must define health for themselves, it seems impossible to argue that the biomedical
improvements in Matsigenka health have actually made the Matsigenka healthier. This case
presents the problematic nature of doing global health work in cross-cultural contexts and thus
underlining the importance using models of health in the formative evaluation process of public
health intervention development.
One example of a model of health that has proven effective in health promotion
initiatives found in New Zealand is Te Whare Tapa Wha, “the four cornerstones of Maori
8

Carolina Izquierdo, “When “health” is not enough: societal, individual and biomedical assessments of
well-being among the Matsigenka of the Peruvian Amazon,” Social Science and Medicine 61, (2005):
767-783.
9

Izquierdo, “When “health” is not enough.”

10

Izquierdo, “When “health” is not enough.”

12

A Culture of Health - Rimby
health.” Te Whare Tapa Wha is currently used as a tool that is helping Pakhia (non-Māori New
Zealanders) health practitioners work with Maori populations in an attempt to decrease health
disparities 11. This model of health has been described as a paradigm, as it has been widely
accepted since the 1980’s as the preferred definition of Māori health 12. The Māori are the native
peoples of New Zealand, and similar to many other populations that were colonized by
Europeans, such as the Native American tribes of the United States, the Māori suffer poorer
health generally, when compared to their Pakhia counterparts. In this model of health, we see the
wharenui (Māori meeting house), a symbol central to Māoridom, being repurposed for the
conceptualization of the Māori model of health. The New Zealand Ministry of Health explains
“With its strong foundations and four equal sides, the symbol of the wharenui illustrates the four
dimensions of Maori wellbeing. Should one of the four dimensions be missing or in some way
damaged, a person, or a collective may become unbalanced and subsequently unwell” 13. The
four dimensions of Māori health are Taha Tinana (physical health), Taha Wairua (spiritual
health), Taha Whānau (family health), and Taha Hinengaro (mental health), each of which is a
necessary aspect of holistic wellbeing 14. As it has been remarkably successful, this model of
health will serve as a theoretical framework upon which to design a Peruvian model of health. I
will build a Peruvian model of health upon a model of cultural significance. (For the remainder
of the paper I will substitute “aspects of health” for what the New Zealand Ministry of Health

11

Mason Durie, “Māori Health Models – Te Whare Tapa Whā” New Zealand Ministry of Health, 18/5/17,
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Marewa Glover, “Analysing Smoking using Te Whare Tapa Wha,” New Zealand Journal of Psychology
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calls “dimensions of wellbeing.”)
As stated, the primary objective of Section I of this paper is to develop a model of health,
for the Peruvian Highlands, based on methods derived from cultural anthropology. Because
concepts of health are cultural, perceptions of health and wellbeing can best be explored using
ethnography and participant observation for anthropology is the discipline devoted to the study
of culture. I spent June, 2016 in the Peruvian Highlands doing my best to elucidate what health
means to the people living in the region. Interview questions were open ended and were designed
to encourage rich and telling responses from participants. I asked questions such as: “What does
it mean to be healthy?” “What does a healthy person look like?” “What are the habits of a
healthy person?” “What is necessary for one to be considered healthy?” and many others. What
follows is a narrative model of health based on both my own anthropological fieldwork and on
the literature that has previously been written about health in the Peruvian Highlands.

My Standpoint:
Before travelling to Peru for the first time in 2014 I had only been out of the United
States a couple of times, to Vancouver, British Columbia, Canada, and to Cozumel, Mexico, all
of which were trips with my immediate family. On this trip in January, 2015 Dr. Teresa Delfin who I have come to know as T – would, as she puts it, “break us apart and put us back together.”
Fifteen fellow students and I travelled with T through the cities of Cusco, Wasau, and Puno, and
Amantani, Taquile, and Uros Islands in addition to a variety of other locations throughout the
Peruvian Highlands as part of a class called “Anthropology in the Andean Highlands: The
Enduring Legacy of the Inca Empire.” I flew back to The States changed more than I yet knew,
but I knew that I had the travel bug and its bites led me to spend a majority of the next year and a
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half outside of my country and away from the familiar.
It seemed all too appropriate that Peru, having been my first home away from home,
would be my first venue for anthropological fieldwork, which it became when I landed in Cusco
for the second time in June, 2016. My work has been informed by feminist theory to prevent the
influence of ethnocentrism in my ethnographic work, and this has been accomplished through
use of standpoint epistemology.

The Worldview of Peruvian Highlanders:
Previous ethnographers that have worked in the Peruvian Highlands, on projects with
more time and broader scopes, have explored in detail the Peruvian worldview. It has been
described by some ethnographers as quite difficult to elucidate. For example, Catherine Allen, an
ethnographer who spent over a decade conducting fieldwork in the small rural village of Sonqo
and who has written prolifically about life in Peru’s altiplano (high plain) region has stated that

To participate in activities is one thing, and to grasp the meaning that they hold for the
people involved in them is quite another. Out in the fields I could see and feel [...] the
potatoes; I could observe the methods of hoeing them out, and the kinds of teamwork
involved. But I could not observe the Earth’s resentment of the hoes cutting into her, nor
was it obvious to me that the surrounding hills and ridges watched us with critical eyes.”
15

15

Catherine Allen, The Hold Life Has: Coca and Cultural Identity in an Andean Community. (Smithsonian
Institution, 2002), 22.
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For Allen, the Peruvian worldview was painted into a comprehensible image, layer by layer,
conversation by conversation, over the course of more than a decade spent working towards
understanding. While it is not possible to fully explore the Peruvian worldview in this paper, that
is not necessary, for Allen has already expertly completed this task.
Drawing from Allen’s ethnography The Hold Life Has I will focus on only those aspects
of the Peruvian worldview which are necessary to understand their model of health. The concept
of sami (energy) is one such aspect that must be understood prior to conceptualizing a Peruvian
model of health. Sami is perhaps best understood when it is described in the context of Peruvian
creation mythology and cosmology. While in Peru I had the opportunity to attend a lecture given
by a Cusco based Peruvian anthropologist who has spent his career studying Peruvian
shamanism. After an exercise in which he called upon us to think about our own worldview, he
began his lecture by noting that “every culture on the planet has an explanation for how all of
this was started.” As someone who has devoted his life to studying the culture of his people he
explained that “[In Peru] we say that there was an energy that… That one day decided to create
everything that exists. The moment that he decided to create, he became his own creation.
Everything has this energy.” The energy that the lecturer refers to here is sami - it is the energy
that created all, and that all is made of.
When I say all is made of it, I am being literal. This energy created the birds, the bees, the
leaves, the trees, and the humans. Even those things that are not living like water and lightning
are made of this same energy. Sami flows through all matter. The notion that people and the
things we interact with are all made of the same energy, is powerful in its ability to influence the
nature of those interaction. For example, the lecturer explained that the result of this worldview
in the social interactions between people is an understanding of oneself as part of a larger
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biological system. The lecturer stated “We are all part brother and sister, because we came from
the same source. Nobody is more than another one. We are all the same. We are equal.” It is for
this reason, the lecturer explained, that “I have to respect the water, I have to respect the clouds
and I have to respect the earth because they are my brothers and my sisters.”
The concept of reciprocity is likely informed by the notion of sami. In The Hold Life
Has, Allen writes that “The essence of social relationships in Sonqo is to be found in the giveand-take of reciprocal relationships of reciprocity” 16. Reciprocity here refers to the giving and
taking of mutual aid between two distinct parties. In Quecha, the language of the Runakuna
(Indigenous Andean people) of Sonqo, there are many words that are used to differentiate
between the various types of reciprocity that individuals engage in. Each has a meaning that is
distinct and for this paper the two types of reciprocity that are most important to grasp are ayni
and mink’a.
Ayni, as defined by Allen “refers to the sharing of work among kinsmen, compadres, and
neighbors [... and] connotes aid in which accounts are (at least implicitly) kept and should be
repaid” 17. It is notable that ayni most often seems to take place in the context of an interaction
between two people that are equals, thus there is no inherent superiority upon which one party
can take advantage of the other. In Peru, an example of ayni would be two neighbors alternating
days of the week working in one another’s fields. Mink’a differs from ayni in that the situation is
“asymmetrical.” One party is owed a service by the other, by virtue of their relationship to one
another. “To mink’a someone is to call home a debt or exercise a right” 18. Like with ayni,
mink’a is likely to take place in the context of a specific social situation and often occurs in
16

Allen., 72.
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Allen., 72.
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interactions such as those between a man and his father-in-law. In the case of mink’a, the social
contexts in which it takes place, similar to the reciprocity of the engagement, are often
asymmetrical in nature.
Another form of balance similar to reciprocity happens between two partners who are
attempting to run a household together. In any home there are a long list of daily tasks that must
be accomplished in order to keep the home running. All tasks are gendered even when the task is
completed by members of both sexes. For example, “all handicrafts are warmi ruway, women’s
tasks, even those performed mainly by men” 19. This “complementarity of the sexes,” 20 as
Catherine Allen calls it, is seen as a necessary division of labor to meet the needs of the
household and results in domains for both men and women. Generally, the home is the domain of
women and the public sphere is the domain of men. According to Allen, “it cannot be denied that
women are subservient to men in the public sphere” 21. This leads some outsiders to see Peruvian
women as powerless, when in reality “The interdependence of men and women is accepted as the
natural state of things; single adults are considered not only unfortunate, but unnatural as well”
22

. Like the notion of reciprocity, the complementarity of the sexes provides a model for the

equitable division of labor between two parties.
We have seen that two notions central to the Peruvian worldview, reciprocity and the
complementarity of the sexes, both have an inherent dualism due to each having two
stakeholders. Interestingly, while some aspects of Peruvian culture center around this dualist
model of balance between two parties, Peruvian culture is fundamentally tripartite. In many
19

Allen., 59.

20

Allen., 59.
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Allen., 62.

22

Allen., 60.
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cultures it would be difficult to reconcile these dualist and tripartite notions and cosmologies, but
Peruvian culture is distinctly permissive of seemingly contrary beliefs being held concurrently.
Similar to the concept of sami, the Peruvian tripartite worldview might best be grounded in
discussion of creation mythology. Specifically, this is the creation mythology of the residents of
Sonqo which was the venue for the work of Catherine Allen.
According to the mythology, our world began when our sun rose at which time the three
original ancestors rose from three Apus 23. These original ancestors are known as Puma, Chura
and Yukra 24. Like the Runakuna, the Machukuna (mythical inhabitants of earth during the most
recent, previous sun) of the world before ours also had three main authorities names Alfonso,
Lucas, and Dio 25. Likewise, at the end of the pisti timpu (the time/era of plague) there was
another people whose ancestors were the three Anton Quispes 26. In each rebirth of the
community, there is a tripartite element to the formation of the community itself. The community
is described as being made up of the descendants of ancestors that literally sprang from the land
in triplets. Thus, there is a tripartite element to the conceptualization of creation in the Peruvian
Highlands. Interestingly in each rebirth the community is started by a triplet of men, yet no one
in the community seems to be bothered by this 27.
This same tripartite conceptualization is applied to cosmology in the Peruvian Highlands.
Arguably the most important cultural symbol in the Peruvian Highlands is the chakana, or the
Andean cross. It is pictured below:

23

Allen., 76.

24

Allen., 76.
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Allen., 77.
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Allen., 78.
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Allen., 76.
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The tripartite conceptualization of the cosmos is incorporated into the chakana. Interestingly the
chakana has not been discussed at length in academic literature so there are few reliable sources
that explain its meaning in full. While in Peru I had various informal conversations, mostly with
artisans that were selling jewelry, about the meaning of the chakana. Each vendor will tell you
something a little bit different, but the following seems generally to be true about the chakana’s
symbolism. At each corner, the chakana has three steps or tiers, and each corresponds with one
of the three tiers of our world hanan pacha (upper world), kay pacha (middle world), uku pacha
(under world) 28. There is an animal associated with each of these worlds, the condor with hanan
pacha, the puma with kay pacha, and the serpent with uku pacha. The circle in the middle of the
chakana represents Cusco which was the center of the Incan world. The four corners represent
both the four corners of the Incan Empire and the four elements, air, earth, water, and fire. Even
the most simplistic chakana, like the one carved of turquoise pictured above, symbolizes these
elements. Some chakanas will be designed with additional geometric patterns that provide
further symbolism. Many will frame the central hole in an equilateral triangle that points

28

“The Three Pacha Realms of Inca Mythology,” HowtoPeru.com. Last modified March 14th, 2017,
https://howtoperu.com/the-three-pacha-realms-of-inca-mythology/
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upwards, and here the upward point of the triangle represents balance while the lower two
represent the dualism that we have previously discussed.
The culture of the Peruvian Highlands allows for the simultaneous existence of various
modes of understandings. In the context of social interactions dualism rules as stakeholders
conceptualize the balance between the two parties. At the same time, Peruvian cosmology places
us in the world of the present, kay pacha, in the middle of both upper and lower worlds.
Residents of the Peruvian Highlands have no issue, nor feel no need to reconcile these two
modes for conceptualization, though they might first seem to be contradictory to an outsider.

The Physical Appearance of a Healthy Peruvian Highlander:
T and I sat with Gladys in her dining room at about 7:30 a.m. Gladys had already been up
for a few hours working to prepare breakfast for the people staying at her home, T and I among
them. Gladys’ dining room seems to be the only structure of its type on La Isla Amantani
(Amantani Island) on Lake Titicaca. It is in the top level of a three-story structure, nestled within
a grove of eucalyptus trees, overlooking the lake. On three sides, short concrete walls painted a
creamy terra-cotta color support tall windows that run to the ceiling. The room is large and about
1 and ½ times as long as it is wide. Three long tables, with intricate and brightly colored textiles
overlaid as tablecloths ran lengthwise from the end of the room with windows, taking up about a
third of the total space. It is the kind of place that makes people halt their conversations as they
enter, for it is both welcoming and off-putting, given its setting. Nearest to the entrance and prep
room there was another table that seemed to be used to stage meals, for example, as a place to
transition large numbers of dishes while serving. It was here that we sat with Gladys as I did my
best to ask her questions that would help me to better understand her concepts and definitions of
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health.
As Gladys walked out of the prep room to join us at her prep-table, she grinned in a way
that seemed to show some timidity – simultaneously excited and apprehensive. Gladys has a
young face that shows almost no wrinkles, with the exception of those around her eyes when she
smiles. She sat with her hands on the table, with her fingers interlocked loosely and I took note
of the fact that the skin of her hands seemed dry and worn, in juxtaposition to that of her face.
She was dressed in a blouse with colorful embroidered flowers, which as far as I can remember,
is all that I have ever seen her wear. It was unusual, though, that she did not wear a hat of any
kind. Her hair was long, heavy, black, smooth and braided neatly.
I generally found my mind racing at the start of interviews as I attempted to grasp the
dynamic. As my Spanish is only at an intermediate level, I did my best to use it whenever
possible, but I relied on T to clarify some questions and to outright translate many as well.
Gladys is a native Aymara speaker who also spoke Spanish (most people on Amantaní speak
both Aymara and Spanish), and she spoke softly when answering my questions. When I asked
her to describe what a healthy person looks like in her region of Peru, a question that had become
standard in my interviews, Gladys looked almost confused by the question, and gestured to her
own body as she said “normal.” Gladys is short, certainly less than 5’ and stout for her height, by
American standards, and from behind she would have been nearly indistinguishable from most
other women on Amantaní.
I was struck by the fact that Andean attire – and especially that on Amantaní – looks like
a uniform, because it is worn so universally. All women wear layers of pollera skirts, that come
down to the knee, with black leather sandals. And the floral blouse is the culturally-sanctioned
attire for married women on the island. This attire has previously been noted by Catherine Allen.
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Describing a participant in her study named “Basilia” she writes: “Her small frame carries a
remarkable weight in woven clothing; in fact, she looks a little like a textile cone carried on legs
like weathered leather sticks” 29. When Basilia later convinced Allen to trade in her blue jeans
for a hand-woven skirt of her own, Allen found that “more than two of these skirts [tired] her out
and [hurt] her stomach,” while Basilia would wear as many as five on occasion. Allen supposed
that, at least for women “it is the clothes that provide the substance” 30.

Lake Titicaca, the body of water surrounding Amantaní, is at an elevation of 12,500 ft 31

Amantani Island looking from the temple
of father sky to the temple of mother
earth. The topography of the island, the
land plowed by the participants of the
study and the vastness of lake titicaca are
all present in this image. The terraces on
Amantani predate the Inca.

Two young women walk on Taquile
Island wearing traditional attire, as most
all women on Taquile still do. They wear
layers of skirts, black leather sandals,
flower embroidered blouses and carry
blankets tied over their shoulders to port
goods.

and is in the south-eastern part of Peru. The lake itself is cut in two by the border of Bolivia and
Peru, and it is often referred to, including by Paco, our local guide, as the highest navigable lake
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in the world, meaning it is an isolated body of water that is deep enough to allow vessels to pass.
In the Peruvian Highlands, there are two seasons, the rainy or wet season, and the dry season
which is significantly colder. The mean average temperature of the Peruvian Altiplano is just
10˚C 32. These two seasons, in constant cyclic ebb and flow, expose residents of the Peruvian
highlands to extremely difficult environmental conditions, and it is under these conditions that
many Peruvians, including all inhabitants of Amantaní, work in their fields.
Beyond the climate and altitude, the topography of Amantaní results in additional
hardship on its residents. The island is relatively circular in shape, and it has two peaks, one of
which is slightly taller than the other and reaches up to just about 14,000 feet. On each peak there
is an ancient stone temple, the higher of which is the temple of Taita pacha (father sky) the
lower of which is the temple of Pacha Mama (Mother Earth). From each of these peaks, the land
falls steeply towards the surface of the lake. The surface area of the island is approximately 3.58
square miles. On my own trips to the island, I have hiked to each of the peaks to see the temples,
as these vantage points help one to understand the immensity of Titicaca itself. Both times, I
found the hike very strenuous both because it is hard to breath at such high altitude, and because
the path to the top of the island is quite steep. That being said, my body is not accustomed to
these conditions, but the bodies of the residents of Amantaní are.
Andean Lives is a unique ethnography written by two Peruvians who biographed the
lives of two runakuna in interviews, then compiling their life stories as autobiographies written
in the voices of their two participants. Various sections of this book describe the extreme
hardship faced by at least some of those who live in the Peruvian highlands. The ethnography
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first focuses on Gregorio Condori Mamani and opens with the following lines “I’m from Acopía,
and it is now forty years since I came here from my town - my name is Gregorio Condori
Mamani. I left my hometown behind because I had no mother or father. A dirt poor orphan, I’d
been left in my godmothers hands.” 33 When he was very young, he left home to seek work in
Cusco during the rainy season. He recalled his journey as follows:

I think it was a Tuesday when we set out, [...] not even able to see the road. The mules
and horses were slogging along, and then late in the afternoon when Father Sun was on
his way down, he came out for just a moment - the mountains turned completely white
and began to shimmer till they glowed like mirrors. That must have been what burned my
eyes, making me snow-blind. It was already night when we reach a stopover on a hill
slope where another driver, together with his wife and half a dozen mules had also set up.
His wife was big with child, almost due. As we unloaded the mules the rain began
coming down hard and lightning bolts exploded nearby like dynamite - we were all
scared out of our wits. 34

All of this took place within just the first two pages of the ethnography. The life of Gregorio
Condori Mamani was punctuated by hardships like this one, as was the life of his wife Asunta.
While this may not be the story of every rural Peruvian, it is a story that is not uncommon in the
region and it is representative of the hardship that can be life in the region. This is the sort of
hardship that the Andean body must endure.
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I grew up as an athlete always participating in one sport or another, and played water
polo up until I started college. It had been ingrained in me that a healthy person is slender, toned,
muscular, and well kept (by which I mean clean shaven, with a tidy haircut and a generally
presentable appearance overall). In large part, I believe that my standpoint in regard to what a
healthy person looks like, is what made Gladys’ simple response to my question so telling. It
became clear to me that people of the Peruvian Highlands -- both from rural and urban areas -had a shared conception of what a healthy person looked like, and additionally, that my
conception of what a healthy person looks like is very different from theirs.
There is evident athleticism in the people living on Amantaní. This must be in part due to
the fact that an Andean person is incredibly dependent on their body. The majority of people on
Amantaní are subsistence farmers who may supplement their income by participating at the
fringes of the tourism industry. Many women on the island sell woven goods or provide housing
to tourists who visit the island. Still, they are farmers first and foremost who rely on the power of
their own muscles to plow their land, plant their seed, care for their fields, and harvest their
crops. These people are dependent on the food that they grow on their land, and as such, they are
also dependent on their bodies. Inhabitants of Amantaní can complete strenuous tasks with
seeming ease, tasks that a fit person by American standards would struggle with. An example of
one such task would be grinding the husk off of quinoa, in which a pile of quinoa grain is placed
on a canvas atop a concrete floor, and then ground under a large stone. While Gladys was able to
grind the quinoa for some 30 minutes without halting, I found it difficult to do for even a minute.
This is certainly not among the most difficult daily tasks that a resident of Amantaní must
complete, and yet it would have taken me hours. While I would not claim to be of peak fitness,
this still seems to be clear evidence of the athleticism and skill of Amantaní’s residents. Perhaps
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it is a short and stout body that is necessary for sufficient production in an Andean environment,
and if so, this may explain, at least to some extent, the discrepancies in healthy appearance
between people from the US and the Peruvian Highlands. Indeed, it is a short and stout stature
that is normal throughout the Highlands, and specifically in rural areas.
The health of the Peruvian body as it relates to a subsistence farming lifestyle has been
the topic of previous study in other locations around the Peruvian Highlands. Huarocondo, Peru
is located about 25 miles to the northwest of Cusco and has previously been the site of
ethnographic research. In their 1972 article, “Health Maintenance among Peruvian Peasants,”
Horacio Fabrega, Jr. and Peter K. Manning used symbolic interactionism as a framework to
discuss “the body as an important component of the self,” 35. Huarocondo is a rural community
in the Peruvian sacred valley (an important area of Inca heritage within the Peruvian Highlands),
in which the identity of the residents was linked closely with their land. Fabrega and Manning
explained that this was because the subsistence livelihood of these farmers meant that the farmer
was dependent on his own ability to work his land 36. Although this study is old, it is of particular
interest to this paper as a comparison of findings across time periods. Many of the participants
that I interviewed in my fieldwork were from this same region, however they lived in a more
urban city some 44 years after this article was written, and still most described a healthy
Peruvian body similarly.
Paco was my guide in Peru for two 3 week periods, once in January, 2015 and once in
June, 2016. He is perfectly suited to his profession, as he is personable, incredibly
knowledgeable, passionate, and just plain fun. Paco is unusually tall, about 6’0”, given his
35
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provenance, and he has a fairly lean build compared to many Peruvian men. Over the course of
the time that I spent with Paco we became friends and we talked for long periods of time about
topics ranging from American politics to family troubles. Paco is from Cusco, Peru which is a
hub for travel to Machu Picchu, the most visited tourist destination in the country 37. Cusco also
served as a sort of home base for my travel around Peru, and a majority of the participants in my
research come from this city.
I conducted a formal interview with Paco on the train from Cusco to Puno, Peru, which is
a luxurious, albeit long, trip. We spoke in English, and as I know Paco quite well, it was a
smooth interview that naturally transitioned from one key topic to the next. Paco, in more words
than Gladys, explained that “People like to see [that] if you look a little bit overweight. No?
people say oh, look at you. You are doing well… it means you are eating well and things are
going well.” Paco even went on to tell me that when he lost weight from trekking for his work as
a guide, people near to him started to become concerned about his health. In contrast with
Gladys, who could be described as a farmer who supplements her income by taking in occasional
guests, Paco is a college educated urban-Peruvian, but his concepts of physical health echoed
that which I heard on Amantaní, and that which has been described previously by other
ethnographers in the region.
I then asked Paco “From a Peruvian point of view, what does a perfectly physically
healthy person look like?”
Paco responded, “It depends on the place.”
“Okay then, in Cusco,” I clarified
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“Men tend to like, even women tend to like the man that is a little bit overweight. Why?
Because he can resist, can handle better with all exercise, and for anything along with work,
whereas, in the city more not overweight - a little less. No? And clean shaven.”
Paco’s words not only clarified one of the ways in which Peruvian and American
concepts of health differ, but he also hinted at some of the potential reasons for those differences.
In the United States, it is widely accepted that healthy people are slender. This is particularly true
for women, as commercials and movies idolize and objectify skinny women. It is true to a lesser
extent for men, but even still American men grow up in an environment in which to be healthy
often means to have six pack abs, and big arm muscles. As Paco and Gladys made it clear, in
Peru to be healthy means to carry a bit of extra body weight, and to be somewhat heavyset. It
was in his mention of the relationship between work and health that Paco hinted at one of the
reasons why, he believes, this difference exists. He pointed out that people who are heavyset are
often more resilient to the types of hardship that are common in the high Andes, thus they are
more able to work and provide for their families, and themselves. This ability to work is critical,
particularly for subsistence farmers, but apparently to upper-middle class people living in urban
Cusco as well, as evidenced by Paco’s depiction of a healthy person.
As a novice ethnographer, as I was asking questions, I was not only considering the
answers, but I spent a good deal of time focusing on the ways in which I could improve on my
questions, to get more pertinent information. My interview with Paco was one of the earlier ones
conducted, but one of my standard questions throughout interviews, and across regions became
something to the extent of “From a Peruvian perspective, can you please describe what a healthy
person looks like?” I found that this was an effective question, because it was open-ended
enough that it allowed each individual participant to answer in different words, while still being
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narrow enough to require a fairly specific answer. By the time that my interviews were
completed, I had asked 12 participants to provide me with this description, and their responses,
without fail, echoed what Paco had described. I also frequently asked participants to describe the
day-to-day habits or behaviors of a healthy person, and found that in combination these questions
began provided me with an understanding of what a healthy Peruvian lifestyle is in practice.

A Day in the Life – Activity and Behaviors:
Urban:
In contrast to the homogeny of participants descriptions of the healthy Peruvian
appearance, the habits of a healthy Peruvian person, are more varied. Because my work was both
urban and rural, occupational opportunities differed significantly for the participants in my work,
and as a result the lifestyles of these individuals were also significantly different. It seems clear
that a person working in tourism and a person working in agriculture would engage in
significantly different tasks for their employment. The bulk of my participants from urban areas
live in the city of Cusco, which I have previously mentioned as the city that served as a home
base for my work in the Peruvian Highlands.
According to Paco, Cusco is a city of some 600,000 people, making it the largest city in
the Highlands by a great margin. In some ways, it is a city of contradictions. It is both ancient

This photo was taken in San Blas,
which is Cusco’s artisans
neighborhood. The stonework of
the wall to the right is clearly
Inca, while that of the wall on the
left is somewhat more modern.
Less important Incan structures
exhibit stonework that uses mortar
while more important buildings
have only seams. The cars on this
30
ancient street show the contrast
between old and new.
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and fetal, slow and fast. Cusco is the historic capital of the Inca empire, which prior to European
colonization of the new world was, the largest empire in the Americas. As someone with some
experience working construction, one of the most impressive aspects of the city, is the Inca ruins
upon which a majority of the city center is built. These structures are nearly 700 years old, and
yet many of these walls are so precisely constructed that it is impossible even to fit a coin
between the stones. It is captivating to imagine the craftsmanship that the people who built these
structures must have had. These structures evoke a feeling of connectedness between the past
and present. This is what I am referring to when I call Cusco ancient. But what stands in contrast
to the Inca stonework are the shopping malls, modern buildings, and western fast food
restaurants that make Cusco feel nearly as modern as Los Angeles, CA. Still many structures,
even in the heart of modern zones, are made of painted mud brick and timbers, as buildings in
the region have been for countless generations. Cusco is fetal in that it still seems to be
hunkering down in the womb of industry and development as it holds onto its past, refusing to be
reborn into a fully modern city.
Despite its appearance and aura, Cusco has a fairly modern economic system and many
of the people living in the city work in the service industry. My formal interview participants
would collectively be considered upper middle class. Paco and Vlad both work as educational
guides in the tourism industry. Felcie was trained as an artist and now works as an event planner
and decorator. Marcela is an alternative student that lives with her father Julio in a fairly large
home in San Blas (not far from where this photo was taken), and although the family recently fell
on hard times, their property ownership places them squarely as upper middle class. While most
of my formal interviews were with upper middle class Cusquenans, I made a habit of discussing
my project with cab drivers who I would guess are on the lower end of middle class. The key
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point here as that the relative modernity of Cusco and its prominence as a tourist destination has
resulted in the creation of a service based industry that likely employs a majority of the cities
residents.
Clearly the activity levels of a cab driver and an educational tour guide differ
significantly. By comparison to more rural Peruvian Highlanders, the lifestyle of Cusquenans is
somewhat more sedentary because service industry jobs require significantly less physical
exertion than does farming. Despite this, exercise is uncommon amongst Cusquenans except for
in the context of sports. Many of the participants in my fieldwork play both soccer and basketball
recreationally, but soccer is certainly the most commonly played sport. Playing sports as a
pastime was more common amongst male Cusquenans than it was amongst those that are female.
While it is rare for a Cusquenan to exercise just for the sake of their health, walking is far and
away the primary means of transportation for most people that live in Cusco. Thus, even those
that have sedentary jobs do get exercise from walking around the city.
Everywhere in the Peruvian Highlands, potatoes are a dietary staple. Corn and quinoa,
and to a lesser extent rice, are common grains. In Cusco lunch is generally the largest meal of the
day, breakfast is the second largest and dinner is often the smallest. In practice I found that
dinner was generally the smallest meal in volume but not necessarily in caloric content, by
comparison to breakfast. Commonly breakfast consists of break and with avocado and/or butter
and jam. Breakfast is almost always served with tea and is sometimes served with thick dark
coffee and fresh fruit is also common. Lunch nearly always included potatoes and some kind of
protein. Chicken is the most often consumed meat, followed by trout, followed by red meats
which are considered “heavy.” Often times lunch is two courses, a bowl of soup that is usually
quinoa or potato based followed by a plate of solid food with meat and potatoes and sometimes
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vegetables. Dinner is generally a smaller portion of meat with some starch either a grain or
potatoes. The daily consumption of these high calorie foods might help to explain the healthy the
appearance that is considered healthy in the region.

Rural:
A majority of interviews that I conducted with rural Peruvian Highlanders happened on
the islands of Lake Titicaca. Again, the Islands that served as locations for my ethnographic
fieldwork were Amantaní, Taquile, and Collana Corazon which is one of about 200 Uros islands.
In many ways the islands of Amantaní and Taquile are quite similar by comparison to the islands
of the Uros people. Given how unique the lifestyle of the Uros people truly is, this is not that
surprising. The Uros people, for approximately 3,700 years, have lived on small, human
constructed, floating islands 38. These islands are constructed entirely out of totora reeds which
grow endemically in the large bay that is boarded by the city of Puno, Peru, the largest Peruvian
city on Lake Titicaca. In addition to supplying the organic material that is used to construct their
islands, totora reeds are used to construct the shelters, the boats, and the beds of the Uros people.
As if this was not enough, totora is also edible and it comprises a significant portion of the Uros’
diet. Finally, multiple parts of the totora plant are used medicinally by the Uros people. To use
the words of Vilma, a resident of Collana Corazona “Everything is Totora!”
As of the 2008 census there were an estimated 2,000 inhabitants and 219 families still
continuously living on the Uros islands 39. As of June, 2016 there were 5 families living together
on Collana Corazon. The population of these islands is very difficult to accurately estimate due
to the fact that many people, particularly young men, frequently move back and forth between
38
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their home islands and Puno, Peru where there are far greater opportunities for employment.
Sadly, this is a way of life that seems to be fleeting. It takes approximately 18-24 months to
construct a floating island and each island will last for approximately 25 years before it rots, and
another one must be constructed. When it is time to begin construction of an island, a task that is
performed primarily by men, the Uros dive in the shallow waters of Puno Bay. Out of the muck
and sediment they cut blocks of totora root, that are approximately 2ft squares. Due to the thick
sediment held by these roots, the blocks do not initially float. Thus, the Uros stake these blocks
and rope them together before dragging them to the deeper channels of the bay where they
anchor them. They leave these root blocks anchored for about 6 months allowing the currents of
Lake Titicaca to weather the sediment out of them. When the Uros return and collect them, the
root blocks are astoundingly buoyant. The Uros then drive large wooden stakes into the root
blocks and use rope to tie the root blocks together one by one. Once this buoyant platform is
constructed both men and women harvest totora reeds and lay the reeds down in overlapping
layers that alternate in direction. When the island is completed, it is approximately 1.5-2 meters
thick and the surface is only about 0.5-1 meter above the surface of the lake.

An Uros woman oars by Collana
Corazon Island in a small wooden
boat, likely on her way to Puno to
purchase supplies for the week, a
trip that will take nearly the entire
day. Two small floating Uros island
can be seen in the background
anchored alongside tototra reeds.
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One of the smaller dwellings on Collana
Corazon, this structure is made almost
entirely of totora reeds that have been
woven together with twine. The dwelling
is constructed on a small raised platform
of totora reeds. As this dwelling was near
the edge of the island, it is boarder by the
endless expanse of live totora reeds that
are growing in Puno Bay.

In the United States, part of a healthy lifestyle is regular exercise. Two reasons that this
regular exercise is necessary are that the American diet is high in fat and sugar, and that many
occupations in the U.S. involve almost no activity. In contrast, the people of the Uros Islands do
not exercise, however their lifestyle requires significant physical labor making activity inherent.
Vilma told me that in addition to totora the Uros eat a significant amount of fish, and they also
eat eggs. Part of the daily routine of women is to scavenge for eggs, while men leave early in the
morning to fish, clearly both labor intensive endeavors. Once a week a member of each family
will make a trip to Puno to purchase supplies for their family unit. The Uros supplement the food
that they catch and scavenge with grains and potatoes that they purchase. Additionally, the Uros
do consume sugar, although not in large quantities. Like most people that live in the Peruvian
Highlands the Uros are Christians, and one of the largest islands has a church and an associated
primary school. Those that attend secondary school must do so in Puno. Often the families of one
Uros island will pool their funds and send all of their school-aged children to Puno to live in an
apartment together. In some cases, one of the mothers will live in Puno with the children, but in
other cases one of the older children will act as caretaker for the group.
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While the Uros are unique by comparison to almost any other group in the rural Peruvian
Highlands, there are many similarities between the lifestyle of the Uros and that of the people on
the islands of Amantaní and Taquile. One commonality that is shared by people of all three
communities is a near total lack of alcohol consumption. “We do not drink, because we are
Christians,” Vilma explained. Gladys who lives on Amantaní, and who has twice hosted me on
visits to the island, explained that alcohol consumption is very rare and that if drinking does
occur it only happens during a big event such as a wedding. Gladys added that it is essentially
unheard of to drink on more than three occasions in one year. Another commonality shared by all
of these islanders is that they do not do exercises. When I asked Gladys about exercise habits on
Amantaní she simply said, “We do not exercise, but we walk a lot.” In most cases Amantaní’s
residents do not live in close proximity to their fields meaning that in a given day they are likely
to walk about 2 miles (in both directions) to access their fields. Again, activity is inherent in rural
Andean life.
What differs between the people of Amantaní and Taquile, in comparison to the people of
the Uros Islands, is the availability of arable land. Nearly all of the food consumed by the people
of Amantaní and Taquile is grown in their fields, and the people of these islands eat significantly
less fish than the Uros people. Quinoa, potatoes, and corn are among the staple crops. The people
of Amantaní and Taquile do supplement that which they grow by making purchases in Puno.
Sugar, flower and pasta are common supplements to the diet. Also, the availability of land allows
the people of Amantaní and Taquile to grow or collect a wide selection of medicinal herbs while
the Uros people must purchase all medicinal herbs except totora. Totora is not used medicinally
on Amantani or Taquile, and perhaps most interestingly coca is not used in any manner by the
Uros people.
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Aspects of Health:
I previously mentioned the Te Whare Tapa Wha model of Māori health, as an example of
a culturally grounded model of health that has been utilized by practitioners who are working to
reduce health disparities in New Zealand. One quite compelling decision made by Mason Durie,
the creator of this model of health, was the incorporation of a recognizable Māori Cultural
symbol – the whareneui – as a structural framework through which the various aspects of Māori
health can be visualized. Here, aspects of health can be thought of as parts of well-being, without
which it is impossible to be in good health. Put differently, aspects of health are those things
which are necessary for one to be considered healthy. As an example, in the United States I
would argue that there are two aspects of health necessary for holistic wellbeing: physical health
and mental health. Of course, these aspects of health can be broken down into a cascade of
smaller categories, but these aspects of health have their own practitioners, and they are
discussed as being largely independent from one another.
At the outset of this project, I realized that it would be necessary to elucidate these
aspects of health, that are necessary for the achievement of holistic health in the Peruvian
Highlands. Using Te Whare Tapa Wha as a theoretical framework, a model of health should be
created with aspects of health in mind. This task proved difficult and I admit that I had trouble
finding a way to phrase a question that would explain what I meant by the aspects of Peruvian
health. My host family spoke with me at length about their perceptions of health and they were
the first to help me identify key aspects of health. Vlad and Felcie graciously hosted me during
my stay in Cusco in their home that might best be described as a small family compound. Vlad
and Felcie’s home shares a property with that of Felcie’s mother; the front doors of the homes
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are not more than 20 feet away from each other and both open to a shared courtyard with a
garden of herbs, a small patio and a basketball hoop. After dinner one night I spoke with Vlad
and Felcie, for an hour, about health and wellbeing while sitting across from them at their dining
room table. A large canvass displayed Vlad’s artistic ability behind their heads as they spoke. I
asked them, “What does it mean to be healthy in Cusco?” Vlad Responded “We believe that a
person who is considered healthy, is a person who is physically and mentally healthy. I mean if
you have a good balance… if your organs and also your spirit - if your soul and spirit - are
healthy. It involves these two things.”
As I wanted to better understand what Vlad meant when he used the term mentally
healthy, I began to ask them both about the factors that contribute to a state of mental health. The
conversation digressed further as we discussed the role of religion and faith, catholic and Incan,
in supporting mental health. Eventually the conversation circled back around to the relationship
between physical and mental health. I asked them both “So there is definitely, then, a connection
between mental health and physical health?” In response to this question, Felcie corrected me by
saying “for me it is not mental,” “it is spiritual,” Vlad interrupted her, “yes, it is spiritual” Felcie
agreed. Once we had discussed the broad category of factors that fall under the umbrella of
mental health, Vlad and Felcie both agreed that it would be more accurate to refer to this aspect
of health as spiritual health. Spiritual health is what it has been called by other participants in this
study as well.
Vlad went on to say “people here are healthy because they are in a good balance ... its
balance, both physically and spiritually.” To clarify that these were the primary two aspects of
health in the Peruvian Highlands I asked Vlad and Felcie “Physical and spiritual health, then are
the two most important parts?” They both answered affirmatively and then we went on to discuss
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how these aspects of health relate to one another. The relationship between these two aspects of
health will be discussed in a future section.
One of my most informative interviews about notions of health was with Marcela who
was T’s host sister during her fieldwork for her dissertation. It was fun to interview Marcela
because I could tell that she was really taking a significant amount of time to think about the
question before answering. I asked Marcela “What things contribute to good health?” She
responded “This is very complicated in Peru because we have three specific zones, the coast, the
highlands, and the jungle. The three different zones put priority on different things. The jungle
and the highland zones tend to put more importance on the spiritual.” I clarified by asking if
physical health is also necessary to be healthy in the Peruvian Highlands and she answered
affirmatively while explaining that it is certainly an aspect of health, noting that physical health
is less important that spiritual health. In fact, in reviewing my interviews it became clear that
spiritual health is the more powerful of the two aspects of health in the Peruvian Highlands.

Physical Health:
In the previous section I presented ethnographic data that established spiritual and
physical health as the two key aspects of health necessary for holistic wellbeing in the Peruvian
Highlands. With this fundamental ethnographic goal accomplished I my research focus shifted
towards defining each of these aspects of health. Physical health proved the easier of the two
aspects of Peruvian health to define because most cultures incorporate physical health as an
aspect of holistic wellbeing. In Peru, a person that is physically healthy will have the full normal
use of their body, and the notion of physical health is closely linked to one’s ability to perform
physical labor of significant output. I previously mentioned that the subsistence farming nature
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of existence for many in the Peruvian Highlands, results in a dependence on the complete
physical function of ones body. The need to perform labor to generate sufficient crops and the
ability to work one’s fields is a fundamental part of what it means to be physically healthy in
Peru.
For those that do have full function of their bodies there are tiers or levels of
functionality. For example, a 22-year-old with no injuries and a 58-year-old with a hurt knee that
can both lift the same log, are both able to perform the same function but this task might cause
the elder man significant pain. For the young man, lifting the log might be achieved with little
strain whereas it might cause considerable strain to the older man. Part of physical health then
too is one's maintenance of a low and manageable level of pain in response to physical labor.
Physical health in Peru could aptly be described as the full normal physical function necessary
for the completion of strenuous physical labor in the absence of appreciable pain that might
prevent necessary tasks.

Spiritual Health:
Spiritual health, while more difficult to define that physical health, is arguably the more
important of the two aspects of health in the Peruvian Highlands. One reason that spiritual health
proved more difficult to define was that participants had a fairly homogenous understanding of
physical health while descriptions of spiritual health differed somewhat between individuals and
family groups. Because of these differences between individual’s notions of spiritual health I
found it necessary, when conducting my ethnographic interviews, to ask questions that focused
on the various factors with the capacity to influence spiritual health. Identification of the key
factors that influence spiritual health provided a clearer image of what spiritual health means to

40

A Culture of Health - Rimby
Peruvian Highlanders. Interestingly, while concepts of spiritual health often differed between
individuals, all participants noted the same key factors when discussing what spiritual health
means to them. These differences between participant’s definitions of spiritual health proved to
be the result of the different relative importance that participants placed on these various factors.
In the Peruvian Highlands, faith and religion are often recognized as the two most
important factors with the ability to influence spiritual health. In the United States, many equate
faith and religion or use the terms synonymously, but in Peru faith and religion are distinctly
different. Religion refers to Roman Catholicism which was introduced to the region by the
Spanish conquistadors that colonized the Inca empire. Faith refers to the mythology and practices
that are indigenous to the region, many of which have been engaged in since well before the
development of the Inca empire. I have devoted two future subsections of my paper to explaining
the roles that religion and faith play in the context of spiritual health maintenance in the Peruvian
Highlands. Some participants also included mental health as a key factor with the capacity to
influence holistic wellbeing in the context of the spiritual aspect of health. Both the frequency of
its mention and the language used by participants to describe mental health placed this factor in a
category secondary to both spiritual and physical health in terms of its influential capacity. I got
the impression that mental health is a fairly new notion in the culture of the Peruvian Highlands,
and that its introduction has come with the Peruvian government’s attempts to modernize health
services in the region. This could explain why participants from urban areas used the term mental
health while participants from rural areas often omitted its mention.
Lacking a universal description of spiritual health but possessing a universal list of key
factors that influence it, defining spiritual health came down to assessing the commonalities that
each of those factors share. Faith, religion, and mental health are each factors recognized as
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being capable of influencing holistic wellbeing, however none of them are believed to be capable
of directly causing changes to one’s physical health status. Thus, spiritual health in the Peruvian
Highlands can best be defined as the aspect of health which is inclusive of all factors that
influence holistic wellbeing that lack an ability directly impact physical health. While these
factors that comprise the spiritual aspect of Peruvian health are unable to directly influence
physical health, their ability to influence holistic health cannot be denied.
Depending on the family and individual, faith or religion may be the most important
factor of spiritual health. Vlad and Felcie, who I have quoted many times throughout this paper,
explained to me that for their family faith is most important, however they noted that for more
“traditional” families, religion is generally more important. I found it quite interesting that
families who hold religion to the more important factor in spiritual health are referred to as
traditional given that faith has been a part of Peruvian culture for so much longer than has
Catholicism. Contrarily, Marcela and her father, both of whom I interviewed believed that
religion is the most important factor that impacts spiritual health. Regardless of the individual or
family group, either religion or faith is rationalized as being the most important factor with the
capacity to influence holistic wellbeing while mental health plays a secondary role in influencing
spiritual health.

Spiritual and Physical Health – The Connection:
The extent to which aspects of health are connected, varies significantly among different
cultures. In the United States, there is a distinct boundary in place between our two aspects of
health, mental health and physical health. As Americans we often conceptualize our physical
condition as largely independent from our mental condition. Thus, it is plausible that an
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individual could be physically healthy and mentally unwell or vice versa. In Peru however, the
line between the two aspects of health - spiritual and physical - is fine. Individuals, while they do
recognize spiritual and physical health as distinct aspects of health, see these aspects as being
inextricably linked to one another. Some participants were able to describe the relationship
between these aspects of health in great detail.
Paco and I started off our interview by discussing aspects of health. Similar to Vlad and
Felcie, Paco first identified mental and physical health as the two most important aspects of
health in the Peruvian Highlands before quickly correcting himself and beginning to refer to
spiritual (as opposed to mental) and physical health as the two key aspects of health in the
Peruvian Highlands. He explained that mental health is really just a part of spiritual health. What
was most interesting and informative about Paco’s descriptions of the aspects of health was the
way in which he connected them. Without my prompting him, Paco described a scenario in
which a reduction in spiritual health could directly lead to physical problems. Curious about this
connection I asked Paco: “So you have already said that spiritual health can cause issues for
physical health, does it go in the other direction as well?” Paco replied, “Yes, as well, but it is
less than the other.” For further clarification I asked: “So the connection between spiritual health
and physical health is stronger than the connection between physical and spiritual health?” To
this Paco responded:

“Yes, and why is that? Because if you are not good inside you don't think, like [what]
happened to me when I got divorced for example. Thinking about, thinking many things!
And you no have appetite. And you don’t take care of yourself. No running. No eating.
No nothing. I lost weight, and even sometimes people [get] diabetes. It makes thyroid
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problems. Many things no? But when you are, physically, not feeling well it can
sometimes kinda affect how you look in front of society but it is way less. It comes more
from the spiritual to the physical.”

Paco’s description of the connection between spiritual and physical health shows that while there
is a clear connection between these two aspects of health, the capacity of spiritual health to
influence physical health is greater than that of physical health to influence spiritual health.
While discussing the connection between aspects of Peruvian health, I asked Vlad and
Felcie if it was correct to conclude that a factor which negatively impacted spiritual health would
also negatively impact physical health. To this Vlad said “Yes, it is a very strong connection.”
Vlad and Felcie made it clear that physical health, and spiritual health, which they each
described as the two most important aspects of health in Peruvian Highlands, are almost directly
connected. If spiritual health fails, so does physical health and when spiritual health thrives so
does physical health.

The Roles of Religion and Faith in Health Maintenance:
Having never gone to church, I feel somewhat limited in my ability to write about faith
and religion. That being said, for most in the Peruvian Highlands both religion and faith are
profoundly powerful factors that tangibly impact holistic welling by influencing spiritual health.
Surely, many in the region would tell you that it is not possible to be healthy without adhering to
the doctrines of religion and faith. In the United States religion and faith are synonymous, but in
the Peruvian Highlands religion and faith are distinct although deeply related. In Peru’s national
census of 2006, 85% of the population identified as Roman Catholic, 11% as Protestant of
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various denominations, 4% identified as other, and only 1.4% of the population identified as
agnostic or atheist 40. When the Spanish colonized the Inca empire they brought with them
Roman Catholicism, in many cases literally tearing down the cultural symbols built by the Inca,
using the exact same stones in construction of monuments to their God. To this day the practices
of Catholicism are an integral part of life in much of the Peruvian Highlands. Thus, when I refer
to religion in the Peruvian Highlands I am referring to Peru’s unique brand of Roman
Catholicism.
When Highlanders use the word faith they are not referring to their Catholicism, rather
they are referring to their pre-Columbian or indigenous worship practices. I was often tempted to
refer to these practices as Incan, although on multiple occasions I was corrected by my
participants who clarified that many of these practices are pre-Incan. Both Vlad and Paco are
skilled educational tour guides, thus they are intimately familiar with the history of Peru. When I
incorrectly referenced these indigenous worship practices as Incan they separately made a point
of explaining that the Inca Empire unified many tribal groups often adopting their mythologies
and practices of worship, rebranding them as Inca. A few participants invoked the beautiful
phrase “faith in the mountains” to reference these beliefs collectively. Because this faith in the
mountains and Roman Catholicism have coexisted in the Peruvian Highlands for centuries many
in the region engage in a unique form of syncretistic worship. Still, religion and faith each play
unique roles in health maintenance amongst Peruvian Highlanders thus I have devoted a
subsection to each.
My ethnographic goal was to explore what role religion and faith play in maintaining
health in the context of the Peruvian Highlands. Must people simply believe in a God, must they
pray to a God, or must they worship God to be healthy? How must one maintain their
40
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relationship with pacha mama? In the case of each religion and faith what inputs of energy must
be made to maintain one’s health? What practitioners are sought out when an individual is
unable to remain spiritually healthy without assistance? In the following subsections, I answer all
of these questions and describe the specific practices of worship that are common in the region.

Religion in Health Maintenance:
In many cultures, and for countless people, adhering to religious doctrine is a
fundamental part of what it means to remain healthy. Clearly, this is the case for many that live
in the Peruvian Highlands. A walk around Cusco’s city center makes the importance of
Catholicism readily apparent. One of the most iconic buildings that faces La Plaza de Armas in
the center of Cusco is La Catedral. This incredible cathedral was built out of stones that were
taken from the Incan temple of the sun as a show of the transfer of power from the hands of
Peru’s residents to the hands of Peru’s Spanish settlers. This building alone is enough to make
Catholicism feel ever present in Cusco. La Catedral took more than 100 years to construct. It is
filled with hundreds of years-worth of priceless religions artifacts. Despite having never gone to
church and being quite uncertain of my belief in any god, La Catedral is a space powerful
enough to make God feel present even to me. It is no less than a monument. But it is just one
monument among many in Cusco. The sheer number of catholic churches throughout Cusco,
Peru is a testament to the importance of Roman Catholicism in Andean culture.
But how do a person’s religions practices influence health status? Vlad put it simply by
saying “For our health, we believe that going to church on Sundays is good.” When Vlad made
this statement I immediately responded by inquiring about the specific function that going to
church plays in one’s maintenance of health. Vlad explained that regularly attending church is
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essentially what keeps him and his family in God’s good graces. His wife Felcie interrupted him
to tell me that she does not like to attend catholic mass. She described the experience as being
too much like a lecture and called it “impersonal.” Interestingly, it is estimated that only 5% of
catholic Peruvians attend weekly church services 41. For Felcie it is more fun to attend Lutheran
churches where the feeling is more communal. While Felcie is catholic and does attend catholic
masses infrequently, she described the feeling of the local Lutheran church as “welcoming.”
Both Vlad and Felcie agreed that going to church is an occasional necessary chore that helps to
protect their well-being. The language that Vlad and Felcie used to describe their attitudes
towards mass attendance was notably similar to the language that many in the U.S. use to
describe exercise. Church attendance, even if only during particular celebrations, is a necessary
part of spiritual health maintenance.
Given rates of mass attendance, it would be hard to argue that regular church attendance
is necessary to remain in Gods good graces. I began to wonder, what input of energy must a
Peruvian Highlander make to remain in God’s good graces? Despite low regular church
attendance, there are many annual religious celebrations in Cusco that are attended by thousands
of people both locals and tourists. Arguably the most important of these celebrations is Corpus
Christi. During Corpus Christi, 15 saints that typically stand stationary in their respective
churches around Cusco are paraded through the streets, on the shoulders of men, to converge on
La Catedral. It is considered a high honor to be one of the men asked to carry a saint. I was
fortunate enough to be in Cusco when the saints were together in La Catedral. They are placed
such that they face one another as if they were heaving a seminar, and they are left for 7 days and
nights to “discuss” the status of Cusco and make plans for the future. Each one of the saints
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weighs approximately 500 lbs, according to Paco, and many men get injured while attempting to
shoulder the weight of them.
A tremendous amount of planning and preparations goes into the orchestration of
religious events. In Cusco, the Catholic Church has a significant enough presence and apparatus
that it is able to orchestrate these events. In smaller cities the provision of goods, such as food,
liquor and a venue, is the responsibility of community members. In The Hold Life Has, Allen
described a list of religious cargos, which are responsibilities that are bestowed on different
members of the community each year. These cargos are seen as “burdensome” but they are
necessary burdens that must be completed if one hopes to earn lasting prestige in the community
42

. In fact, to become an elder one must “pass the cargos” meaning that over the course of their

lifetime they must sponsor all of the communities’ religions celebrations which in Sonqo
includes Saint’s Day, Holy Week, and Chorpus Christi 43. Sponsorship of all of these cargos will
result in the status of elder, and it often takes a man until his 50’s to complete them all 44. Thus,
in rural parts of the Highlands a significant input of energy must be made, albeit over the course
of decades, to enable one’s community to celebrate God in an appropriate manner ensuring his
goodwill.
The catholic priest serves as a sort of advisor, and occasionally redirector, to help
individuals maintain a state of spiritual health. Priests, by giving masses, explain to the people of
the Peruvian Highlands what God expects of them, and in this way they help to guide people
towards a state of spiritual health. When a person is experiencing stress that is reducing their
state of spiritual health, Peruvians are likely to make a confession to help reduce this stress. Thus
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priests function, generally, as a sort of spiritual health advisor to the people that seek their
advice. I got the impression that priests are often sought out when a person is faced with a
situation that they do not know how to deal with. For example, Paco mentioned having sought
out the advice of his priest when he was going through a divorce. Participants in my fieldwork
spoke of the role of the priest as being much like the role of mental health counselors in the U.S.
Interestingly, for Vlad and Felcie religion has a smaller capacity to influence health than
does faith. The role of faith will be the topic of the next section. In summary religion is one of
the most important factors with the capacity to influence spiritual health. In Cusco, religion is in
fact the most important factor, although this is not universal; in some families, faith is more
important. Outside of Cusco, in more rural communities, faith is far more important than
religion. Again, this probably has to do with the occupations of those that live in the rural high
Andes. As laborers of the land, land which produces life sustaining crops, it would certainly be
important to ensure that you are planting the land with the good graces of that land. It should be
understood what while I am discussing faith and religion separately to give attention to the role
that each plays, both are deeply connected. One poignant example of the connectedness of faith
and religion is the use of catholic symbolism in shamanic ceremonies.

Faith and Shamanism in Health Maintenance:
I think that it is quite difficult for someone that grows up the U.S. to travel to Peru and
genuinely comprehend the meaning of faith and religion; how they differ and how they overlap.
In the United States religion and faith are one. In Peru religion and faith are distinct. Plus, the
behavior of Americans makes it abundantly clear that we are unable to sense the will of our
earth, even when she shows us signs that are blatantly obvious. The importance of faith in
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spiritual health maintenance is something that I am still wrapping my head around. Interestingly,
it seems that maintaining the good graces of Pacha Mama takes a considerably larger input of
energy than does the maintenance of one’s relationship with God. In many ways, the acts that
Peruvian Highlanders engage in to strengthen their connections to Pacha Mama and the Apus are
more purposeful than are their efforts in the context of religion.
I previously cited Catehrine Allen who explained the “resentment” that the earth feels
towards those that cut into her 45. In fact, many human activities that are necessary for survival
anger Pacha Mama, and to restore her good will towards those that engage in these activities
offerings must be made to the Earth. The common offerings that are used to maintain one’s
relationship with Pacha Mama take only a few forms. Coca is a part of nearly all offerings to
Pacha Mama with one exception that I will get to shortly. Hallpay is the ritual chewing of coca,
and it is a process that punctuates the days of the runakuna. During hallpay, a k’intu is prepared.
A k’intu is a ritualistic preparation of three or more coca leaves that can be consumed either by
the person that prepared the k’intu or by a person that it was prepared for. I will discuss the
preparation of k’intus at length in a future section. Before a k’intu is chewed, the person that will
chew the k’intus must complete a phukuy which is a ritual blowing of the coca leaves in which
the sami of the leaves must be directed towards Pacha Mama and the Apus. This is one of the
daily acts through which the runakuna maintain their good favor with the earth.
In ten years of practicing phukuy Allen never learned how to do it properly, in fact the
people of Sonqo would often tell her that she was “playing at” chewing coca 46. Still, she is likely
as near a coca expert as any American anthropologist has ever been, thus I defer to her
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description of a how a phukuy is done. In Allen’s words, “Your phukuy should always include
the Earth; the Sacred Places; and your ayllu (community)… You can add a request as you direct
the samincha to its powerful recipients” 47. Luis, one of the participants in Allen’s work put it
simply when he said “ ‘We do this for our well-being’ ” 48. Again, in Andean culture Pacha
Mama is a universal nurturer, she is all powerful and one cannot survive nor thrive without being
in her good graces. Properly performing daily phukuys is part of what it means to stay in th
Earth’s good graces, and to stay in her good graces is necessary to be spiritually healthy. The
preparation of k’intus and process of phukuys differs between the communities of the Peruvian
Highlands.
On Amantaní, each time that Gladys goes to work in her fields she will first prepare a
k’intu that she gives directly to Mother Earth, placing it on the ground or under a small stone.
She then prepares a k’intu for herself and performs a phukuy before chewing it. Coca chewing is
far less common in Cusco, Peru than it is in other parts of the Highlands. In fact, many people in
Cusco do not chew coca at all, often explaining that it is a practice of peasants. These same
people are however likely to drink coca tea, although use of coca in this form does not carry with
it the same function of strengthening one’s connection to Pacha Mama. Paco and Vlad, who are
both from Cusco, chew coca however they primarily chew it when they are trekking in more
rural parts of the Peruvian Highlands. The practice of hallpay is more a part of life in the rural
Highlands than in urban areas, and this phenomenon also helps to explain why faith tends to be
more important in the rural Highlands, while religion tends to be more important in the urban
Highlands.
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Hallpay is not the only process through which coca is used to improve one’s connection
to the Earth. Despachos, which are a burnt offering to Pacha Mama, are made at least three times
a year by all of the participants in my fieldwork, both urban and rural. A coca k’intu is always
the most important component of a despacho offering. The composition of a common despacho
will be discussed in some detail in a future section. In terms of their spiritual healing function,
despachos feed Pacha Mama as the spirits are said to “eat” the offering. Some despachos are
made with a particular purpose and others are more general offerings that happen at particular
times of the year; often despachos are offered at the time of planting and harvest, even by those
living in Cusco. Many of the items included in a despacho are thought to bring joy to Pacha
Mama thus helping to ensure her favor. Despachos are generally prepared by shaman, for it is the
shaman who are experts in what mother earth likes, and in what should be included in a
despacho that has the goal of achieving a particular outcome.
In the Peruvian Highlands, shaman are the undisputed experts in spiritual healing. An
obvious question is, “How does one become a shaman?” Interestingly, many Peruvian shamans
gain their powers after being struck by lightning and surviving the encounter. I previously
mentioned the fact that sami flows through everything, but lightning has more sami than any
other naturally occurring phenomenon. Being struck by lightning infuses individuals with this
sami. This is the source of many shaman’s powers. Individuals can also be born into a family
line of shaman in which case they are trained by their parents in the methods of coca leaf
divination and the use of herbal remedies. Gladys explained that the most renowned shaman on
the island of Amantaní, that had died not long before our visit, had been struck by lighting when
he was a 17-year-old in the Peruvian military. The lightning left him with a scar in the shape of a
cross on his palm that Gladys described as a “gift from the lightning.” While I did not encounter
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anyone for whom this was the case, I heard stories of shaman that had been struck by lightning
multiple times (on as many as three separate occasions) and in these cases each subsequent
lighting strike resulted in a strengthening of these individual’s powers.
Given that I led with the lightning, I would not be surprised if readers are skeptical of
how curative these shamans actually are. Despite my best efforts to check my ethnocentrism at
the door, I must admit that I entered Dionicia’s humble abode a total skeptic. I became only more
skeptical when I passed the threshold into the room in Wasau out of which Dionicia works.
Wasau is a small city about 45 minutes outside of Cusco that is known the world over for having
the highest concentration of practicing shamans of any city on earth. Dionicia is a very wellrespected shaman, and for years Paco has sought out her services. While I was not able to tease
out the full story, Paco explained in bits and pieces that Dionicia once saved his young daughters
life when physicians failed. In short, she comes highly recommended. Imagine my surprise when
we descended a meter down a ragged concrete staircase into a basement with half constructed
walls. Black plastic bags nailed to wooden studs provided the only divide between this room and
her storeroom. Dionicia sat on a metal folding chair behind what must have been a foldable cardtable that was covered with a blanket. A few of her son’s impressive paintings were displayed on
the walls. In the corner sits a genuine human skull inside of which a tea-candle was burning. The
floor was of cracked concrete and the air was slightly stale despite the strong draft. The room
was frigid. Our group sat on a few small rickety wooden benches, stools and a tree stump. Given
that healing in the U.S. often happens in a clinic that smells as sterile as it looks, where
fluorescent lights make the white walls almost too bright to look at, Dionicia’s little room could
not possibly have stood in starker contrast.
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Dionicia prepared a despacho for our group, which as mentioned is one of a shaman’s
primary functions. But another arguably more profound function of Peruvian shamans is the use
of coca leaves for divination. Coca is not only used to send human’s messages to mother earth,
but by Peruvian shamans it is also used to receive messages from her about what is and what will
be. During a coca leaf reading, one first purchases a bag of coca leaves and then blows into the
bag before entering the room and presenting the shaman with the leaves. The shaman then dumps
the leaves out on the table between themselves and the person whose leaves are begin read. Out
of the pile of leaves, the shaman will choose some leaves of importance and place them aside.
The shaman will in some cases seem to sort the leaves or pick up handfuls and then drop them
back on the table. As the shaman does this, they will speak about what the leaves are telling
them. The person having their leaves read does not say anything. The shaman will tell the
participant both about what is, and what will be. Comments about the future are explained as
being the most likely outcome given the current path that an individual is on. Thus, if a person
wishes to change their path the coca leaf reading can often provide an individual with insights
about how to change trajectory.
Twice I have had my coca leaves read, both times by Dionicia in this same room.
Generally, coca leaf readings are entirely private but in my case T served as a translator the first
time, and Paco served as a translator the second time. In my most recent coca leaf reading,
Dionicia first said “You are here in Peru working on an important project, aren’t you?” I was of
course conducting fieldwork for this paper. She then told me that I am someone who is quite
capable to achieving great things, but that I have a tendency to let my emotions and feelings get
in my way. She told me that I should trust myself, because I am the only person that can get in
the way of my goals. Dionica then told me that there is a lover who is looking for me, but it is
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going to be a very long time before we find one another. She correctly noted that there were
people in my life who were messing with me and leading me on, she warned me not to let them
and that when this real lover came along I would know. Interestingly Dionica used gender
neutral pronouns to refer to this lover, while for others in the group she used gender specific
pronouns. This was interesting because I am gay (which Dionicia would have no way of
knowing), thus her choice of language had significance (on another occasion she told one of my
friends, who is a lesbian, that she should stick with girls!).
To the skeptic who is thinking, “this seems pretty convincing, but maybe Dionicia is just
a very observant woman who overheard a quick mention of my project” perhaps. But, let me
convince you otherwise. At the conclusion of her readings Dionica asks if you have any specific
questions. I asked Dionicia if she could tell me about my parents. She picked up a large handful
of leaves and dropped them on the table. She spoke about my dad first, with a smile on her face
she told me that he is a good man, a funny man, and that she could see the strength in him. She
then looked back down at the leaves and her expression became very somber. At this point she
said told me that my mother is very sick, she said that my mother had cancer and she told me that
I should spend as much time with her as I can in the coming years. My mother does have cancer,
a chronic form of metastatic breast cancer that she will live with for the rest of her life. I entered
Dionicia’s room a skeptic and I left a total believer in her abilities. It was a profound experience
that everyone should have in their lifetime. There certainly are quack shamans in Peru, but I
cannot deny that there are also Peruvian shamans that seem to have genuine powers.
In terms of health, coca divination can be used to diagnose health problems and in some
cases, it can also be used to find solutions to those health problems. These problems can be either
physical or spiritual. I should note that there are multiple types of shamans in the Peruvian
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Highlands. Dionicia and other shamans that use coca leaves are often referred to as paqos. There
are also ayahuasqueros who work primarily with ayahuasca. Paqos are the most common and
they engage in the type of shamanism that has existed in this region for countless generations.
Ayahuasqueros typically come from the Peruvian amazon, not the Peruvian Highlands.
Interestingly the most famous and renowned ayahuasquero in Cusco is actually a white
immigrant from South Africa named Lesley Myburgh who works out of a shop called Casa De
La Gringa. But, ask any Cusquenan (including the herbalists at the municipal market) where to
go for an ayahuasca journey and it is to Casa de la Gringa. I spent a week canvassing San Blas,
Cusco attempting to find Casa de La Gringa and despite my best efforts it evaded me. A few
participants in my study explained that, the store front would have presented itself to me if I was
actually in need of an ayahuasquero! I guess I should just be happy that I am in a state of decent
spiritual health.
I mentioned that there is type of offering to the Earth that does not involve coca. Before
the consumption of any alcohol it is customary to pour a small amount of the drink on the ground
as an offering to Pacha Mama, and in some parts of the Highlands is it also customary to flick a
few drops into the air for the Apus. While drinking is fairly uncommon in many parts of the
Peruvian Highlands, drinking is common place in Cusco and drinking is expected during many
annual events in most settlements. When drinking with Paco I noticed that he never makes this
offering when inside, but always makes it when outside. I am confident that this is simply to
avoid causing a mess. Not everyone in Cusco strictly adheres to this custom. Especially amongst
younger Peruvians that live in Cusco, sharing a drink with Pacha Mama seems to be something
that they do only when they remember.
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The Role of Medicinal Herbs:
A fundamental facet of Peruvian healing and health maintenance is the use of medicinal
herbs and herbal remedies. Further, in parts of the Peruvian Highlands, the use of herbs is not
only strictly medicinal, it is also a critical part of the formation of an Andean identity. It is true
that in the culture of the Peruvian Highlands, herbs serve many medicinal functions. Some
function like supplements, some function like pharmaceuticals or western medicines, some heal
through the induction of an altered consciousness, and other still function to strengthen one’s
connection to mother earth which results in her good favor and a better life. The specific uses of
medicinal herbs will be explored in detail later but I discuss them now with the goal of mapping
the space that they hold in the context of health maintenance.
In the Peruvian Highlands, some herbs are almost universally revered as having
medicinal properties of such significance that they are worth using as medicine in the context of
health maintenance. Those that are universally recognized for their effectiveness are generally
those that heal in the context of physical health. One example of an herb that nearly all Peruvians
consider to be medicinal is muña, which functions to relieve stomach pain and aid in digestion.
Another group of herbs is heralded by many as having seemingly profound curative powers,
though the efficacy of the herbs in this group is heralded less universally. Often the herbs in this
second group are those that influence holistic wellbeing in the context of spiritual health. Coca is
the quintessential example of an herb that heals in the realm of spiritual health, as its primary
function in health maintenance is to serve as a medium for communication between pacha mama
and the self.
While individual herbs function to heal in the context of a particular aspect of health, the
deep connection between the two aspects of Peruvian health results in some overlap. Put
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differently, while coca heals in the context of spiritual health, the connection between spiritual
and physical health causes coca consumption to effect changes in both spiritual and physical
health. I found that when I asked participants about the functions of herbs directly, answers were
somewhat vague. For example, when I asked Vlad “Do people use herbs to treat spiritual
illnesses or physical illnesses?” he replied simply “Well, everything is connected. Everything.”
Each participant outlined the importance of the connection between the two aspects of health in
explaining the function of herbs in healing.
While we were discussing the use of herbs I asked Paco “Do most people try to treat
physical symptoms or do they try to treat spiritual problems?” He replied by saying:

“Well the way how it goes, they treat the physical because it is how you look right? But
not many people say ‘okay, you don’t look well because your soul, spiritual things, are
not doing well’ because you are not really this inside person. They judge what they can
see, and that why they start to treat it with, you know, vitamins, or whatever.”

Again, not only did Paco confirm what others had reported, but he also provided a reasonable
explanation as to why most herbs function in the context of physical problems. Essentially, Paco
argues that because people are more conscious of their physical health problems than they are of
their spiritual health problems, most herbs function to deal with physical problems. Perhaps it is
the fact that so few herbs for spiritual healing exist, that results in those that do to being so
important and powerful.

Divergent Reciprocities as a Peruvian Model of Health:
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Thus far discussion of the Peruvian model of health has been largely anecdotal. I have
presented Peruvian Highlander’s perceptions of their health in their own words. Readers should
now understand just what it means to be healthy in Peru, yet the goal of this research is not just
the understanding of readers. Ultimately the goal is to summarize ethnographic information
about health in Peru in the context of a culturally significant model, thus resulting in a tool that
can be used to improve health outcomes by breaking down cultural barriers. To this end, I will
first describe a visual representation that can be used to understand the divergent forms of
reciprocity in the Peruvian Highlands, drawing on the discussion of ayni and mink’a. I will then
demonstrate that the same visual representation can also be used to conceptualize the relationship
between the two key aspects of health in the Peruvian Highlands: spiritual and physical health.
Finally, I will discuss the potential application of this model in the context of healthcare service
provision in the Peruvian Highlands.
Recall from the section titled “The Worldview of the Peruvian Highlands” that one
notion critical to the Peruvian worldview is that of reciprocity and in Quechua, the language used
by indigenous Peruvian Highlanders, there is more than one word to describe the various forms
of reciprocity that occur between two parties. For the purposes of this paper the two most
important types of reciprocity to understand are ayni and mink’a (refer to “The Worldview of the
Peruvian Highlands” for definitions). The fundamental difference between ayni and mink’a is the
nature of the relationship between the two parties involved. In ayni the two parties are at least
implicitly equal in their social standing thus neither party is in a position of inherent advantage as
to the favors that they can call upon. In mink’a one party is in a position of superiority as they are
owed a service by the other stakeholder. Model 1 provides a visual representation to aid in
conceptualizing the various forms of reciprocity in the Andean Highlands. Here the lighter
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sections of the bars represent the relative amount of labor that a one party is expected to perform
on behalf of the second party. In the case of ayni each party owes the other an equal amount of
work while in the event of mink’a one party owes the other a disproportionately large amount of
work. I have come to refer to ayni as a form of symetrical reciprocity and to mink’a as a form of
asymmetrical reciprocity.

Model 1

These divergent forms of reciprocity are explained through dualist notions in which a balance is
said to be struck between both parties involved. As I have previously mentioned this dualism is a
central theme in Peruvian conceptualizations of social order and balance, thus this model depicts
a notion of cultural importance in the highlands.
As this model for dualist reciprocities is central to the Peruvian worldview, this model is
suited to serve as a foundations upon which a model of health can be defined. Model 2, while
identical in appearance to Model 1, uses the same structural outline to define the Peruvian model
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of health by depicting the relationship between spiritual and physical health. As we learned from
Paco, the ability of spiritual health to influence physical health is greater than that of physical
health to influence spiritual health. Thus, the relationship between spiritual and physical health is
asymmetrical; similar to the case of mink’a, while the relationship between physical and spiritual
health is symmetrical like in the case of ayni. The “force applied” arrows represent an input of
energy meant to improve overall health, that initially acts on the correspondent aspect of health.
As a result of these input forces, we see that the change in the other aspect of health is either
proportional or disproportional depending on the direction in which the initial force is applied.

Model 2

The Peruvian model of dualist reciprocity is well suited for use as a model of health in
the Peruvian Highlands. As depicted by this model, holistic wellbeing in the Peruvian Highlands
mandates that an individual be both spiritually and physically healthy. To be either spiritual or
physically unhealthy means to be both spiritually and physically unhealthy. As a tool for
practitioners, this model of health underlines the importance of a holistic understanding of health
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when working with populations in the Peruvian Highlands. Because spiritual health has a larger
capacity to influence physical health, the most effective health promotion initiatives will seek to
improve wellbeing through campaigns focused both on the improvement of physical and spiritual
health. As individual aspects of health, spiritual and physical health are looked after by different
practitioners. Future health promotion programs should seek innovative ways to involve both
spiritual and physical health practitioners into unified programs.
While I was developing this model during my fieldwork I sketched it out in my notebook
and showed it to Paco, Vlad, Felcie, and Marcela. When I explained its meaning each of them
agreed that it accurately depicts notions of health in the Peruvian Highlands. That is not to say
that this model could not be refined; It is a work in progress. But, even as it exists here this
model of health for the Peruvian Highlands, if utilized by public health interventions in the
region, is certain to improve the outcomes of those programs. At the very least it will increase
the participation in these interventions allowing them to reach a larger cohort of Peruvians.

Conclusion:
Spiritual and physical health are the two aspects of health necessary for holistic wellbeing
in the Peruvian Highlands, and reciprocity is a notion central to Andean culture. This model of
health draws on the Peruvian notion of dualist reciprocity and defines health as a balance
maintained between the two aspects of health. The model also details the relationship between
these two aspects of health as an asymmetrical one in which spiritual health is of the highest
fundamental importance. The various factors that can influence the status of spiritual and
physical health have been explored at length. Future health promotion initiatives will best serve
the needs of the people in the Peruvian Highlands if they understand the importance of spiritual
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health. If spiritual health problems are not dealt with, holistic health can never be achieved.
Thus, programs that focus exclusively the improvement of biophysical parameters of wellbeing
will ultimately fail in the promotion of health in the Peruvian Highlands, as has been shown in
various examples. We need the programs to succeed, not to fail. Through the use of this model of
health in the formative evaluation of future public health initiatives, we can increase the number
of success.
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The Use of Herbal Remedies in Health Maintenance Amongst Peruvian
Highlanders:
Introduction:
In Section I of this paper, I used ethnographic data to establish that there are two key
aspects of health which comprise a model of health for residents of the Peruvian Highlands.
Those two aspects of health are spiritual health and physical health. Again, both are necessary
for holistic wellbeing. Because both are necessary and distinct from one another, it follows that
herbs may be used to improve health by influencing either aspect of health. By this I mean that
an individual herb may act influence wholistic wellbeing by directly changing the status of either
one’s spiritual or physical health. As an example, muña is used to treat stomach pain and to aid
in digestion, thus muña functions to influence holistic wellbeing by improving physical health.
Coca on the other hand functions to improve spiritual health by ensuring the good will of Pacha
Mama towards those that properly engage in its use.
Section II has the goal of cataloguing the medicinal herbs of cultural importance in the
Peruvian Highlands, while exploring the notions that explain the importance of their use. Table 1
lists 25 of the herbal remedies that are commonly used in the region and details their functions.
This is not an exhaustive list, and frankly I am not confident that a comprehensive list exists.
Different communities use different herbs, and many herbs have overlapping functions. In some
cases, the same herb is used in completely different ways in different communities. Table 1
includes all herbs that were mentioned by more than one participant in my study, and nearly all
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of the herbs that I saw being sold by multiple vendors in the Cusco municipal market. It omits a
few herbs that are used only on Amantaní, but those that I omitted I mention in the paper itself.
Table 1 categorizes these 25 herbs based on their nature as spiritual or physical healers. It also
categorizes the herbs based on the prophylactic of reactive nature their uses. Additionally, Table
1 lists the common uses of each herb and the methods by which they are prepared for use.
Finally, Table 1 includes the estimated cost of these herbs in USD to underline their relatively
low cost by comparison to all pharmaceuticals.
During my fieldwork, due to time limitations I decided to focus on four of these
culturally significant herbs. In this section I delve into the specific notions and practices related
to the use of coca, ayahuasca, muña and sangre de grado. In their respective sections I will
explain why I chose to focus on these herbs. Additionally, I will quickly touch on the use of
totora by the Uros people, because its uses are quite interesting, and totora’s uses are unique to
the Uros. In discussions with Gladys on Amantani I was presented with a number of herbs that
are used exclusively by women, many of which I did not here referenced in other parts of the
Highlands and I have devoted a short section to these herbs. In many ways, Section II serves as a
bridge that connects the culture of medical herbal use to the biochemical analysis that takes place
in Section III. While time did not allow for this exploration to be comprehensive, my research is
certainly extensive enough to demonstrate the importance of herbal remedies in Peruvian culture
and medicine. It would not be possible to achieve holistic health as a Peruvian Highlander
without engaging in the regular use of herbal remedies.
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The Various Functional Modes of Peruvian Medicinal Herb:
The modes of function of Peruvian herbal remedies can easily be broken down in to
categories. There is a large category of herbs that are prepared as herbal teas which are then
ingested to impact the desired effects. A slightly smaller category of herbs are purchased as
either essential oils or ointments, and then applied topically. Yet a smaller category of herbs are
used to prepare herbal baths that are used for skin health. Then there are two herbs that are used
to induce a hallucinogenic state that is believed to allow for spiritual healing. The final category
includes only one herb, coca, for which the healing effects are not the result of either ingestion or
application. Thus, the modes of function of the herbal remedies of the Peruvian Highlands can be
broken down into 5 distinct categories.
The category of herbs that includes a majority of all herbal remedies used in the Peruvian
Highlands is defined by the use of these herbs to prepare teas. The consumption of tea is a part of
the daily routine for most people in the Peruvian Highlands. Tea it typically served with every
breakfast and often it is served after dinner. All hotels that I have stayed in throughout the region
have a canister of hot coca tea sitting alongside a matching canister containing coffee. While the
consumption of tea is part of the daily routine of those living in the Peruvian Highlands, these
teas are not always considered medicinal. When I was staying with Vlad and Felcie, apple, coca,
chamomile, lemongrass, and muña tea bags were always available. While a majority of this
selection is herbal, only muña and coca are considered medicinal. Muña is by far the most
commonly consumed herbal tea. It is often taken at breakfast and frequently after dinner. After a
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large dinner or a dinner that contains red meat it would be irregular not to have muña tea. When
consumed as a tea, the use of coca is prophylactic and physically healing. Coca is often given to
tourists to prevent altitude sickness. It is also a mild stimulant, so many Peruvians will drink coca
tea instead of coffee.
The second largest category of herbal remedies are those that are generally purchased in a
prepared form and used topically. These herbs are relatively cheap, although they are somewhat
more expensive that purchasing fresh cut herbs at the municipal market. Typically, these herbs
are either sold as small vials of essential oils, or in small tubs of ointment. Those that are
purchased as essential oils generally contain only one herb. By contrast, those that are purchased
as ointments often contain a combination of herbs. One exceptionally common ointment
composition used for muscle pain and soreness contains arnica, ortica, molle, and menta. Most of
these topical herbal remedies are used to treat various kinds of throbbing pain. The are rubbed on
the skin over a sore joint or muscle. The sensation of these herbs on the skin is much like that of
icy-hot. All herbs in the category are reactive as opposed to prophylactic, as none are used to
prevent pain before it arises, rather they are used to deal with the pain that someone is already
experiencing. I have long suffered from soreness in my knees and was impressed by how
effective these ointments are at alleviating joint pain.
A smaller category of herbs are used steeped in one’s bath. Often, these herbal baths will
contain a combination of 8-10 herbs. Two of the herbs commonly used in these baths are
geranium and pansy, both of which are common ornamental flowers in American gardens. In the
baths prepared in the Peruvian Highlands, the fresh cut leaves of the geranium are used while the
flower of the pansy is added. When done at home these baths are generally considered to be
physically healing. However, Peruvian shamans use similar baths in spiritual healing rituals that
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often have complex objectives. For example, one of my friends underwent a cleansing bath that
was designed to protect her from her step mother who wished ill upon her. Depending on the
goal of these baths the composition is different. For those done at home, the herbalist in the
Cusco municipal market are able to suggest combinations that have a particular effect in mind.
When these baths are necessary for spiritual healing they are always performed by a shaman.
While they are technically both consumed as tea, ayahuasca and san pedro are not
consumed casually or lightly. The use of ayahuasca happens exclusively in the context of
spiritual healing journeys that are guided by an ayahuasquero, and likewise san pedro is used
almost exclusively in this same way. These brews cause intense hallucinations that are widely
believed to be transformative, insightful and spiritually healing. I have often heard it said that
taking ayahuasca is equivalent to going through 10 years of therapy in a day. The visuals induced
by each of these herbs is said to be somewhat different. When one consumes ayahuasca visuals
of various types of animals are common, especially those of serpents. Visualizations of plants are
common with both. With san pedro, the visuals are said to be more geometric than those of
ayahuasca.
The final category of herbs is defined by the lack of a need to ingest or administer these
herbs for them to result in their desired effects. In my research, coca was the only herb that could
be places soundly in this category. Yes, coca is obviously ingested, but its uses in spiritual
healing, as will soon be covered, often happens not through ingestion, but through the careful
adherence to a practice. This is the case both with despachos and with phukuy. There are other
herbs that fall into this category but not that I had the chance to do significant research on. I
recall Gladys mentioning in passing an herb that is used to heal those that have caught “the bad
wind” in which the herb is passed over the whole of a child’s body as their parents repeat a
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phrase. Surely, Peruvian shamans would also have a number of herbs that they could use in such
a manner.
Access to Medicinal Herbs:
There are many different ways that the people of the Peruvian Highlands access herbs,
but the means by which they are accessed is dependent largely on location. Generally, people
will purchase, grow, or scavenge their herbs, based on what it is most feasible to do. In more
urban areas where people often have no land, it would be quite difficult to grow herbs, but they
can be purchased for little money at a variety of different places. Conversely, in rural areas
where people may live some distance from stores it is more difficult to purchase herbs but
relatively easy to grow them.

In Cusco:
In Cusco herbs are generally purchased precisely because many people do not have any
land on which to grow them. Herbs can easily be purchased from a variety of different sources.
Likely the most traditional source for herbs, and the source that has been constant for
generations, is the Municipal Market in Cusco. The Market is a bustling whir of activity, and a
kaleidoscope of colors. A tall roof overhead provides shelter on rainy days. Underneath rows and
rows of kiosks sell nearly any imaginable item necessary for day to day living in Peru. Booths
are clustered based on the types of items that they sell. Some sections of the market are devoted
to clothes and textiles, others are devoted to produce and meat, and still others are devoted to
herbs. At first, I must admit, walking around the market resulted in sensory overload. So many
smells, so many conversations, so much being done.
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Many of the kiosks that sell herbs carry mostly dry or packaged products, but every
single kiosk is spilling over with merchandise. There were however a few kiosks that were
selling fresh cut herbs. As will be discussed in a future section of this paper, there are various
types of experts about herbs. The men and women who sell fresh herbs in the market are an
example of a type of expert on the use of herbs. Fortunately, one of the herb vendors at the
market was willing to explain the uses of various herbs on camera. The vendor was about fiftyfive or sixty years old, and a bit taller than the average Peruvian man though he had a bit of a
stoop. As he spoke he would hold the herbs in one hand and gently tap them with his other hand.
The depth of his knowledge was impressive and detailed.
There are those that do not shop at the market because they consider it to be dirty or “for
the peasants.” These people seem more likely to purchase herbs from an herbal pharmacy. On
many street corners in the old city center of Cusco there are herbal pharmacies that sell processed
herbal products for medicinal use. These products are often essential oils that have been
extracted from herbs, topical rubs that have been made with extracts from the herbs, or pressed
pills similar to vitamin supplements. These stores are generally quite small, about the size of a
corner convenience store, and they have walls stocked with neatly stacked bottles of pills and
oils. These more processed herb options are somewhat more expensive than are the fresh cut
herbs sold at the market. One benefit of the pre-prepared herbal products is that herbs can be
combined to treat particular ailments that might best be combated with multiple herbs. For
example, I purchased one topical rub containing four herbs meant to be rubbed on the skin to
soothe sore muscles, much like icy-hot.
It is also possible to purchase herbs at the many shaman shops that you stumble upon in
the area surrounding La Plaza De Armas in Cusco. These shops often sell a variety of items

72

A Culture of Health - Rimby
including stones, books, art, and various other items in addition to herbs. Herbs sold in these
shops are always in a processed form and the selection is generally somewhat limited, although
in some cases the selection differs somewhat from other sources. For example, few of the
vendors in the market sold sangre de grado, nor did any of the herbal pharmacies, however
multiple shaman shops carried this medicinal red tree sap. It seems that many of the shaman
shops sell mostly essential oils extracted from the herbs, it is less common to see the topical
ointments and pressed pills in these stores.
Finally, there are many families in Cusco that are affluent enough to live in homes that
have small yards. As I have described, this was the case for Felcie and Vlad’s home which had a
courtyard garden. Many of those families that can afford a parcel of land will grow some of the
herbs that they need in their own gardens. Felci and Vlad grew muña and rosemary among other
plants in their small amount of space. The herbs were planted next to a few dense old clusters of
Calla Lilies and shadowed by Cantu bushes. Because Cusco is a hub for regional trade, many
people that live somewhat outside of the city travel in frequently for work. Many of these people
may have some land outside of the city on which to grow, or potentially scavenge herbs, though
this seems the least common method of access to medicinal herbs in Cusco.

Outside of Cusco:
Outside of Cusco, the access to herbs is somewhat different. I came across no place in the
Peruvian Highlands where it was hard to find medicinal herbs, however, in more rural areas,
people tended to grow the herbs for themselves far more often than they do in Cusco. The fact
that people outside of the city are more likely to grow their herbs makes sense because of the
availability of arable land and the lack of easy access to markets. On Amantani Gladys, for
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example, had a raised planter devoted to growing medicinal herbs, and it happened to be the
planter closest to the family’s home. Additionally, many of the people living in rural
communities are subsistence farmers, meaning that they are already accustomed to growing the
food that they need and thus they are likely to have the skill necessary to cultivate medicinal
herbs too. Gladys also spoke of collecting herbs from around the island, and during my time
there I saw muña and other herbs growing wild in idle fields.

The Cost of Medicinal Herbs:
Herbs are quite affordable, although the price of herbs can vary somewhat between
sources. The fresh cut herbs sold at the municipal market were the cheapest herb purchasing
option. For approximately 15 soles (US$5) I was able to purchase a package of una de gato, and
3 bundles of fresh herbs. One issue with purchasing fresh cut herbs is that they are likely to go
bad relatively quickly while herbs that are purchased in a processed form may not run the risk of
going bad with time. Fresh cut herbs will remain good for maximum one week, whereas essential
oils, topical ointments, and pills will remain good indefinitely. I purchased 3 small vials of
essential oils for about 30 soles (US$10) so this option is certainly somewhat more expensive,
but very cheap by comparison to nearly any medicine in the US. In many parts of the rural
Peruvian Highlands, one simply uses their land to grow herbs free of cost, often with very little
effort.

The Keepers of Knowledge:
Within our communities, individuals play specific roles in the big picture functioning of
society. People fit into niches. One such societal niche, in every culture, is the storage of the
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knowledge about what medications should be used to treat various illnesses. In the United States
there are a few people who hold all knowledge about medications. Generally, we put doctors,
psychiatrists and pharmacists in this category. People seek out the advice of these qualified
professionals in the event of illnesses that go beyond the most basic discomforts. By this I mean
that most people will not consult their doctor about taking an over-the-counter medication but
over the counter medications are only able to treat a small subset of minor symptoms like those
of the common cold and allergies. Thus, in the United States, doctors and pharmacists are “the
keepers of knowledge” with regards to medicine.
Just like in the United States, in Peru there are keepers of knowledge that hold
information about the use of medicines including herbal remedies. In the United States, medical
doctors and pharmacists are the only individuals with command over the use of pharmaceuticals.
Here then, primary difference between the United States and Peru is that while doctors are the
only experts in the use of pharmaceuticals, countless individuals in Peruvian society have some
expertise in basic herbal pharmacology. Nearly every Peruvian, man or woman, is well versed in
the basics of using herbal remdies.
While a vast majority of western biomedical professionals are men, the vast majority of
the colloquial knowledge about Peru’s herbal remedies is held by women. While nearly all
Peruvians know something about the use of herbs women are the undisputed experts. Among
women, not surprisingly, the older generations are seen as having more expertise in herbal
healing than are younger generations. Thus, in Peru everyone holds some of the knowledge about
what medicines are used in response to which diseases, while women hold a majority of it.
The use of herbs by men and women is somewhat different and the difference in herbal
use between men and women is a result of the differences in the knowledge about herbs that is
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held by men and women. As Glady’s explained to me, the variety of herbs used by women is far
larger than that used by men. She explained that women will generally try to treat an illness with
an herb that is known to be specifically beneficial for fighting that illness while men will often
use a cure-all herb to treat a variety of different illnesses or symptoms. So, while both men and
women use herbs, women use herbs in a way that is more purposeful and refined when compared
to the use of herbs by men. This is a clear indication that the depth of knowledge that women
draw upon in their use of herbs is broader and deeper than is that of their male counterparts.
While nearly everyone in Peru, specifically women, have some expertise in the use of
herbs, there are those who are sought out when colloquial knowledge fails. Shaman are the
undisputed experts in the uses of medicinal herbs. The Peruvian shaman is an above all else an
expert in the uses of coca as a conduit to communicate with the cosmos, Pacha Mama, and the
Sacred Places. As Gladys explained it, “there are certain uses of herbs that shaman keep secret.”
If the knowledge held by the women of a family fails, the individual in need of healing will seek
out a shaman who can offer help.

The Special Case of Coca:
The use of coca as a spiritual healer in the Peruvian Highlands is as complex as it is
fascinating. While coca is by far the most culturally important herb in the Peruvian Highlands,
the role that it plays in health maintenance is so complex that it would be impossible to fully
explore here. This should be thought of as a comprehensive overview of the various ways in
which coca is able to heal those that live in the Peruvian Highlands. Coca is fundamentally a
spiritual healer although it does also have the capacity to impact some direct physical effects,
making it quite unusual among health factors in the Highlands. I will focus on the roles that coca
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plays in the maintenance of spiritual health, again drawing on the work of Catherine Allen in The
Hold Life Has.
Phukuy (ritual blowing) of a coca k’intu is an essential act in the rural Peruvian
Highlands as it ensures Pacha Mama good will towards the person that regularly executes them
proprerly. Thus, phukuy is part of spiritual health maintenance in the region. Allen explained the
role of phukuy with this example. On one occasion when Allen was leaving Sonqo to return to
the U.S. a heavy fog rose out of a valley rendering her often travelled path nearly impossible to
navigate 49. She asked her host and good friend Don Luis if the sacred places were unhappy with
her on account of the fog that had confused her and Luis replied by saying “you still don’t blow
on your k’intus properly” 50. The Tirakuna (sacred places) had sent the fog as a sign of their
dissatisfaction with the dissatisfactory phukuy of Allen. The spiritual healing that results from
chewing coca comes more from continued participation in prescribed cultural scripts than it does
from coca consumption. Children are said “to play at chewing coca” for they do not know how to
properly adhere to the customs of its use. These customs are complex, and require a tremendous
amount of cultural awareness. For example, when chewing coca in a group there is always an
order in which the coca should be handed out that is remarkably ordained that is based on a
complex social hierarchy. In some part of the Highlands, such as on Amantaní, children do not
chew coca until they are 19-20 years old. But as we have seen, to chew coca is to be a Peruvian
Highlander.
I previously mentioned that a coca k’intu is a fundamental part of a despacho. In terms of
its spiritual healing functions, a despacho differs from a k’intus/phukuy. While a phukuy is used
to maintain one’s spiritual health, a despacho is used to bring happiness to Pacha Mama and the
49
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Tirakuna. As Paco explained it, the despacho makes the earth happy and phukuys help her
remain that way until the next burnt offering is made. Thus, while they are both coca based
methods for spiritual health maintenance, phukuys would be insufficient by themselves. Perhaps
this explains why the people of Cusco, Peru often neglect the daily practice of phukuy, while
they do not neglect to do despachos. Coca is the only herb used in spiritual health maintenance,
other spiritual healers function in transformative one-time rituals. The contents of a despacho
differ for a variety of reasons, including its purpose, the shaman that prepares it, the materials
that are available, etc. They always include coca, and they often include: drops of wine of liquor,
candy or other sweets, llama fat or llama fetus, tropical seeds, seeds and various grains such as
corn or rice, flowers, and glitter, paper or string that is silver and/or gold. Customarily, one
purchases a packet containing a majority of these items from one of the many vendors at the
municipal market nearest to their respective towns. I purchased on in Cusco, that we presented to
Dionicia. The shaman constructs the despacho selecting from the items that the participants have
brought with them. At night, the offering is burnt until it dissipates into ash and the flames go
out.

Muña and Mate:
By this point it should be clear that those herbs which are culturally important are not all
important for the same reasons. While coca is a spiritual healer that serves as a conduit for
communication between the Earth and those that walk on it, muña is a physical healer with the
comparatively simple function of easing stomach pain. Yet, in day to day life in Cusco one is
actually more likely to hear muña mentioned than coca. Perhaps this is because the use of coca is
so fundamental to life in the Andes that its use need not be mentioned. In any case, muña is one
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of the herbs of focus for this study because it seems that muña is used with the same frequency in
the Peruvian highlands are tums are used in the United States.
As I previously mentioned, muña is a type of Andean mint that used to treat stomach pain
and aid in digestion. Peruvians often drink muña tea following a meal. This is particularly true if
the meal is large or if the meal contains something that is hard to digest, often red meat. Muña
tea bags are often placed prominently at the center of a dinner table in the homes of Peruvian
Highlanders. Muña tea is either prepared from tea bags or from fresh sprigs of muña. It seems
that in Cusco the use of tea bags is more common, while the use of fresh muña sprigs is more
common in the rural Highlands, likely on account of the relative ease of access to muña in each
form in these localities.
While some herbs in the Peruvian Highlands are culturally significant because of their
role in spiritual healing, others like muña are significant simply because their functions are
counted on by so many. The use of muña is a part of daily life in Peru, although its use does not
carry with it the same symbolic significance that the consumption of coca does.

Ayahuasca:
Ayahuasca, literally translated as “vine of the dead” or “vine of the soul,” is an herbal
brew prepared from a combination of approximately 20 herbs 51. This herbal brew is
psychoactive and its consumption results in the induction of vivid and colorful hallucinations. As
the herbs used to prepare ayahuasca are all native to the Amazon jungle, the use of ayahuasca
originated amongst the tribesmen of the Peruvian Amazon. It is still used today by members of
these same tribes in the context of spiritual healing rituals, including by the Matsigenka who I
51
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have previously mentioned. Many of the herbs that are widely used in the Peruvian Highlands
actually come from the Peruvian Amazon, due in large part to the astounding biodiversity of this
ecozone. In fact coca, like the many herbs in ayahuasca, grows in the amazon, not in the
Highlands. Some recent theories on the function that the city of Machu Picchu played in the Inca
empire suggest that it was a regional administration center that oversaw the production of coca
for Cusco. Coca can grow at Machu Picchu but many Incan ruins are at too high an elevation to
allow for its cultivation. The exchange of herbal remedies between these two distinct yet
adjacent regions has been taking place since before the time of the Inca.
I went back and forth about including ayahuasca as a focus for the discussion of herbs in
this paper. I was fearful that including a hallucinogenic remedy might serve to undermine my
ultimate goal of demonstrating the legitimacy of Peruvian medicinal herbs as therapeutic agents.
From the perspective of western biomedicine it is hard to understand how the use of a
hallucinogenic substance could be healing. The American model of health, which lacks the
notion of spiritual health, provides no framework through which the therapeutic function of
ayahuasca can be understood. Additionally, practitioners of western biomedicine have long
failed to recognize what some call the “mind-body-spirit connection.” Some will no doubt read
the following sub-section and leave with the perception that ayahuasca is a terrifying class one
substance; more poison than medicine. The federal government of the U.S. has in fact prohibited
the use of ayahuasca however it has not prohibited the trade of its various herbal components. I
will not blame readers for having this perception that ayahuasca is a drug. In a country like the
United States that is a collection of individuals, it is hard to think of the use of hallucinogenic
agents as anything other than self-indulgent. This is particularly true because the use of such
compounds was popularized by a US counterculture movement founded on personal freedom,
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but it remains true now that the millennial generation, known for needing instant gratification, is
coming of age.
I chose to include ayahuasca in this study not because it is “trippy” but because it has
become too prominent in Peruvian culture to be ignored. I cannot make clear enough the
distinctions between the use of hallucinogens in the U.S. counterculture movement and their use
in the context of Peruvian spiritual healing. They are by no means the same thing! First and
foremost, because ayahuasca heals in the context of spiritual health ayahuasca is only a medicine
for those who recognize spirituality as an aspect of health. For those who do not ayahuasca is a
drug. According to Julio, the consumption of these herbs is only curative when the person
consuming them believes that they will be. This sounded quite similar to the notion of “set and
setting” that was widely studied in the U.S. during the 1960s.
It is not entirely accurate to call ayahuasca an herb, it is an herbal remedy; a combination
of many herbs that are boiled together resulting in unique therapeutic effects that do not take
place in the absence of the other herbs in the solution. Ayahuasca in some cases contains more
than 30 herbs although it regularly contains around 25. Two herbs, a vine and the leaves of a
shrub are fundamentally responsible for the hallucinogenic properties of ayahuasca while the
other herbs serve to modify the hallucinogenic experience. The brew is generally prepared by an
ayahuasquero or a shaman that specifically practices the use of ayahuasca.
The use of ayahuasca is universally seen as a significant act among Peruvian
Highlanders. Ayahuasca is never used socially or lightly and it is only used with the distinct
purpose of spiritual healing. In fact, the use of ayahuasca by Peruvians always takes place in a
ceremonial setting. In preparation for an ayahuasca ceremony the participant will cease the use
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of all substances (with the exception of coca) for a month prior to the ceremony. This ensures the
efficacy of the ayahuasca and the clarity of the hallucinogenic journey.
Participants in the ceremony are dosed by the ayahuasquero, and the ayahuasca generally
causes the participants to purge the contents of their stomachs repeatedly in some cases for
hours. It takes perhaps an hour for the hallucinogenic state to set in. At around this time the
ayahuasquero will often give more ayahuasca to those who he believes will need more to induce
the proper experience. The participants are instructed to complete certain tasks during the
hallucinations. Visions of various animals, plants and death are all commonly reported. When
participants see animals, they may be instructed to send them to particular locations in the body,
as a way restoring internal order. The visions are believed to provide an alternate venue for
dealing with one’s real life problems.

Sangre De Grado:
It would be inaccurate to contend that Sangre De Grado is as culturally important as the
other herbs discussed in this section. Including Sangre De Grado is essential due to the
popularity of its use. I have included it as thematic example for the many herbs used in Peruvian
herbal healing that are heralded as cure-alls. By cure-alls I mean herbs that are used to treat a
wide variety of severe health issues; the curative claims of herbs in this category are often so
sensational that it initially strikes one as impossible that they could actually have all of these
functions. I distinctly remember chuckling to myself when I first examined the uses on the back
of a bottle of SdG. It frankly seemed very improbable to me that any one natural herbal product
would be capable curing cancer, gastric ulcers, and flesh wounds. Because the therapeutic claims
of SdG were so grandiose I reasoned that, should these claims be scientifically defensible, this

82

A Culture of Health - Rimby
would be a key piece of evidence in support of the therapeutic efficacy of Peruvian Herbal
Remedies in general. In other words, if SdG is the miracle herb it claims to be, it validates the
curative properties of other herbs. It is for this reason that I have chosen to include SdG as the
fourth herb of focus for this study.

The Medicinal Use of Totora Amongst the Uros:
While is used exclusively by the Uros people that live on the floating islands in Puno Bay
on Lake Titicaca, the fact that totora’s medicinal uses have not been discussed at length in other
works warrants their mention here. Again, totora is the reed out of which the Uros islands are
constructed, they are edible and they are used to build shelters on these floating islands. These
uses of totora are widely known. But, the Uros do not only use totora as a food, and for
construction, they also use two parts of the plant as medicine. The flower of totora is gathered
and used to prepare a tea that is used to treat indigestion and stomach pain. This tea is drank only
in the event of stomach discomfort, and it is not used prophylactically. The second medicinal use
of the totora plant is in the treatment of fever. When used in this manner, a reed is yanked from
the lake and the lowest portion of the stalk is stripped of its peel. The peel is removed in one
producing a film of plant matter that is approximately 1 mm thick. This film is then placed on the
forehead of a person suffering from fever, to reduce their temperature.

Herbs for Women on Amantaní:
On Amantaní women have found fascinating uses for a variety of herbs that are used in
the context of sexual health and pregnancy. Celery is used medicinally to prevent pregnancy. The
women of Amantaní boil celery stalk in water and then drink the broth as a method of birth
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control. In the event of unwanted pregnancy there are a number of herbs that are occasionally
used to abort a pregnancy. Women who abort pregnancies are not necessarily looked down upon
by their community, but aborting a child is expected to be a private matter. In many cases this
means that a woman will not even tell her husband. Ruda and hierba muerta are the most
frequently used abortifacients on Amantaní, but some women will also use heirba santa maria.
A pregnancy must be aborted within the first month or a women is expected to have the child.
Rosemary is used to treat postpartum depression in women who have recently had children. In
other parts of the Highlands rosemary has other uses. On Amantaní it is only consumed as a tea
while in other locations it is also eaten when used to season a cooked meal.
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Chemical Therapeutic Agents and Physiological Function of Culturally
Important Peruvian Medicinal Herbs:
Introduction:
The previous section of this paper explored the widespread use of herbs as medicinal
remedies in both urban and rural settings in the Peruvian Highlands. We have seen that herbs are
used for a variety of reasons and they are used in many different ways, but they are used nearly
universally as a first response to countless ailments. The use of herbs is millennia old and goes
back countless generations. Unlike in Western society where a handful of specialists hold a vast
majority of the knowledge about the treatment of disease, in Peru seemingly every family has a
resident expert able to diagnose and treat illnesses using only those things which are growing in
their gardens. Considering how widely herbs are used in the Peruvian Andes, I wanted to see
what biological and chemical research has been done to assess the physiological impact of the
consumption of various culturally important herbs. Do these herbs, that have been used as
medicine for centuries, result in measurable changes in physiology that help to explain why they
are used as treatments?
As there are hundreds of herbs that are used medicinally in the Peruvian Highlands, it
would not have been possible to review the medical research on each. For this reason, I have
chosen to discuss four of the most culturally important Peruvian medicinal herbs and to use each
as a demonstrative example for other similar herbs. Given the universal cultural importance of
coca in the Andes it must be included in any discussion of medicinal herb use. Muña has been
included because it stands out as one of the most commonly and universally used medicinal
herbs in the region. I am including Ayahuasca because while it is not commonly used, it serves a
crucial role in propagating information about Peruvian herb use to an international audience. For
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centuries this powerful hallucinogen has been used in ritual healing ceremonies, but now its use
is becoming popular among tourists and nearly every other storefront in the Cusco city center
offers ayahuasca rituals. The final herb reviewed here is Sangre de Grado, which is a red sap
from an Amazonian tree. I have included it because it is heralded as a cure-all. While its use did
not seem particularly common, it was available at nearly every marketplace and labels claim that
it is capable of treating illnesses ranging from wounds on the skin to cancer. I became interested
in its medicinal properties primarily because of how sensational it curative claims were. What
follows is a brief literature review of the medicinal properties of each of these four herbs.

Coca:
As noted in previous sections, Erythroxylem coca is by far the most culturally important
medicinal herb used in the Peruvian Highlands. Dental evidence suggests that coca leaves have
been chewed in areas near the high Peruvian Andes for perhaps 3,000 years 52. Coca chewing is
an integral part of Andean culture and in the words of Catherine Allen, who spent more than a
decade researching Peruvian coca use, “Hallpay (chewing coca) carries a way of life with it. To
do hallpay properly is to be a Runa a ‘real person.’ To chew coca leaves is to affirm the attitudes
and values – the habits of mind and body - that are characteristic of indigenous Andean culture,”
53

. But the act of chewing coca is not just cultural, and as Luis, a participant in Allen’s work, put

it “we do this for our well-being,” 54. It is the goal of this section to briefly review what research
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has been done to assess the chemical, biological, and physiological impact of coca consumption
on the human body.
Runakuna (the indigenous people of the Peruvian altiplano) chew coca leaves after
breakfast, sometime during midd-morning, after lunch, in midafternoon, and after dinner and
their use of coca often precedes physical labor 55. Coca is said to create a disposition that is
appropriate for labor, I wanted to better understand what might be causing this “disposition”
physiologically speaking. One study published in 2010 found that chewing coca leaves is of
benefit during prolonged periods of exercise, which could in part explain its centuries of
empirical use 56. In this study, 10 healthy adult males from Cajamarca, Peru were subjected to a
standard exercise routine and oxygen saturation, blood pressure, pulse, ECG, and VO2 were
recorded before and after exercise. Each participant was given 8 g of coca which they each
chewed throughout the duration of the experiment. Results were compared to a control group of
4 adult males from the same region who performed the same exercise routine but without the use
of coca. Blood samples were collected from both the control and coca+ groups, and pyruvate,
glucose, lactate, glycerol and glutamate levels were estimated. While results showed no
significant differences between the two groups, based on standard methods of exercise response
assessment (oxygen saturation, blood pressure, pulse, ECG, and VO2), coca chewing did result
in biochemical changes that could enhance performance. These biochemical changes included an
accumulation of glucose and pyruvate in the bloodstream. The authors concluded that chewing
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only 8 g of coca was physiologically beneficial, at a biochemical level, during prolonged
exercise due to its alteration of metabolic pathways57.
While coca is still used by the Runakuna that live in rural communities around the
Peruvian Altiplano, many of those who live in Cusco chew coca only infrequently, however they
do often consume coca as a tea. Previous research has been done to analyze the chemical
constituency of coca tea from both Peruvian and Bolivian sources. 1.09 g of coca leaf material
were contained in the average Peruvian coca tea bag 58. The alkaloids shown to be present in
coca tea are cocaine, benzoylecgonine, ecgonine methyl ester, and trans-cinnamoylcocaine 59.
Preparation of coca tea in 180 mL of 94ºC H2O resulted in the extraction of 81% of the total
cocaine from the tea bag and the dilution, on average, of 4.14 mg of cocaine into the tea 60.
Additionally, 0.50 mg of benzoylecgonine and 1.15 mg ecgonine methyl ester were also
demonstrated to be present in the tea 61. The amount of cocaine present in the tea also increased
as the amount of time that the tea was allowed to steep for increased 62. Thus, when coca leaves
are consumed cocaine is the primary alkaloid to which one’s system is exposed.
While it is vital to differentiate coca chewing and the consumption of coca tea from the
use of concentrated cocaine, given that cocaine is the principal chemical consumed by those who
use any form of coca, I wanted to understand cocaine’s physiological function. Cocaine has been
the subject of extensive study and the mechanisms by which cocaine alters gene expression are at
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least partially understood. The central dogma of cellular biology is DNA → RNA → Protein,
these are the steps by which our cellular machinery uses our genes to synthesize the structural
components that we are constructed of. Collectively these steps, called transcription and
translation respectively, are referred to as gene expression. While all cells in one human system
have the same exact genetic information, due to differences in gene expression cells undergo
differentiation, forming unique cell types and tissues that are very different from one another.
The differentiation of cells into various tissues is orchestrated by the endocrine system which
spreads chemicals throughout the body via the bloodstream. These chemicals called hormones
bond with receptor proteins on the surface of cells instructing target cells to change their gene
expression in specific ways. These changes in gene expression result in functional changes. This
entire process of intercellular communication is known as cell signaling.
The interactions between these hormones and their receptor proteins is one of the
fundamental topics of study in biochemistry. Some drugs like cocaine interact with plasma
membrane proteins to cause intracellular changes that are similar to those caused by our naturally
occurring hormones. It is these changes in gene expression at the biochemical level that result in
the therapeutic effects experienced by users of cocaine. The acute administration of cocaine is
able to activate the ERK protein, a member of the Ras/Raf kinase cascade that is responsible for
the controlling the expression of a variety of neuronal genes 63. The activation of ERK was found
to be linked to D1 receptors 64. This study also found that inhibition of the ERK pathway resulted
in the impairment of rewarding properties induced by acute cocaine administration 65. Thus,
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cocaine’s ability to activate the ERK intracellular signaling cascade is at least in part responsible
for the psychoactive effects that are induced by cocaine consumption.
Due to the high prevalence of addiction amongst cocaine users and the complete lack of
treatment options for cocaine dependency, there is a need for the development of therapies that
can be used in the event of cocaine overdose and to treat cocaine addiction. Since it has been
established that Ras-ERK signaling in the spiny neurons of the striatum of the brain result in
cocaine associated responses, the Ras-ERK pathway has been a target for the development
peptides able to inhibit physiological responses to the drug 66. Due to its importance in the
development of some cancers, the Ras-ERK pathway has been the subject of extensive research
and it is well understood. Recently it was demonstrated that three small peptides, one of which
has already been tested in a phase II clinical trial, are able to inhibit the activation of ERK, in
mice, when administered prior to cocaine consumption, resulting in the loss of cocaine related
neurological responses 67. PD325901, the selective MEK1/2 inhibitor that was recently tested in
phase II clinical trials did show some adverse effects although the authors of this paper
postulated that this may have been due to the prolonged use of drug and that one-time use may
not have the same negative effects 68. Regardless, these results are promising as they suggest that
there may soon be options available for the treatment of cocaine dependency.
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In the dominant mechanism by which humans metabolize cocaine, butyrylcholinesterase
hydrolyzes cocaine at the benzoyl ester group forming biologically inactive metabolites 69.
However, BChE has relatively low catalytic activity against naturally occurring (-)-cocaine,
compared to its activity against (+)-cocaine, which is biologically inactive 70. The result is that
cocaine has a long half-life in blood plasma of around 45-90 minutes giving it long enough to
result in effects on the CNS 71.
Chewing coca, or drinking coca tea will result in the ingestion of considerable amounts of
cocaine. However, at these low concentrations this has been demonstrated to be of benefit during
prolonged exercise, and at these low levels one does not experience the same psychoactive
effects as does a person who consumes concentrated cocaine. While it is clear that the eyes of
Peruvians consumption of coca leaves is more cultural and spiritual, than it is physical in its
healing, one cannot ignore the physiological benefits of coca in understanding its daily use in the
high Andes.

Muña:
Muña (Minthostachys mollis) is perhaps the most universally, and frequently used herb
that I encountered in the Peruvian highlands. While muña can be purchased as an essential oil,
typically it is consumed as a tea either made from teabags containing dried leaves, or using a
fresh sprig. Every person that I asked said that muña is good for the stomach and for digestion,
even children seem to know that this is a use for muña. While many herbs are used in response to
specific health issues, muña tea is likely to be served many times a day, often with breakfast or
69
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after dinner. This gave me the impression that the tea might be used so frequently simply
because it tastes pleasant, and not due to its medicinal properties. However its use was generally
rationalized as medicinal and its frequent use combined with the claims of its efficacy warranted
further exploration of its medicinal properties.
It was surprising to see that little research has been done on the medicinal properties of
muña, given how widely Minthostachys mollis grows in South America. In 2009, the essential
oil of Minthostachys mollis was analyzed using GCMS, demonstrating that the two major
components of the oil are pulegone (55.2%) and trans-menthone (31.5%) 72. The same study
found that this essential oil inhibits both Gram-negative and Gram-positive bacteria, especially
Salmonella typhi and Bacillus subtilis 73. Salmonella typhi infects only humans and is the cause
of Typhoid fever 74. Many patients suffer from constipation, fever, headache, insomnia, and
additional abdominal symptoms 75. The Bacillus subtilis bacterium is a soil organism which
ensures its long-term survival through endospore formation 76. It has also been demonstrated that
the mammalian ingestion of these endospores can result in the development and growth of
Bacillus subtilis bacterium in the gastrointestinal tract 77.
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Given that the essential oil derived from muña does have antibiotic effects in both
Salmonella typhi and Bacillus subtilis, both of which can cause infections in the gastrointestinal
system, more research needs to be done to explore the medicinal properties of muña. Because
muña is generally consumed as a tea, research is needed on the chemical constituency of muña
tea. Likewise, the antibiotic effects of muña tea need to be explored further. Still, the fact that
muña essential oil proved to be an effective antibiotic against some potential gastrointestinal
infections, the Peruvian claim that muña is “good for digestion” seems plausible. In vivo studies
are needed to assess muña’s efficacy as an antibiotic.

Ayahuasca:
The landscape of Peru is naturally stratified into three distinct regions, the coast, the
highlands and the jungle. Clearly the focus of this paper is the southern Peruvian Highlands,
however due to the proximity of the amazon jungle there is significant access in the Highlands to
herbs that originated in the amazon jungle. In fact, coca grows in the jungle and ayahuasca too is
an herbal brew from the jungle that has been used by Amazonian tribesmen for centuries. It is
used by the Matsigenka people that I previously mentioned, who live in Manu National Park near
Cusco for example. Today, however ayahuasca is an ever prevalent part of daily life in the
Peruvian Highlands, not because you constantly encounter people using it, but because everyone
everywhere seems to be advertising it. The appeal of this hallucinogenic brew is significant
specifically among young western travelers. In this section I will discuss the chemical
composition of ayahuasca, and I will describe what is known about its physiological function and
psychoactivity at the biochemical level.
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Compared to the other herbs discussed in this study the therapeutic function of ayahuasca
is incredibly complex. Science is still beginning to understand the functionality of psychoactive
drugs and our understanding to date is still quite incomplete. This however is not due to a lack of
effort on the part of scientists. Hallucinogenic drugs have been the topic of extensive study for
more than 50 years, sparked in part by the popularity of “tripping” during the United States
counterculture movement of the 1960s. What is true about all hallucinogenic drugs is that they
directly target the human nervous system in order to impact their physiological effects, and thus
a basic understanding of the function of the nervous system is necessary to understand the
function of ayahuasca.
The nervous system is comprised of the central nervous system and the peripheral
nervous system, the former consisting of the brain and the spinal cord and the latter referring the
astoundingly complex set of nerves that carry signals throughout the body to specific target cells.
The nervous system is divided into two functional sections the voluntary nervous system
(somatic) and the involuntary nervous system (autonomic). The involuntary parts of the nervous
system tend to be of most interest in discussion of chemical therapies. The involuntary nervous
system is itself divided into two groups the sympathetic and parasympathetic systems. The
sympathetic nervous system is the group that responds to a sudden threat or fright. Generally, the
sympathetic system functions to heighten the senses and to increase heart rate resulting in
reduced response times to various stimuli. The parasympathetic system in contrast kicks in after
a large heavy meal to ensure the efficient processing of nutrients.
When we refer to the nervous system we are really referring to a series of cells that are
able to communicate with one another, thus propagating signals around the body using small
chemicals called neurotransmitters. Communication between two cells of the nervous system
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takes place at an intercellular junction called a synapse. Nervous system cells called neurons are
able transfer electrical signals vast distances in remarkably short amounts of time. In this process
a series of cell-membrane proteins respond to changes in the electronegativity gradient across the
cell membrane causing a propagation of this electrical signal from one end of the cell to the
other. Once the electrical signal reaches the synapse, it triggers the release of a neurotransmitter
into the intercellular space between the two neurons. This neurotransmitter is a small chemical
message that can be received in a variety of different ways by the second neuron.
The neurotransmitter may cross the intracellular space in a vesicle that will then fuse with
the cell membrane of the second neuron thus directly transferring the neurotransmitter from the
intercellular space of neuron one into the intercellular space of neuron two. Alternatively, the
neurotransmitter might be released directly into the intracellular space to subsequently interact
with a receptor protein on the surface of the neuron two. Neurotransmitter binding to receptors
can lead to intracellular changes in a variety of ways. Channel proteins for example might
selectively allow for the passage of the neurotransmitter from intracellular to intercellular space.
Conversely, some neurotransmitters will impact cellular changes through their activation of
internal cellular signaling cascades that are initiated once the neurotransmitter binds to the
receptor on the extracellular side of neuron 2. The nervous system controls all other organ
systems and the release of a single neurotransmitter often results in a cascade of cellular effects.
For example, serotonin alone, depending on what receptors it binds to, can change human
function with regards to sleep, mood, personality, sex and cravings 78. The big-picture
functionality of most neurotransmitters is not yet well understood. Much of what we do know
about neurotransmitters has been the result of cancer research which is slowly beginning to
78
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elucidate the various cellular signaling pathways that are involved in controlling the human
system. Maps of the cellular signaling cascades make the complexity of these pathways ever
apparent, and they are only made more complex by the fact that many of these pathways can
interact laterally with one another to cause unique cellular effects. For the purposes of this paper
it is only necessary to understand the basic functionality of a synapse and the general role of
neurotransmitters in cellular signaling.
With that we will return to our discussion of ayahuasca, a tea brewed by indigenous
Amazonian tribes that includes the plants Psychotria viridis and Banisteriopsis caapi 79.
Psychotria viridis leaf and bark from Banisteriopsis caapi, which is a vine, are boiled together
with a combination of other herbs that varies based on the brew’s provenance 80. Ayahuasca tea
contains a combination of the psychedelic indole N,N-dimethyltryptamine (DMT) from P.
viridis, and β-carboline (harmala) alkaloids with monoamine-oxidase inhibiting properties from
B. caapi 81. While these two plants are fundamentally responsible for the psychoactivity of
ayahuasca, the addition of other plants (by some accounts numbering as many as 30) modifies
the psychoactive experience albeit in ways that are not well understood 82.
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Banisteriopsis caapi contributes three alkaloids to ayahuasca that are critical for its
psychoactivity 83. These three chemicals are harmine, harmaline, and tetrahydroharmine and their
structures can be found in that order below 84.

harmine

harmaline

tetrahydroharmine

These alkaloids are psychoactive themselves although not at the concentrations at which they are
present in ayahuasca. Interestingly they serve a different although equally critical chemical
function; they prevent the destruction of a different psychoactive compound from P. viridis
MAO (monoamine oxidaze) functions to oxidize molecules containing amine functional
groups. The other psychoactive compound in P. viridis is also an amine thus it would be
degraded by MAO if the digestive activity of MAO were not inhibited by the alkaloids from B.
caapi. Thus, the alkaloids in the harmine family prevent the breakdown of dimethyltryptamine
(DMT) which is ultimately responsible for the psychoactivity of ayahuasca. DMT would be
degraded by MAO prior to being absorbed by the wall of the stomach and carried to the CNS via
the bloodstream in the absence of harmine family alkaloids and thus both plants are necessary for
the psychoactivity of ayahuasca. Given that DMT is the primary chemical responsible for the
psychoactivity of ayahuasca, our discussion will now turn its focus to understanding the
physiological function of DMT 85.
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Serotonin is a crucial neurotransmitter and DMT is structurally related to serotonin as can
be seen by looking at their structures below.

Serotonin

DMT

Much of what we know about the physiological function of serotonin is the result of studies done
on naturally occurring hallucinogenic compounds. One of the central concepts in all of
biochemistry is the structure equates function. If we can understand the structure of a compound
are likely to gain insights about how it interacts with other chemicals and with proteins that are
present in our cells. In the case of hallucinogens, most of what is known has been theorized
through structure-activity relationships (SAR). That is, scientists have taken various compounds
with similar psychoactive properties and compared their structures to find structural
characteristics common to these chemicals that cause these effects. Essentially SAR attempts to
explain which physical characteristics of a particular compound are responsible for a specific
psychoactive result 86.
It has been discovered that LSD and DMT are both able to bond to the serotonin receptor
protein (type 2A and 1A) with similar affinities. The binding of these substrates to these
serotonin receptors is different in nature than the binding of serotonin to these receptors and it is
believed that the hallucinogenic nature of these substances is a result of this altered configuration
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in the active site of the serotonin receptor 2A. Little is yet known about the difference in
intracellular signaling that result from the binding of these various compounds. More researcher
needs to be done to fully elucidate the biochemical and physiological functions of all
hallucinogenic substances including DMT in ayahuasca 87.

Sangre De Grado:

The Effect of Sangre De Grado on B Lymphocyte Myeloma Proliferation
Introduction:
Many patients with cancer, particularly those that do not have the economic means
necessary to pay for costly cancer treatments, like Peruvian Campesinos, use treatments from
complementary and alternative medicine (CAM) in an effort to improve their health outcomes.
Some studies have even suggested that the use of CAM treatments is increasing in the developed
world among those that can afford conventional treatment. For example, a Canadian study found
that between 1998 and 2005, the percentage of Canadian women diagnosed with breast cancer
that were supplementing their conventional cancer treatments with CAM treatments increased
from 66.7% to 81.9% during that 7 year period 88. One herb commonly used as a cancer
treatment in the Peruvian Highlands, particularly for the treatment of gastrointestinal cancers, is
Sangre De Grado. When needed, Peruvians administer this sap by diluting a few drops in a glass
of water and then drinking the solution. Sangre De Grado (Croton lichleri) has been used
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empirically for centuries in the Peruvian Amazon and in the nearby highlands to treat gastric
ulcers, gastritis, diarrhea, and skin lesions 89.
There has been recent evidence to support the notion that Sangre De Grado (SdG) is an
effective anticancer agent 90. The ethnomedicinal tree sap has been shown to inhibit cell
proliferation in the K562 human erythroleukemia cell line, in vitro, at low concentration (1, 2, 4,
8 µg/mL) 91. More recently, low concentration SdG has been shown to reduce cell proliferation
in the SK23 melanoma cell line and to reduce cell proliferation of colon cancer with the HT-29
and LoVo cell lines but only at concentrations greater than 10 µg/mL 92. Additionally, SdG has
been shown to reduce cell proliferation by inducing apoptosis in both the HeLa (cervical cancer)
and SKOV3 (ovarian cancer) cell lines 93. SdG is a red tree sap that is obtained by making slices
in the bark of a Croton licheri tree 94. While the potential for the use of SdG as a treatment for
some types of cancer has been demonstrated, more research is needed to assess the potential
benefits of the using SdG in the treatment of other cancer types.
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In this study, RPMI 8226 (ATCC® CCL-155TM) cells were used as a model system for
the assessment of SdG’s impact on cell viability. The RPMI 8226 (ATCC® CCL-155TM) cell
line is a B lymphocyte plasmacytoma/multiple melanoma cancer. Lymphocytes are critical
immune system cells that give rise to both T cells and B cells, each with their own
immunological effects. Both T and B lymphocytes are involved in adaptive immune responses
and they function to protect our bodies from foreign invasion. However, the release of antibodies
is a unique function of B lymphocytes. Mutation of B lymphocytes, leading to cell growth and
proliferation, results in the likely formation of cancer in the bone or other tissues 95. For patients
afflicted with multiple myeloma, the American Cancer Society lists chemotherapy,
biophosphonates, radiation, surgery, stem cell transplants, and plasmapheresis among the
treatment options, while noting that beginning treatment early does not seem to increase the
lifespan of impacted patients 96. In short, multiple myeloma is a very serious condition with a
marginal prognosis for most patients.
There is, therefore, a need for the identification and development of new cancer therapies
that can improve the outcomes of patients suffering from multiple myeloma. Additionally, more
research is needed on the therapeutic efficacy of SdG in more varied types of cancer and thus
this paper aims to examine the impact of SdG on proliferation of the RPMI 8226 (ATCC® CCL155TM) cell line. As previous research has demonstrated the ability of SdG to induce apoptosis
in other cancer cell lines, the assumption was that SdG would result in the induction of apoptosis
in multiple myeloma cells.
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Materials and Methods:
Cell line and Culture Information:
RPMI 8226 (ATCC® CLL-155TM), human B lymphocyte plasmacytoma/myeloma cells
were purchased from ATCC (American Type Culture Collection). Subcultures of RPMI 8226
(ATCC® CLL-155TM) were maintained at a density between 5 x 105 and 2 x 106 viable
cells/mL, at a volume of 10 mL in RPMI-1640 Medium / 10% FBS (fetal bovine serum)
containing 1% penicillin / streptomycin. The antibiotics were added to the culture medium to
prevent microbial contamination of subcultures. The cell medium was replaced every two to
three days. During replacement of the cell medium, first the cell medium was used to wash the
bottom of the T-25 flask 3-4 times and then cells were collected and transferred to a 50 mL
conical tube. The bottom of the T-25 flask was washed again, 3-4 times with 5 mL of DPBS and
the DPBS was then transferred to the 50 mL conical tube containing the subculture. Cells were
then centrifuged at 600 rpm for 7 minutes and the medium was removed leaving the pellet intact.
The cell pellet was then resuspended in 5 mL of fresh medium and a cell count was
performed, using trypan blue, to determine the concentration of cells in suspension. The cell
count was performed by combining 40 µL of cells in suspension with 40 µL of 0.4% trypan blue
and a hemocytometer was used to visually count the number of viable cells/mL. Using the
equation (5 x 〖10〗^6)/(cells/mL)=mL we calculated the volume of cells needed to resuspend
at a concentration of 5 x 105 cells/mL, in a volume of 10 mL medium, in a new T-25 flask. Cells
were kept incubated at 37ºC with 5% CO2.

Preparation of reagents:
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Raw Sangre de Grado was purchased from Rainforest NP Inc. (P.O. Box 771686 Miami
Fl 33177). The SdG sap was vacuum filtered at 20 µm using Whatman paper no. 4 papers. Is I
did not have access to a freeze dryer, the filtrate was vacuum filtered to dry. The SdG was
diluted in ddH2O to a 1% solution and stored at 4ºC 97.

Trypan Blue Exclusion Assay:
To assess the effect of Sangre De Grado on the RPMI 8226 (ATCC® CCL-155TM) B
lymphocyte melynoma cell line, a trypan blue exclusion assay was performed. In preparation for
setting up the experiment, I collected the cell culture using the method described in the “Cell line
and Culture Information” section of this paper. Cells were re-suspended in 6 mL of fresh
medium and a trypan blue cell count was performed to determine cells/mL according to the
method previously described. To determine how many µL of cells would need to be added to
each well of a 6 well plate, I used the equation (5 x 〖10〗^5)/(cells/mL)=mL and divided by
1000. Cells and medium were added to each well and medium was added to bring the volume in
each well to 1800 µL. Each well was treated with an increasing concentration of Sangre De
Grado diluted in ddH2O. Well 1 served as the control, to which 200 µL of H2O were added. All
other wells (2-6) were also treated with 200 µL of SdG, of concentrations 10 µg/mL, 50 µg/mL,
100 µg/mL, 500 µg/mL, and 1000 µg/mL respectively. You will note that the final volume in
each well was 2 mL. Once prepared, the plate was incubated at 37ºC 5% CO2 for 48 hours.
After the incubation period, cells from each well were collected and individually
transferred to their own 15 mL conical tube, labeled with the corresponding SdG test
concentrations. 1 mL of DPBS was added to each well and allowed to sit for 2-3 minutes before
97
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it was used to wash the well, after which it was collected and combined with its corresponding
15 mL conical tube. 50 µL of each sample were transferred to individual microfuge tubes, and 50
µL of trypan blue was added to each of these tubes. Then, a hemocytometer was used to count
both viable cells (which appear clear or slightly yellow), and dead cells (those that appear dark
and blueish) and the numbers of each were recorded. After these cell counts were completed all
cells from the trial were discarded.
Total cells, at each concentration, were calculated using the equation: viable cells + dead
cells = Total cells. I then used the equation (Viable Cells)/(Total cells) (100)=% viability to
calculate percent viability, which is the percentage of cells that survived after a 48 hour treatment
with SdG. This experiment was duplicated in three independent trials and the data expressed
graphically in this study is the result of the average % viabilities from each trial concentration.

CellTiter 96 Aqueous Non-Radioactive Cell Proliferation Assay (MTS Assay):
To further assess the impact of SdG on cell viability, an MTS assay was performed.
Again, in setting up this experiment, cells were collected using the method described in the “Cell
line and Culture Information” section. After the old medium was removed, cells were
resuspended in 5 mL of fresh medium and a trypan blue cell count was done to determine the
concentration of viable cells/mL. As 5,000 cells were needed in each test well of the 96 well
plate, the volume of cells to be added was calculated using the equation
5,000/(cells/mL)=mL→mL/1000=µL. I then prepared SdG test concentrations of 10 µg/mL, 20
µg/mL, 50 µg/mL, 100 µg/mL, 200 µg/mL, 500 µg/mL, 1000 µg/mL, 5000 µg/mL, and 10000
µg/mL diluted in medium. I ran triplicates at each test concentration, in addition to blank and
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control triplicates which contained medium and cells with medium respectively. At the start of
each trial, two identical plates were prepared.
One plate was incubated for 48 hours, while the other was incubated for 72 hours, each at
37ºC 5% CO2. After the incubation period, 20 µL of MTS/PMS solution were added to each test
well and the plate was returned to 37ºC 5% CO2 incubation. Following the second incubation
period, we read the absorbance in each well at 490 nm. Cell viability is directly proportional to
the absorbance.

Data Analysis:
Three independent experiments were conducted at each test condition. Raw data was
entered into Microsoft Excell which was used to determine the average and standard deviation
for at each test concentration. The same software was used to assess whether or not the changes
in cell viability where statistically significant.

Results:
As it is the goal of this study to determine what impact Sangre De Grado might have on
cancer cell proliferation in the RPMI 8226 (ATCC® CCL-155TM) B Lymphocyte melanoma
cell line, I performed trypan blue exclusion assays for cell viability. A statistically significant
change in cell viability upon treatment with any agent is significant as it suggests that the agent
of interest can change the rate at which the cells undergo apoptosis. To calculate percent cell
viability, I divided the number of viable cells by the total number of cells, and then multiplied
the resulting value by 100. Once percent viability had been calculated for each treatment group, I
averaged the percent viability values from the three independent trials conducted. The compiled
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data is represented graphically in the graph labeled “Trypan Blue Exclusion Assay.” The bar
labeled “Control” represents percent cell viability for cells treated with ddH2O only, for which
average cell viability was 44.72% ± 5.68%. The second bar, labeled “10 µg/mL” was treated
with 10 µg/mL SdG, diluted in ddH2O, which resulted in a percent cell viability of 59.98% ±
5.80%. Represented by the third bar, treatment with 50 µg/mL SdG resulted in a 41.15% ±
9.08% percent cell viability. Treatment with 100 µg/mL SdG, seen in the fourth bar, resulted in a
percent cell viability of 54.51% ± 2.07%. The fifth bar shows percent cell viability for cells
treated with 500 µg/mL SdG, which was 48.37% ± 41.89% - the error margin is quite large
because one trial resulted in 0% cell viability. One will note that SdG did not result in a
statistically significant change in percent cell viability at any of the preceding treatment levels. In
the final bar we see data for cells that were treated with 1000 µg/mL SdG which resulted in a
0.64% ± 1.11% cell viability which is statistically significant when it is compared to the control
group.
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As an additional assessment of percent cell viability I conducted a series of MTS assays,
in which MTS reagent is allowed to incubate with test samples, resulting in a color change that
can be read for absorbance. In this assay, absorbance is directly proportional to the percentage of
viable cells. Again, RPMI 8226 (ATCC® CCL-155TM) B Lymphocyte melanoma cells were
treated with SdG of varying concentrations, and data for each treatment group, represented as
individual bars on the graph, is labeled with the appropriate SdG treatment concentration. Cells
in the control group were treated with ddH2O only, which resulted in an absorbance of 0.40 ±
0.49. Treatment with 10 µg/mL SdG produced an absorbance of 0.16 ± 0.06. When treated with
20 µg/mL SdG absorbance was 0.20 ± 0.12. In bar four which represents data for cells treated
with 50 µg/mL average absorbance was 0.13 ± 0.1. A treatment of 100 µg/mL SdG resulted in an
absorbance of 0.11 ± 0.10. After the 48 incubation period, 200 µg/mL SdG treatment produced a
0.35 ± 0.07 absorbance. 500 µg/mL SdG treatment resulted in an average absorbance of 0.23 ±
0.08 and 1000 µg/mL SdG treatment resulted in an average absorbance of 0.28 ± 0.15. Treatment
with 5000 µg/mL SdG produced an average absorbance of 0.38 ± 0.18. Finally, treatment with
10000 µg/mL SdG resulted in absorbance of 0.41 ± 0.15. No treatment conditions resulted in
data that proved to be statistically significant when compared to the control group. However,
there is a visible trend in the data such that treatment with SdG may appear to reduce absorbance
somewhat at low concentration levels and then have little effect on absorbance at high
concentration levels.
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I also ran a second set of MTS assays with identical treatment groups, however cells were
allowed to incubate for 72 hours (as opposed to 48) to see what effect the duration of treatment
might have on cell viability at various SdG concentrations. By comparing the results of the 48
and 72 hour treatments it may be possible to assess whether percent viability is dependent on the
duration of treatment. Averaged data from three independent trials is represented graphically in
the graph labeled “MTS Assay (72 Hours).” As before the control group was treated with only
ddH2O and resulted in an absorbance of 0.94 ± 0.94. Data from each SdG treatment group is
represented by its own bar labeled with the SdG concentration at which cells in that group were
treated. Cells treated with 10 µg/mL resulted in an average absorbance of 0.55 ± 0.39. Treatment
with 20 µg/mL SdG produced an absorbance of 0.42 ± 0.00. When treated with 50 µg/mL SdG
absorbance was 0.45 ± 0.08. 100 µg/mL SdG treatment resulted in an absorbance of 0.47 ± 0.24.
SdG treatment of concentration 200 µg/mL gave an absorbance of 0.39 ± 0.23. Treatment with
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500 µg/mL SdG resulted in an average absorbance of 0.16 ± 0.01. A treatment with 1000 µg/mL
SdG resulted in 0.27 ± 0.19 absorbance. When treated with 5000 µg/mL SdG absorbance for the
RPMI 8226 (ATCC® CLL-155TM) cell line is 0.37 ± 0.05. Finally, treatment with 10000
µg/mL SdG results in an absorbance of 0.53 ± 0.13. Again, compared to the control group,
treatment with SdG of any concentration did not result in a statistically significant change in
absorbance.

Discussion:
Due to the poor health outcomes experienced by patients of aggressive multiple myeloma
cancers, there is a need for new treatment options that may improve upon these outcomes.
Sangre de Grado has been used for centuries as an empirical cancer treatment and it has been the
topic of recent research which has demonstrated its ability, in vitro, to reduce cell proliferation in
cancer cell lines from various tissues. Thus, it is goal of this paper was to expand our
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understanding of SdG as a cancer treatment by assessing its effectiveness in the induction of
apoptosis in the RPMI 8226 (ATCC® CLL-155TM) multiple myeloma cell line. Based on the
previous evidence that SdG is able to induce apoptosis in a variety of cancer cell types, I
hypothesized that it might have a similarly antiproliferative effect on multiple myeloma cells.
The antiproliferative effects of SdG were assessed by comparing percent viability of SdG
treated RPMI 8226 (ATCC® CCL-155TM) cells, with cell viability of untreated control RPMI
8226 (ATCC® CCL-155TM) cells. SdG treatment concentrations ranged from 10 µg/mL to
10000 µg/mL, and percent cell viability was assessed using both trypan blue exclusion assay and
MTS assay. Data from the Trypan blue exclusion assay demonstrated that low concentration SdG
is able to induce cancer cell growth, while treatment with high concentrations of SdG ( ≥ 1000
µg/mL) reduced cell proliferation in the RPMI 8226 (ATCC® CCL-155TM) cell line, both in a
manner that is statistically significant. While no data from either MTS assay proved to be
statistically significant largely because of the margin of error in between control samples, the
trend of the data does loosely suggest that SdG treatment of any concentration may be able to
induce apoptosis of RPMI 8226 (ATCC® CCL-155TM) multiple myeloma cells. While the
results of this study cannot be considered entirely conclusive, the data suggests that SdG may be
able to reduce percent cell viability of multiple myeloma cells by inducing apoptosis.
Beginning with Figure 1, the trypan blue exclusion assay, we see that SdG treatments of
10 µg/mL and 100 µg/mL, but not 50 µg/mL, resulted in a statistically significant (p < 0.05)
increase in percent cell viability when compared to the control group. Treatment with 50 µg/mL
and 500 µg/mL SdG did not result in a statistically significant change in percent cell viability.
High concentration treatment with 1000 µg/mL SdG resulted in a statistically significant (p <
0.0005) reduction in percent cell viability. An increase in percent cell viability compared to the
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control suggests that SdG encourages the proliferation of cancer cells, while a statistically
significant reduction in percent cell viability suggests that SdG is able to induce apoptosis. In
understanding these results, it is important to note that neither SdG treatments which resulted in a
statistically significant increase in cancer cell growth (p < 0.05) would not be considered
statistically significant if the p threshold was lowered even to (p <0.01). Additionally, the fact
that 50 µg/mL SdG treatment did not also increase percent cell viability should make one
skeptical of this result. Therefore, confidence in the ability of low concentration SdG to increase
cancer cell proliferation is low when compared to the ability of high concentration SdG to reduce
percent cell viability. Overall the trypan blue exclusion assay demonstrated that 1000 µg/mL
SdG results in apoptosis of the RPMI 8226 (ATCC® CCL-155TM) cell line, while low
concentration SdG may somewhat increase cancer cell proliferation.
Figure 2 represents relative percent cell viability as determined by MTS assay of RPMI
8226 (ATCC® CCL-155TM) cells, treated with various concentrations of SdG (10 µg/mL –
10000 µg/mL), for a 48-hour incubation period. Treatment with SdG (10 µg/mL – 10000 µg/mL)
failed to result in a statistically significant change in percent cell viability. This was likely due to
the large margin of error in the percent viability of the control group. While the data did not
prove to be statistically significant, there are clear trends that are worth noting. Treatment with
10 µg/mL – 100 µg/mL SdG resulted in a 50% (or greater) reduction in average percent viability
when compared with the control sample. This suggests that even low concentrations of SdG may
be able to reduce percent cell viability, although confidence in this assertion is weak due to a
lack of statistical significance. 200 µg/mL treatment with SdG resulted in a percent cell viability
that is comparable to that of the control sample, and thus it does not fit nicely with the trend of
the data. Looking at the graph, starting with the bar labeled 500 µg/mL, we see a steady increase
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in percent cell viability in response to the increase in concentration of SdG treatment from 500
µg/mL to 10000 µg/mL, and we see that 5000 µg/mL and 10000 µg/mL SdG treatment results in
a percent viability that is very similar to that of the control group. This is a highly unusual result,
as one would suspect that an agent that results in apoptosis at low treatment concentrations
would have the same effect, or perhaps a more pronounced effect, at high treatment
concentrations. Because the MTS assay relies on changes in absorbance to determine percent cell
viability, and because SdG is a red sap that has the potential to influence absorbance, it is
possible that the agent itself is artificially increasing the absorbance results for cells treated with
a high concentration of SdG. While Figure 2 cannot be considered conclusive, it does suggest
that SdG may induce apoptosis of RPMI 8226 (ATCC® CCL-155TM) cells even at low
concentrations.
Figure 3 graphically summarizes MTS assay data for RPMI 8226 (ATCC® CCL155TM) cells treated with 10 µg/mL – 10000 µg/mL SdG, for a 72-hour incubation period.
Again, treatment with SdG of any concentration failed to result in a statistically significant
change in percent cell viability when compared to the control, and once again this may be the
result of the large margin of error within the control sample. That being said, no SdG treatment
concentration resulted in a percent cell viability that was greater than 60% that of the control
sample. Treatment with 20 µg/mL – 5000 µg/mL SdG resulted in a 50% reduction in cell
viability compared to the control sample. 500 µg/mL SdG treatment proved to be the most
effective concentration, reducing cell viability by approximately 80% when compared to the
control sample. Similar to the unusual results mentioned in the discussion of Figure 2, we see in
Figure 3 that percent cell viability seems to increase in a manner that is proportional to
concentration for RPMI 8226 (ATCC® CCL-155TM) cells treated with 1000 µg/mL – 10000
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µg/mL SdG. This supports the theory that high concentrations of SdG may artificially inflate
percent cell viability by increasing absorbance measurements, although additional research
would be needed to confirm this theory. Figure 3, the 72-hour MTS assay, should not be
considered conclusive due to its lack of statistically significant data however, it does suggest that
SdG is able to reduce percent cell viability even at low concentrations, suggesting that it can
induce apoptosis in RPMI 8226 (ATCC® CCL-155TM) cells.
Taken together this data demonstrates that SdG treatment is able to induce apoptosis in
RPMI 8226 (ATCC® CCL-155TM) cells, potentially at concentrations as low as 10 µg/mL but
certainly at concentrations of 1000 µg/mL or more. As all assays were performed by a novice
researcher, human error, specifically in the preparations of assays, likely played a more
significant role in the findings of this paper than it might in others. Still, this result is consistent
with that which has been found by other researchers in a variety of other types of cancer
including erythroleukemia, melanoma, colon, cervical and ovarian cancers. Notably, previous
phase II studies have already demonstrated that SdG is safe for human consumption (Holodniy
et. al., 1999, 3272). This evidence should encourage the continued use of Sangre de Grado as a
cancer treatment in the high Peruvian Andes, but still more research is needed to elucidate the
mechanisms by which SdG is able to induce apoptosis in various cell lines.
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A Challenge to Western Notions of Health and Medicine:
With the help of the voices of many gracious participants I have shown what it means to
be healthy in Peruvian Highlands. Health is a balance struck between spiritual and physical
health. A balance struck by a person who successfully maintains their relationship with the
sacred places and Pacha Mama. A person who does right by their God. A person whose body
allows them to produce in the harsh Andean Highlands. Health looks a little bit different in Peru
than it does in the United States. American health is fixated on the adonis appearance whereas
Peruvian health is grounded in function. I grew up with no concept of spiritual health, I cannot
feel the status of my relationship with Pacha Mama affecting my health. Clearly health is not
defined universally; health is defined culturally. Given that our fight for health is a global one,
we need to develop and employ tools that can help us navigate the inherent difficulties of
providing health services in cross-cultural contexts. This paper not only develops this tool for the
Peruvian Highlands, it also provides a series of steps that can be followed in the creation of
models of health for other cultures.
Just like health does not mean the same thing everywhere neither does medicine. In Peru
herbs are medicine and they are used both daily and in the event of life threatening crises. It is
critical that western practitioners working in the Peruvian Highlands understand the use of herbal
remedies. They must understand that these herbs are legitimate medicines with therapeutic
effects that cannot be ignored. The use of herbs needs to be discussed in the clinical setting. If
practitioners took the time to do their research it would be difficult for them to argue that these
herbal remedies are ineffectual, and I believe that these herbal remedies may actually have
practical applications in clinical settings. At the very least, their generations of use with no
appreciable side effects suggests that they are safe to use. But for now, they are folk medicine.
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Hopefully this paper presents a sound enough argument to begin changing that. Clearly,
medicine does not mean the same thing to everyone, everywhere.
Whittier College has trained me to think both scientifically and culturally. I believe in the
scientific method and that the work done by practitioners of western biomedicine is effectual and
beneficial. But, western biomedicine almost always fails to accomplish its global health
objectives. I trust in the science, but I also trust in the people of the Peruvian Highlands.
Conveniently, both of these parties are in agreement that the herbal remedies of the Peruvian
Highlands are medicinal. But, science has neglected its job with regards to these herbs. Funding
for scientific research is poured into the development of new “miracle drugs.” Drugs far more
miraculous occur naturally in plants, particularly in Peru which has the highest biodiversity of
species of any country in the world. How is it possible that after 4,000 years of effectual use, and
the discovery of aspirin in this same region, scientists are not tapping Peruvian colloquial herbal
knowledge in the development of pharmaceuticals? Scientists need to step out of their labs and
step into the field. They need to take herbal remedies seriously, and use these herbs in the
development of future pharmaceuticals. The world certainly has something to learn from the
people of the Peruvian Highlands when it comes to health and wellness. I can assure you that
Peruvian Highlanders make incredible teachers, so it is time for the world to start taking notes!
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