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ABSTRACT 

Curanderismo is a form of Mexican folk healing that influences pediatric practices in 

Tucson, Arizona. Matricaria recutita (chamomile) is an herb commonly used in curanderismo 

treatments for pediatric ailments such as anxiety and infections. This article reviews the 

physiological effects of M. recutita on Generalized Anxiety Disorder (GAD) and Staphylococcus 

aureus. In addition, it discusses Tucson allopathic pediatrician’s views of curanderismo’s 

influence in their practice. Tucson pediatricians were interviewed about their use of 

complementary and alternative medicine, their familiarity with curanderismo, and their 

experiences as a pediatrician in Tucson. Only one clinical study exists that studies the effects of 

M. recutita on GAD. The results were that chamomile may have modest anxiolytic activity in 

patients with mild to moderate GAD. In vitro and animal studies demonstrate that chamomile 

acts via the GABAA receptor and affects neurotransmitter levels in the central nervous system. 

There are no clinical studies on chamomile’s effects on S. aureus, but in vitro and animal studies 

demonstrate antibacterial and antiinflammatory potential. The Tucson pediatricians interviewed 

were generally unfamiliar with chamomile’s effects on GAD and S. aureus, and skeptical about 

this treatment due to lack of studies demonstrating safety and efficacy.  
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INTRODUCTION 

Curanderismo is a form of traditional Latin American healing, stemming from the 

Spanish word “curar,” or, “to heal.” More than 75% of Mexican-Americans continue to use 

traditional medicinal remedies, but few share this information with their physicians (Tafur et al. 

2009). Unfortunately, there are few studies to demonstrate the safety and efficacy of many folk 

remedies. This paper aims to accomplish three things: 1. To describe curanderismo, Pediatric 

Generalized Anxiety Disorder (GAD), and Staphylococcus aureus, 2. To review the effects of 

Matricaria recutita (German chamomile) on GAD and S. aureus, 3. And to gather data about the 

beliefs and experiences of Tucson pediatricians. 

I chose the topic of curanderismo because it is something I have personal experience with 

as a Mexican-American. As a physiology major, I was interested in the physiological 

mechanisms that underlie curanderismo-influenced Complementary and Alternative Medicine 

(CAM). There are very limited clinical studies on such techniques, even though they are still 

commonly used today in both rural and urban areas in the United States and abroad. Clinical 

studies are important when using any treatment because they demonstrate presence or absence of 

safety and efficacy. Additionally, there is a significant Hispanic population in Tucson, Arizona 

where I currently live. According to the United States Census Bureau, in 2010, 41.6% of Tucson 

residents identified as Hispanic or Latino (Tucson (city), Arizona, 2014). There is evidence that 

in the United States, the use of CAM is continually gaining popularity and that Mexican-

Americans might use CAM more often due to cultural beliefs (Vohra et al. 2008). Tucson’s 

strong Mexican influence makes the city a great place to study curanderismo and learn from the 

pediatricians that often treat Latino children.  
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Curanderismo or curanderismo-influenced medicine can be considered a form of CAM. 

According to the National Center for Complementary and Alternative Medicine of the National 

Institutes of Health, CAM is “a group of diverse medical and health care systems, practices, and 

products that are not presently considered to be a part of conventional Western medicine” (Vohra 

et al. 2008). As stated in the name, CAM can be used either as a complement or a replacement of 

traditional Western medicine. Individual definitions of CAM can vary from person to person, but 

for the purposes of this thesis, I consider the use of chamomile as a treatment for pediatric GAD 

and S. aureus a form of CAM.     

What is curanderismo? 

Curanderismo is a broad term for Latin folk medicine, yet every specific culture may 

practice it in a unique way (Maduro, 1983). Curanderismo involves a curanderero, or healer, 

who uses a variety of techniques and remedies to alleviate an illness. There are eight recognized 

premises of curanderismo (Maduro, 1983). These premises constitute the overall worldview of 

Latinos in terms of illness and curing. They can instigate predispositions as to how an illness will 

progress or how it will best be cured.   

The first premise is that the mind and body are inseparable. There exists a strong belief 

that psychological ills can be the direct cause of somatic ills. For example, strong feelings of rage 

(rabia), jealousy (envidida), sadness (tristeza), or fright (susto) can cause a folk illness called 

bilis, which is believed to be an imbalance of yellow bile. The second premise is that balance and 

harmony are important in maintaining good health. It is believed that the body is composed of 

four humors, or calidades, which are blood, phlegm, black bile, and yellow bile, which must 

always be kept in balance. Other extremes recognized in curanderismo are hot and cold, and wet 

and dry. For example, some foods may be considered hot, such as chili and pork, while others 
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are cold, such as cilantro. States of being or acts are also classified as hot and cold. Giving birth 

is a hot activity, and women traditionally request cilantro, a cold food, after giving birth in order 

to achieve balance. An imbalance can lead to illness or disease. These ideas of extremes and 

balances are derived from Aztec culture and Hippocratic theory.   

The third premise is that the patient is an innocent victim. Extrinsic forces are to blame 

for an illness, not the patient. These forces can include bacteria, angry saints, imbalances, 

sorcery, poverty, or evil spirits. The fourth premise is that the body and soul are separable. 

Curanderismo and religion are interconnected. In curanderismo, the curandero may first be 

interested in curing the soul, and then the body, if necessary. This is contrary to traditional 

Western medicine where the body is treated and the soul can be considered irrelevant. In very 

traditional cultures, it is believed that a body can “lose its soul,” either momentarily or for long 

periods of time.  

The fifth premise is that cure requires family participation. Interdependence is valued 

over independence. The healing of a sick person is a family matter in Latino cultures. The sixth 

premise is that there is an interpenetration of the natural and supernatural worlds. This is the 

reason why prayer and blessings are so common in Latin healing practices.  

The seventh premise is that a sick person needs to be resocialized. Acquiring a folk 

illness may be of social benefit because, in curanderismo, it means that this person belongs to the 

culture. Acceptance a folk cure further establishes this person as a part of the community. The 

eighth premise is that the healer is expected to interact openly. Emphasis is given on the healer’s 

education and training, but even more emphasis is given to their personality and calling, or 

llamada. A healer is expected to be friendly, communicative, and connected to the spiritual side 

of healing. 
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Tucson, Arizona 

Tucson, Arizona is a city with a population of 524,295 (Tucson (city), Arizona, 2014). It 

is situated in southern Arizona, 61 miles north of the U.S.-Mexico border. Historically, the 

Tohono O’odham, a federally recognized Native American tribe, inhabited the area of Tucson 

(Tohono O’odham Nation). It was then a part of Mexico until 1854 when the Gadsden Purchase 

made Tucson a part of the United States. Tucson has a very prominent Hispanic population. 

41.6% of the population identified as Hispanic or Latino, according to the 2010 U.S. Census. 

Hispanics have a greater willingness to use curanderismo (Smith et al. 2008); therefore 

curanderismo-influenced medicine may be more prevalent in Tucson. In order to gain an 

accurate representation of pediatrics in Tucson, the interviewees consist of pediatricians who 

currently practice in Tucson. 
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METHODS 

 After reading research articles about curanderismo’s history and common remedies, I 

decided to focus on the physiology of Matricaria recutita’s (chamomile) effects on GAD and its 

antibacterial effects on Staphylococcus aureus. 

 I formulated questions for the pediatrician interviews based on what I learned about 

curanderismo, M. recutita, and CAM. The goals of the interviews were to determine if Tucson 

pediatricians are familiar with curanderismo and the effectiveness of some of its methods, to 

investigate how they perceive CAM, and to determine what their concerns are about CAM. In 

order to gather some statistical data that could be easily interpreted, a number scale (1-10) was 

used for some interview questions, whereas other questions required yes, no, or conversational 

answers. Notes were taken during the interviews to recall important points.  

All pediatricians interviewed currently practice in the city of Tucson, Arizona. I searched 

the Internet for pediatric private practices, community practices, and hospitals in Tucson. I 

contacted a total of 61 pediatricians. In order to standardize my results, I only contacted 

allopathic physicians who are board certified in Pediatrics. I created a letter template (Image 1) 

and printed an individual letter for every physician on a University of Arizona College of 

Medicine – Department of Physiology letterhead. I did not include the topic of my thesis project 

in the letter in order to not bias the results. I hand-delivered most letters to the respective clinics. 

I mailed eight letters due to the distant location of certain offices. 
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Image 1 

 

 
 

Dr. ____________, 
 
Hello! My name is Paola Casillas and I am a senior at the University of 
Arizona. I am excited to be completing my Physiology Honors Thesis in 
May and beginning medical school in the fall. I am contacting you because 
I hope to interview pediatricians in the Tucson area concerning my thesis.  
 
In order to not bias results of the thesis, I will refrain from sharing details 
about the project’s topic until the time of the interview. If you choose to 
participate, I will interview you about your personal experiences as a 
pediatrician in Tucson.  
 
The interview will be confidential. I will not release the names of the 
pediatricians I have interviewed, or their places of work. The interview 
should last about 45 minutes. It would be much appreciated if you would 
take some time out of your busy schedule to help me complete my thesis.  
 
If you will allow me to interview you, please let me know when we can do 
this. I am willing to meet you wherever and whenever is convenient for you. 
I would like to meet between February 18th and March 30th. I am available 
at all times EXCEPT: Mondays/Wednesdays/Fridays from 9am-Noon, 
Tuesdays from 5pm-6pm, and Wednesdays after 7pm.  
 
Thank you very much for reading this letter and considering your 
involvement. Please call or email me or my mentor with any questions. My 
phone number is ----------. My mentor's name is Dr. Douglas Keen. His 
office number is ---------- and his email is -----------------------. 
 
I hope you have a great day! 
 

Sincerely, 
 

Paola Michelle Casillas 
Physiology Honors Student 
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The sample size of my cohort depended on the interest and response of the physicians. 

Fourteen physicians responded to my letter and I interviewed a total of thirteen. The responses of 

the thirteen interviewed pediatricians are included in the results.  

 Participant information is confidential in order to not skew the results. The names of the 

pediatricians interviewed and their workplaces are not mentioned in this article. The 

confidentiality of the interview was stated in the letter and reinforced at the time of the interview. 

The reason for this was so that the pediatricians would be honest with their responses. Image 2 

displays the interview questions. 

 Image 2 

Thesis	  -‐	  Pediatrician	  Interview	  
	  

Disclosure	  statement:	  The	  topic	  of	  my	  thesis	  is	  curanderismo-‐influenced	  pediatric	  medicine	  
in	   Tucson,	   and	   the	   response	   and	   familiarity	   of	   Tucson	   pediatricians	   and	   their	  
patients.	  Curanderismo	  is	   a	   form	   of	   traditional	   Latin	   medicine	   still	   commonly	   used	  
today.	  Through	   literature	   review,	   I	   have	   studied	   the	   effects	   of	   chamomile	   on	   GAD	  
and	  Staphylococcus	  aureus.	  I	  will	   ask	  you	  questions	  about	  your	   familiarity	   and	  experience	  
with	   these	   forms	   of	   medicine	   as	   a	   practicing	   pediatrician	   in	   Tucson.	  This	   interview	   is	  
confidential;	   I	  will	  not	   release	  your	  name	  or	  place	  of	  work.	  That	   information	  will	  only	  be	  
available	  to	  me	  and	  possibly	  my	  mentor.	  
	  
	  
Name:	  ______________________________________________________	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Date:	  _______________________	  
	  
Number	  of	  years	  practicing:	  ________	  In	  Tucson?:________	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Gender:	  ______________	  
	  
Career	  history	  and	  specialties:	  	  
	  
In	  your	  Tucson	  practice,	  roughly	  what	  percentage	  of	  your	  patient	  population	  is	  Hispanic	  or	  
Latino?	  
	  
1=	  Not	  at	  all	  	  	  	  	  	  	  	  	  5=Moderate	  	  	  	  	  10=	  Completely	  
	  
How	  would	  you	  rate	  your	  familiarity	  with	  curanderismo?	  1-‐10	  
	  
1	   2	   3	   4	   5	   6	   7	   8	   9	   10	  
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What	  are	  your	  beliefs	  about	  holistic,	  complementary	  and	  alternative	  medicine?:	  
	  
On	  a	  scale	  of	  1-‐10,	  how	  important	  is	  the	  use	  of	  holistic,	  complementary,	  and	  alternative	  
medicine	  in	  your	  practice?:	  	  
1	   2	   3	   4	   5	   6	   7	   8	   9	   10	  
	  
Are	  you	  familiar	  with	  the	  effectiveness	  and	  physiological	  mechanisms	  of	  chamomile	  on	  
generalized	  anxiety	  disorder	  (GAD)?	  
	  
Have	  you	  ever	  prescribed	  or	  suggested	  the	  use	  of	  chamomile	  as	  an	  anxiolytic	  treatment	  for	  
children?	  
	  
Do	  your	  patients	  use	  chamomile	  to	  treat	  GAD	  or	  any	  other	  ailment?	  
	  
What	  other	  alternative	  methods	  have	  your	  patients	  used	  to	  treat	  GAD,	  depression,	  or	  
something	  similar?	  
	  
Are	  you	  familiar	  with	  the	  effectiveness	  of	  chamomile	  on	  Staphylococcus	  aureus?	  
	  
Have	  you	  ever	  prescribed	  or	  suggested	  the	  use	  of	  chamomile	  as	  an	  antibiotic	  for	  S.	  aureus?	  
	  
Have	  any	  of	  your	  patients	  ever	  used	  chamomile	  to	  treat	  S.	  aureus	  or	  any	  other	  ailment?	  
	  
What	  other	  alternative	  methods	  have	  your	  patients	  used	  to	  treat	  bacterial	  infections?	  
	  
What	  other	  kinds	  of	  complementary	  and	  alternative	  medicine	  treatments	  do	  your	  patient’s	  
families	  use?	  	  
	  
If	  any,	  what	  are	  your	  doubts	  or	  worries	  about	  complementary	  and	  alternative	  medicine?	  
	  
On	  a	  scale	  of	  1-‐10,	  how	  much	  do	  you	  feel	  that	  your	  patients	  are	  comfortable	  discussing	  their	  
pediatric	  home	  remedies	  with	  you?	  	  
1	   2	   3	   4	   5	   6	   7	   8	   9	   10	  
	  
Do	  you	  ask	  all	  your	  patients	  if	  they	  use	  certain	  home	  remedies?	  
	  
How	  do	  you	  determine	  if	  prescribing	  CAM	  is	  safe?	  
	  
How	  do	  you	  determine	  if	  prescribing	  CAM	  is	  effective?	  
	  
Have	  you	  ever	  observed	  adverse	  effects	  associated	  with	  “home	  remedies”	  or	  CAM?	  
Specifically,	  have	  you	  every	  observed	  adverse	  effects	  because	  patients	  do	  not	  inform	  you	  of	  
their	  alternative	  methods?	  
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RESULTS 

Matricaria recutita (German chamomile) 

Matricaria recutita, commonly known as German chamomile, is a very common herb 

that has been used as a medication dating back to the ancient Egyptians, Romans, and Greeks 

(Ross, 2013). It is a daisy-like flower with small white leaves surrounding a puffy yellow center 

(Image 3). Chamomile is native to Europe, North Africa, and parts of Asia. It is available as 

dried flower heads, teas, essential oils, ointments, and capsules (Ehrlich, 2013). The flavonoid of 

interest in chamomile is apigenin (5,7,4’-trihydroxyflavone) (840mg apigenin/100mg 

chamomile) (McKay and Blumberg, 2006). Other biologically active components of 

chamomile’s essential oils include the terpenoids α-bisabolol and azulenes, and the flavonoids 

quercetin, patuletin, and luteolin (Ross, 2013) (McKay and Blumberg, 2006).  

Image 3 (www.panoramio.com) 

 

Chamomile has potential interactions with many medications, which is why it is 

important to be aware of chamomile use in a medical setting (Ehrlich, 2013). According to 

University of Maryland Medical Center, chamomile has potential interactions with the following 

medications and substances: benzodiazepines such as alprazolam (Xanax) and diazepam 

(Valium), warfarin (Coumadin), clopidogrel (Plavix), aspirin, phnytoin (Dilantin), valproic acid 

(Depakote), barbiturates, zolpidem (Ambien), zaleplon (Sonata), eszopiclone (Lunesta), 
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ramelteon (Rozerem), amitriptyline (Elavil), alcohol, blood pressure medications, diabetes 

medications, fexofenadine (Seldane), statins, birth control pills, and some antifungal drugs 

(Ehrlich, 2013). The liver metabolizes chamomile, so the herb may interact with some 

medications listed that are metabolized in the same way. Additionally, chamomile may increase 

the risk of bleeding, make sedatives stronger, slightly lower blood pressure, and lower blood 

sugar (Ehrlich, 2013).  

Chamomile has traditionally been used as a medicinal remedy to treat symptoms of 

anxiety (Amsterdam et al. 2009). Latinos are also known for treating eye infections with cotton 

balls soaked in warm chamomile tea. Although its use is very popular, its actual mechanism of 

action remains unidentified and a limited number of studies have been completed examing it. 

Review of the Nervous System 

The nervous system of the human body is responsible for voluntary and involuntary 

motor function, maintaining homeostasis, memories, thoughts, communication, sensory function, 

and integrative function (Tortora and Derrickson, 2007). Generalized anxiety disorder is a 

psychological disorder pertaining to the nervous system. The brain, specifically, contains many 

anatomical features that are responsible for the neuropsychology of anxiety.  

The limbic system of the brain is a ring of structures on the inner border of the cerebrum 

consisting of the cingulate gyrus, parahippocampal gyrus, hippocampus, dentate gyrus, 

amygdala, septal nuclei, mammillary bodies of the hypothalamus, thalamus, olfactory bulbs, 

fornix, stria terminalis, stria medullaris, medial forebrain bundle, and mammillothalamic tract 

(Tortora and Derrickson, 2007). It is often called the “emotional brain” because it controls a 

number of emotions like pleasure, pain, fear, affection, docility, and anger (Tortora and 

Derrickson, 2007).  
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The amygdala, a part of the limbic system, plays a prominent role in anxiety because it 

controls fear and threat responses (Pine, 2007). Animal studies have shown that removal of the 

amygdala produces an animal with a lack of fear and aggression; and a damaged amygdala in a 

human causes the person to fail to express fear in appropriate situations (Tortora and Derrickson, 

2007).  

The septo-hippocampal system, which involves the hippocampus, dentate gyrus, 

entorhinal cortex, subicular area, and posterior cingulate cortex, is also critically important in 

anxiety (Gray and McNaughton, 1982). The hypothalamus is the small part of the diencephalon 

and consists of about a dozen nuclei. It has many responsibilities including processing sensory 

impulses, monitoring osmotic pressure, and producing hormones. The hypothalamus has strong 

connections with the pituitary gland, which explains why it is considered a link between the 

nervous and endocrine systems. Another important anatomical feature is the raphe nuclei. They 

lie in the midline of the brain stem and consist mostly of serotonergic neurons, which are 

involved in many neurological and psychiatric conditions, including GAD (Hornung, 2003).  

The hypothalamic-pituitary-adrenal (HPA) axis is involved in releasing stress hormones. 

The hypothalamus releases Corticotropin-releasing hormone, which acts on the anterior pituitary 

and induces it to release ACTH. ACTH then acts on the adrenal cortex which release cortisol, a 

steroid hormonen in response to stress (Tortora and Derrickson, 2007). 

The neurotransmitters associated with anxiety are serotonin (5-HT), γ-amino butyric acid 

(GABA), norepinephrine (NE), and dopamine (DA) (Amsterdam et al. 2009). The GABAA 

receptor is of interest when discussing ways chamomile exerts its effects. GABAA is an 

ionotropic receptor that is selectively permeable to chloride. When the inhibitory 

neurotransmitter GABA binds, a conformational change leads to the permeability of chloride and 
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hyperpolarization of the cell membrane (Nolte, 2009). This prevents the cell membrane from 

being activated, or depolarized. GABAA contains multiple subunits. Benzodiazepines, common 

drugs used to treat anxiety, bind to the alpha subunit. The gamma subunit of the receptor 

contains binding sites that can functionally modulate the channel as well. Flumazenil is a 

negative allosteric modulator of GABAA. Some subunits of the receptor are flumazenil-

insensitive, and others are flumazenil-sensitive (Nolte, 2009).  

 Serotonin is a vasoconstrictor and is involved in mood. It is known as the “happiness 

hormone” because it can elicit feelings of happiness (Maximino, 2012). Tryptophan hydroxylase 

(TPH), the rate-limiting enzyme in the synthesis of serotonin in the brain, is mostly found as its 

isoform TPH2. Stress hormones activate TPH, and evidence shows that the deletion of TPH2 is 

anxiogenic (Maximino, 2012). The transporter SERT, which is in high concentration in the raphe 

nuclei, the prefrontal cortex, and the thalamocortical afferents, is partially responsible for the 

reuptake of serotonin. SERT is the target of serotonin selective reuptake inhibitors (SSRIs), 

which are drugs commonly used to treat GAD.  

Physiology of Generalized Anxiety Disorder (GAD) 

Pediatric Generalized Anxiety disorder (GAD) is a psychological disorder affecting over 

10% of children and adolescents, with an average age of onset of 8.5 years (Shakib et al. 2013). 

It is characterized by persistent and uncontrollable worries about many events and situations 

including social encounters, the future, physical appearance, failure, and risky situations. GAD 

can also be accompanied by physical symptoms such as gastrointestinal distress, heart 

palpitations, tension, headaches, and restlessness. GAD can negatively affect a child’s social 

behaviors, self-esteem, academic success, and family interactions (Shakib et al. 2013).  
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An anxiety disorder is a disruption in the normal function of processing information with 

adaptive value when a situational threat arises (Pine, 2007). In other words, it is hyperactivity of 

the fear circuits in the amygdala and an imbalance of neurotransmitters. GAD is generally 

characterized by depressed GABA levels, depressed serotonin levels, and elevated 

norepinephrine levels. The etiology of GAD is not very well understood, yet it is agreed that 

GAD is caused by both genetic and environmental factors (Pine, 2007).  

Studies show that Pediatric GAD can be successfully treated with Cognitive Behavioral 

Therapy (CBT), serotonin reuptake inhibitors (SSRIs), or a combination of the two (Shakib et al. 

2013). Benzodiazepines as a pediatric treatment have not been extensively studied (Shakib et al. 

2013), but they are a common treatment for adult anxiety disorders. Benzodiazepines are positive 

allosteric modulators of GABAA (Nolte, 2009). Gray and McNaughton theorize that anxiolytic 

drugs affect the release of neurotransmitters into the septo-hippocampal system and by directly 

acting on the amygdala (Gray and McNaughton, 1982).  

Clinical study of M. recutita’s effect on GAD 

Only one clinical study was found pertaining to the effects of chamomile on GAD. 

Unfortunately, no studies were found concerning pediatric GAD (Amsterdam et al. 2009). The 

study is titled “A randomized, double-blind, placebo-controlled trial of oral Matricaria recutita 

(chamomile) extract therapy of Generalized Anxiety Disorder.” This clinical study was executed 

by the University of Pennsylvania School of Medicine Department of Psychiatry Depression 

Research Unit. It was published in 2009 in the Journal of Clinical Psychopharmacology.  

Sixty-one outpatients with mild to moderate GAD were enrolled, and 57 were randomly 

selected to be administered double-blind chamomile extract (n=28) or placebo (n=29) for eight 

weeks. All patients had a baseline Hamilton Anxiety Rating (HAM-A) score of greater than or 
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equal to nine. The patients were tested for the tolerability and efficacy of chamomile extract 

therapy on GAD. The hypothesis was that chamomile therapy would be more effective than 

placebo in reducing GAD symptoms. 220mg capsules of chamomile extract were prepared so 

that they had a content of 1.2% apigenin. Identical-looking placebo capsules were made with 

lactose monohydrate.  

The results demonstrated that there was a significantly greater reduction over time in the 

mean total HAM-A score for chamomile versus placebo (p=0.047). The physiological 

mechanisms of chamomile’s anxiolytic effects are not described in the article. The article only 

mentions that evidence suggest certain mechanisms of action based on previous studies (see 

Proposed mechanisms).   

Proposed mechanisms 

There is no clear consensus on the mechanism of action of chamomile on anxiety (Ross, 

2013), but there is evidence that some of chamomile’s flavonoid constituents, including 

apigenin, exert effects by affecting GABA and norepinephrine neurotransmission (Amsterdam et 

al. 2009). Evidence also suggests that chamomile works by modulating hypothalamic-pituitary-

adrenocortical axis function, or binding to benzodiazepine (BZ) receptors (Amsterdam et al. 

2009). The results of in vitro and animal studies and proposed mechanisms of action are 

explained in more detail below. 

 Yamada et al. (1996) found that the inhalation of chamomile oil decreased restriction 

stress-induced increases of plasma ACTH level in ovariectomized-rats under restriction stress. 

ACTH levels were further decreased when diazepam was administered along with chamomile oil 

vapor. It was demonstrated that flumazenil blocked the chamomile oil vapor’s effects, indicating 

that constituents of the chamomile oil may act on central benzodiazepine (BZ) receptors. Reis et 
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al. (2006) administered Matricaria chamomilla to bovines under stress and measured plasma 

cortisol levels. At the peak of cortisol levels, the bovines that were administered M. chamomilla 

had significantly lower levels of cortisol than those that were not administered M. chamomilla. It 

was predicted by the researchers that this is because chamomile decreases ACTH serum levels, 

which induces anxiolytic effects.  

 There is some evidence that apigenin interacts with the GABAA receptor, which is the 

same receptor that both GABA and benzodiazepines bind to. However, studies have shown 

contradicting results. 

 A mouse study performed by Viola et al. (1995) demonstrated that apigenin had 

significant affinity for the central BZ receptor. Apigenin had clear anxiolytic effects on mice, but 

did not show sedation or muscle relaxant effects that are typical of similar doses of 

benzodiazepines used in the treatment of anxiety. A 10-fold dose increase in dosage showed 

slight sedative effects and reduction in ambulatory locomotor activity.  

 In contrast, Zanoli et al. (2000) tested the locomotor activity and anxiety levels of rats 

injected with a 25-mg/kg dose of apigenin, and found that locomotor activity was reduced, but 

anxiety levels were not. Flumazenil, a BZ antagonist, was added in a separate set of experiments 

and it was found that flumazenil did not counteract the sedative effects of apigenin. Zanoli et al. 

determined that because of this, the sedative effect of apigenin cannot be ascribed to an 

interaction with GABA BZ receptors.  

Campbell et al. (2004) studied the effects of apigenin on Xenopus laevis (African clawed 

frog) oocyte. They found that apigenin, at a high dose, is a non-competitive GABA antagonist at 

the flumazenil-insensitive portion of GABAA receptors. Interestingly, it was found that apigenin 
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enhances the activity of diazepam, an anxiolytic drug, and that it exerts its effects in sites 

independent of classical BZ modulatory sites.  

 A rat study performed by Avallone et al. (2000) isolated apigenin from M. chamomilla 

and demonstrated that it can bind to central BZ receptors. Additionally, it can displace the 

radioligand [3H]flumazenil from central BZ binding site. Apigenin reduced GABA-activated 

chloride currents in a dose-specific manner. Apigenin did not exert clear anxiolytic effects 

whereas diazepam did. They believe that apigenin’s low affinity to BZ receptors and lack of 

anxiolytic effects means that apigenin does not act on BZ receptors. Additionally, the reduction 

of GABA-activated chloride currents indicates anxiogenic, not anxiolytic effects. Sedative 

effects of chamomile may be attributed to other components other than apigenin.  

 Losi et al. (2000) also found that apigenin reversibly reduced GABA-evoked chloride 

currents. These effects were not blocked by flumazenil. This was tested on both HEK293 

recombinant receptors and native receptors expressed in cortical neurons. Results were similar 

but more pronounced in the native receptors. Additionally, apigenin reduced the frequency and 

amplitude of GABAA’s sIPSCs. 

Staphylococcus aureus and Conjunctivitis 

 Staphylococcus aureus is a spherical bacterium normally found in the anterior nares of 

humans (Image 4). While it can be found in other areas of the body, it only permanently resides 

in the nares (Ala’Aldeen and Hiramatsu, 2004).  

Image 4 (www.bioquell.com) 
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S. aureus produces many substances called virulence factors that can promote 

pathologies. It is the combination of many virulence factors that causes an infection in humans 

(Honeyman et al. 2002). These harmful infections may include bacteraemia, endocarditis, 

cellulitus, meningitis, and pneumonia (Ala’Aldeen and Hiramatsu, 2004). A bacterium’s 

virulence factors are ways for the bacterium to survive the host’s defense, specifically the 

immune system. Protein A is a very significant immune evasion factor of S. aureus, as it binds to 

the Fc portion of IgG antibodies (Honeyman et al. 2002). In an infection, S. aureus penetrates 

surrounding tissue by using its pore-forming cytolytic alpha toxin (Honeyman et al. 2002).  

Normally, during bacterial invasion of host tissues, the immune system has leukocytes 

release DNA neutrophil extracellular traps (NETs), which immobilize microbes so that they can 

be cleared by defenses such as macrophage phagocytosis. Thammavongsa et al. (2013) found 

that S. aureus avoids this defense by converting NETs to deoxyadenosine, which triggers 

caspase-3-mediated immune cell death. This is just one way that S. aureus avoids immune 

defenses.  

S. aureus, among other bacterium can be a cause of conjunctivitis in animals. 

Conjunctivitis, aka pink eye, is an inflammation of the conjunctiva of the eye and can be caused 

by allergic reactions and bacterial or viral infections (Mayo Clinic Staff, 2012). Symptoms 

include tearing, swelling, itchiness, and redness (Mayo Clinic Staff, 2012) (Image 5).  

Image 5 (www.medscape.com) 
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It is common for Hispanics to treat what they believe to be conjunctivitis with chamomile 

tea. Patients soak a cotton ball with warm chamomile tea and place the cotton ball on the eye. In 

general, it is common in folk medicine to use chamomile as an antibacterial supplement (McKay 

and Blumberg, 2006). In fact, the German E Commission has approved the use of chamomile to 

treat bacterial skin diseases including those of the oral cavity and gums, yet studies to support its 

efficacy are limited (McKay and Blumberg, 2006).  

Studies of Chamomile’s effect on S. aureus 

Four studies were found that test the antibacterial properties of chamomile on 

Staphylococcus aureus. The studies have contradictory results.  

An in-vitro study by Romero et al. (2005) tested 23 herbs for their antibiotic properties to 

treat wounds and infections. The results demonstrate that an ethanol tincture of Matricaria 

chamomilla consistently produced a 2.5mm zone of clearance on a disk containing S. aureus, 

with a range of 1.5-4mm. Of the 23 herbs studied, M. chamomilla demonstrated the largest zone 

of clearance.  

Another study by Chao et al. (2008) used disc diffusion assay to test M. recutita’s 

inhibitory activity against methicillin-resistant S. aureus (MRSA). Results demonstrate that 

water-distilled essential oils from M. recutita had no zone of clearance for MRSA, yet water-

distilled essential oils from Chamaemelum nobile (Roman chamomile) had a 19mm zone of 

clearance. 

 A third in-vitro study by Sokovic et al. (2010) tested the antibacterial effects on S. aureus 

of many essential oils. Both disc-diffusion method and microdilution method were used. Results 

demonstrate that M. chamomilla had the least amount of antibacterial activity, yet it still resulted 

in a 10mm zone of clearance against S. aureus. In the microdilution method, M. chamomilla had 
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a minimal inhibitory concentration (MIC) against S. aureus of 8.0-µg/mL, and a minimum 

bactericidal concentration (MBC) of 9.0-µg/mL, which were the highest of any other essential oil 

tested.  

Finally, Shakib et al. (2013) tested a hydroalcoholic extract of M. recutita for its 

antibacterial activity on S. aureus. Results demonstrate that M. recutita had a 9mm zone of 

clearance, compared to penicillin’s 17mm zone of clearance. The results show the MIC to be 

62.5-mg/ml and the MBC to be 125-mg/ml.  

Proposed mechanisms of chamomile on S. aureus 

 It is unknown exactly what components of chamomile exhibit possible antibacterial 

activity. There are no proposed mechanisms of action, but there is evidence that chamomile has 

strong antiinflammatory capabilities (McKay and Blumberg, 2006).  

 McKay and Blumberg (2006) reviewed in-vitro animal studies that test the 

antiinflammatory capability of chamomile. Evidence demonstrates that apigenin interferes with 

leukocyte adhesion and adhesion protein upregulation in human endothelial cells. Apigenin 

inhibits interleukin-1 α-induced prostaglandin synthesis, tumor necrosis factor (TNF)-α-induced 

IL-6 and IL-8 production, and blocks adhesion of leukocytes to cytokine-treated endothelial 

cells. Chamazulene, another component of chamomile, has been shown to inhibit inflammation 

in vitro. Animal studies show that chamomile suppresses inflammation and is antipruritic. A 

human study demonstrated that a topical chamomile preparation is as effective as 0.25% 

hydocortisone in relieving inflammation.  
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Pediatrician Interviews 

 A total of thirteen allopathic pediatric physicians (eight females, five males) who practice 

in Tucson, Arizona were interviewed. Their average number of years of experience is 17.2 years, 

with an average of 15.5 years spent practicing in Tucson. The average percentage of Latino 

patient population is 67%, as estimated by the physicians. I asked the physicians to assign a 

number to their familiarity of curanderismo from one to ten, one meaning they have never heard 

of it or are unfamiliar with any of its methods, and ten meaning they are a curandero. The 

average value was 4.4.  

 I asked the physicians what their general beliefs are about holistic, complementary and 

alternative medicine. The overall response was slight skepticism with acceptance. Most 

physicians pointed out that it must be complementary to allopathic medicine as opposed to a total 

alternative. Those that were skeptical felt this way because they were unfamiliar with literature 

associated with CAM or did not receive strong training in this area. About four physicians 

discussed that CAM’s placebo effect may be strongly efficacious. One physician discussed that 

many methods now widely used today in medicine began as non-traditional therapies. This 

physician believes any method is great as long as rigorous studies demonstrate its safety and 

efficacy. Another physician disliked the use of the name “alternative medicine” because she 

believes that any sort of treatment either works or it does not; there is no such thing as 

“alternative.” The physicians were asked to assign a number from one to ten to the importance of 

the use of CAM in their practice. The average value assigned was 4.0.  

 The physicians were asked if they were familiar with the effects or physiological 

mechanism of M. recutita on GAD. All thirteen physicians responded with a no. Two physicians 

were familiar with the effects from an anecdotal perspective, and these same two have suggested 
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the use of chamomile for adolescent anxiety. Two physicians were familiar with the effects of M. 

recutita on other ailments, but not on GAD. When asked if their patients have ever used 

chamomile to treat anxiety, the two physicians that were familiar with its effects from an 

anecdotal perspective answered yes, and the rest answered no. Ten of the thirteen physicians 

mentioned that their patients used chamomile mostly for colic. Other ailments treated with 

chamomile that the physicians mentioned are gastrointestinal problems, sleep disorders, and 

respiratory infections. The physicians were asked what other forms of CAM their patients use to 

treat GAD. The most common answer was St. John’s Wort. Other answer included, in order of 

popularity, marijuana, behavioral modification therapy, guided imagery, vaporized saline, 

acupuncture, warm milk, melatonin, biofeedback, hypnosis, meditation, prayer, exercise, and 

massage.  

 The physicians were asked if they were familiar with the effects or physiological 

mechanisms of M. recutita on S. aureus. All thirteen physicians answered no. All  thirteen 

physicians have never suggested the use of chamomile for S. aureus. When asked if their patients 

have ever used chamomile to treat an infection, only four physicians answered no. Nine 

physicians said that their patients place warm and moist chamomile tea bags on their eyes when 

they believe to have conjunctivitis. Two physicians added that they believe it is the washing of 

the eye and the warm liquid that helps, as opposed to the chamomile itself. One physician also 

mentioned that her patients use chamomile patches on wounds or to draw out abscesses. When 

asked what other forms of CAM their patients have used to treat infections, the physician’s 

answers included breast milk for conjunctivitis, Vitamin C, warm compresses, cupping, steamed 

cabbage on wounds, Mexican antibiotics, honey, salt-water gargles, Aloe Vera, alcohol, holy 

water, blessings, Vicks VapoRub, and potatoes for eye infections.  
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 When asked what other forms of CAM their patients have used, the physicians answered 

herbs and roots, replacement of immunizations with breast milk, chiropractor, health store 

products, gripe water, yerba buena, apple cider vinegar for warts, melatonin, homeopathic and 

naturopathic remedies, urine for athlete’s foot, vaporizers, honey, Fenugreek for breast milk 

production, sobados, masajes, mal de ojo, mollera, and a raw egg passed over an infant to absorb 

negative energy.  

 The physicians were asked what, if any, were their doubts and worries about CAM. Four 

physicians mentioned the lack of FDA approval for many CAM remedies. Most physicians 

mentioned that they worry that they do not know exactly what it is their patients are taking and 

that it could be potentially harmful. Some physicians answered that it sometimes delays proper 

treatment or reinforces “magical thinking.” Multiple physicians doubt CAM because many of its 

methods have not been rigorously tested. Many are also skeptical because most CAM remedies 

are meant for adults, not children.  

The physicians were asked to assign a number from one to ten to how comfortable they 

think their patients and their families are discussing home remedies with them. The average 

value assigned was 6.2. Some physicians noted that how well they know the patient might affect 

their comfort level. Some also noted that patients might simply forget to mention home remedies, 

or that they may be embarrassed speaking of CAM because they never have with a physician 

before or they have been scolded in the past. None of the physicians interviewed specifically ask 

their patients and families if they use CAM or home remedies. Most physicians said they ask 

something along the lines of “what else are you using?” Some physicians said they rely on the 

patient to volunteer that information. Three physicians mentioned that they should ask 

specifically more often, but they do not because they forget or have limited time. 
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The physicians were asked how they determine the safety and efficacy of CAM 

treatments. All physicians answered that they determine safety through internet searches and 

literature review. Most physicians said that if there are no or few reliable studies on the method, 

they discourage its use. To determine efficacy, most physicians rely on follow-up. Three 

physicians said they look at literature to determine efficacy. One physician mentioned that they 

also consider the cost-effectiveness of the treatment. This physician discourages the use of a 

treatment if its benefit does not outweigh its cost.  

 The final question the physicians were asked is if they had every observed adverse effects 

due to the use of CAM. The physicians answered from personal encounters and from cases 

learned from colleagues and articles. Four physicians mentioned hyponatremia in infants that 

drink too much tea. Two physicians recalled a Senecio poisoning outbreak that occurred in 

Arizona in the 1970s. The herb, Senecio longilobus, aka gordolobo yerba, was being consumed 

by children as a tea. This herb causes veno-occlusive liver disease, which induced fatal outcomes 

or long-term liver diseases for many. One physician recalled a patient who used acupuncture on 

an abscess, which led to infection and amputation of the leg. Two physicians recalled cases of 

Mexican or Mexican-Americans treating their children’s empacho, or upset stomach, with doses 

of elemental mercury (McKinney, 1999). Some physicians mentioned cases of delayed treatment 

due to CAM. One patient with lupus was taken to Central America for nontraditional treatment. 

Three years later when he returned to the physician in the United States, his lupus was out of 

control and the adolescent patient passed away. Another young patient was taken to the 

chiropractor to treat his ailment and it was later discovered that the child was having seizures and 

needed traditional treatment.  
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DISCUSSION 

At the moment of choosing my topic and before completing a thorough literature review, 

I was under the impression that the physiological mechanisms of M. recutita’s effects on GAD 

and S. aureus were known. I came to find that only theories and speculations exist. As I searched 

for literature, I realized that very limited studies have been published, even though chamomile 

has historically been used to treat many ailments. 

Only one clinical study has been published to test the effects of chamomile on GAD. This 

study demonstrates significant safety and efficacy versus placebo. There are no studies of the 

sort involving children or adolescents. This study must be repeated in order to further confirm its 

results. Animal and in vitro studies tested chamomile and apigenin. A number of studies 

demonstrate that apigenin interacts with the GABAA receptor, but conclusions as to whether or 

not apigenin is an anxiolytic are inconclusive or contradicting. It is possible that chamomile 

contains many other components that act on the nervous system. Studies are limited, so its actual 

mode of action is unknown. It is argued that folk remedies have no clinical significance, but the 

one clinical study of M. recutita suggests that chamomile is indeed an anxiolytic. 

Multiple in vitro studies have been published that test the antibacterial properties of 

chamomile on S. aureus, but there are no human clinical studies. The results of the in vitro 

studies are conflicting. Therefore, the efficacy of chamomile on S. aureus or any other bacterial 

infection is inconclusive. It is possible that chamomile tea’s argued effectiveness on 

conjunctivitis could be due to its significant inflammatory effects and possible antibacterial 

activity.  

Based on the physician interviews, physicians consider chamomile to be safe in the 

treatment of anxiety and as an antibiotic supplement for eye infections, except when large 



	   28	  

amounts of chamomile tea are given to infants. When parents supplement breast milk or formula 

for chamomile tea, the infant will generally drink less milk. This causes sodium levels in the 

blood to drop, leading to hyponatremia. The interviewed physicians were generally skeptical of 

CAM, yet open to learning about it as long as studies demonstrate safety and efficacy.  

One limitation of this literature review is that the studies I reviewed, especially pertaining 

to chamomile’s effects on S. aureus, each used very unique methods. The different methods may 

be the cause of different results. There are not enough studies available to compare studies with 

similar methods.  

 Another limitation is that evidence exists that apigenin interacts with the GABAA 

receptor just as benzodiazepines do, yet there is limited evidence that benzodiazepines are safe 

for children. This suggests that apigenin may possibly not be safe for children, either.  
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FUTURE DIRECTIONS 

 Completing the literature review and interviews surfaced ideas for future directions. First, 

there must be more studies completed testing the effects of chamomile on GAD and S. aureus in 

order to demonstrate safety and efficacy. I interviewed thirteen allopathic physicians, but am 

now interested in interviewing other professionals such as pediatric psychologists, behavioral 

therapists, naturopathic and homeopathic practitioners, and parents who use CAM for their 

children. Their views could be compared and contrasted with those of the allopathic physicians. 

Additionally, I am interested in reviewing other forms of folk medicine and comparing them to 

curanderismo.  
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