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Relevance  
For millennia, Indigenous communities of the American Southwest have used native 
plants to treat skin inflammation, wounds, and infections. Despite this rich 
ethnobotanical knowledge, many of these therapies remain underrepresented in 
dermatologic literature and practice. 

Objective  
This review bridges traditional Indigenous use and modern scientific validation of four 
Southwestern botanicals, Larrea tridentata (chaparral), Yucca spp., Juniperus 
monosperma (desert cedar), and Aloe vera, with established or emerging applications in 
inflammatory skin conditions. 

Methods  
A structured literature search was conducted across biomedical and ethnobotanical 
databases (PubMed, Scopus, ScienceDirect, Google Scholar, AnthroSource). Inclusion 
criteria prioritized topical use, Indigenous documentation, Southwestern U.S. origin, and 
relevance to dermatology. Extracted data were organized into four categories: traditional 
use, phytochemistry, mechanisms of action, and safety. 

Results  
All four botanicals demonstrated convergent support between traditional applications 
and biomedical findings. Larrea tridentata exhibits potent antioxidant and 
anti-inflammatory activity via nordihydroguaiaretic acid, though systemic toxicity limits 
internal use. Yucca spp. deliver saponins and flavonoids that suppress NF-κB and MAPK 
pathways, reduce cytokines, and combat microbial infections. Juniperus monosperma, 
rich in thujone, α-pinene, and bornyl acetate, demonstrates antimicrobial and 
anti-inflammatory activity, with caution warranted due to potential neurotoxicity in high 
concentrations. Of the four botanicals studied, Aloe vera shows the most robust clinical 
evidence for wound healing, eczema, and psoriasis, with key compounds like acemannan 
and aloin supporting epithelial regeneration and cytokine modulation. 

Conclusion  
Southwestern Indigenous botanical therapies for skin inflammation are increasingly 
supported by molecular and clinical evidence. Integrating these therapies into modern 
dermatology requires both scientific rigor and cultural respect. Future research should 
emphasize culturally contextualized formulations, safety assessments, and collaborative 
efforts with Indigenous communities to ethically preserve and apply ancestral 
knowledge. 

INTRODUCTION 

Indigenous peoples of the Southwestern United States have 
long relied on botanical medicine for dermatologic care, us
ing native plants to treat wounds, rashes, burns, and in
flammatory conditions in arid and sun-exposed environ
ments (Table 1). This knowledge, interwoven with 

ceremony, ecological stewardship, and oral tradition, pre
dates and underlies many ingredients now found in com
mercial skin care.1,2 However, despite growing biomedical 
interest in phytomedicine, the dermatologic traditions of 
Native American communities remain underrepresented in 
clinical literature and commercial dermatology. 
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Table 1. Ethnobotanical Use and Dermatologic Applications of Key Southwestern Plants          

Plant Indigenous Use Dermatologic 
Indications 

Application 
Form 

Region Tribe 

Larrea tridentata 
(Chaparral) 

Poultices, tea Wounds, infection, 
inflammation 

Poultice, 
wash 

AZ, NM Cahuilla, 
Pima 

Yucca spp. Root soap, scalp/
hair wash 

Eczema, scalp 
irritation 

Root extract NM, AZ Navajo, 
Pueblo 

Juniperus monosperma 
(Desert Cedar) 

Steam bath, 
salves 

Swelling, purification Essential oil, 
steam 

Southwest 
US 

Apache, 
Hopi 

Aloe vera Burn/wound 
remedy 

Burns, psoriasis, 
eczema 

Gel Southwest 
US 

Yoeme, 
Xicana 

This gap is particularly pressing given the disproportion
ate burden of inflammatory skin conditions in rural and 
Indigenous populations, including atopic dermatitis, xero
sis, and bacterial or fungal infections secondary to environ
mental stressors such as sun exposure, dust, and limited 
water access.3,4 Limited access to dermatologic care further 
exacerbates these conditions, reinforcing health inequities 
that disproportionately affect Native and underserved com
munities. 

This review aims to respectfully bridge traditional eth
nobotanical wisdom with modern scientific findings, focus
ing on four botanicals commonly used by Southwestern 
tribes: Larrea tridentata (chaparral), Yucca spp., Juniperus 
monosperma (desert cedar), and Aloe vera. Each plant is 
explored for its phytochemical constituents, clinical rele
vance, anti-inflammatory and wound-healing mechanisms, 
and safety considerations. We frame this exploration not 
only as a scientific endeavor but as a step toward ethical 
inclusion and preservation of Indigenous dermatologic 
knowledge. 

By highlighting the convergence of ancestral healing and 
recent contemporary scientific research, this review sup
ports the integration of culturally contextualized botanicals 
into evidence-based dermatology, particularly in settings 
where conventional therapies may be inaccessible, unaf
fordable, or culturally incongruent.5‑7 

MATERIALS AND METHODS 

A structured literature review was conducted between Jan
uary and April 2025 using databases including PubMed, 
Scopus, Google Scholar, ScienceDirect, and AnthroSource. 
Search terms combined plant names (eg, Aloe vera, Yucca 
spp., Larrea tridentata, Juniperus spp.) with keywords such 
as “Indigenous,” “Southwest,” “dermatology,” and “topical 
use.” Inclusion criteria required sources to document top
ical application, Southwestern U.S. botanical species, In
digenous ethnobotanical relevance, and dermatologic util
ity. Studies limited to systemic use or lacking 
phytochemical or pharmacologic evidence were excluded. 
Each plant was analyzed using a four-part framework: (1) 
traditional Indigenous use, including preparation and cul
tural context; (2) phytochemistry, emphasizing active com
pounds like saponins, flavonoids, and lignans; (3) mecha
nisms of action, such as cytokine inhibition or antioxidant 

activity; and (4) safety, drawing from both traditional prac
tices and modern toxicology. This approach allowed cross-
validation of ancestral knowledge with biomedical evidence 
to assess relevance for modern integrative dermatology. 

RESULTS 

1. KEY BOTANICALS (FIGURE 1) 

1.1. CHAPARRAL (LARREA TRIDENTATA) 

TRADITIONAL USE 

Chaparral (Larrea tridentata), or creosote bush, is one of 
the most widely utilized plants in Indigenous Southwestern 
medicine. Tribes including the Cahuilla, Pima, and Apache 
have long applied poultices of its leaves and stems to treat 
skin infections, wounds, fungal eruptions, and rheumatic 
pain.4,8 Preparations such as “chaparral tea” or resinous 
compresses were also used ceremonially and for purifying 
the skin after environmental exposure. 

PHYTOCHEMISTRY 

The primary bioactive compound in L. tridentata is nordi
hydroguaiaretic acid (NDGA), a potent lignan that can com
prise up to 50% of the leaf resin.7 Other constituents in
clude quercetin, catechins, flavonolignans, saponins, and 
essential oils. NDGA and its derivatives possess powerful 
antioxidant, anti-inflammatory, and antimicrobial proper
ties, making them pharmacologically promising yet contro
versial due to toxicity concerns (Table 2).7,8 

MECHANISMS OF ACTION 

NDGA exhibits dual lipoxygenase and cyclooxygenase inhi
bition, reducing leukotrienes and prostaglandins central to 
cutaneous inflammation. In vitro assays show superoxide 
scavenging capacity surpassing vitamin C, and significant 
reductions in TNF-α, IL-1β, and COX-2 activity.7,9 NDGA 
also activates the NRF2 antioxidant pathway while simul
taneously downregulating redox-sensitive inflammatory 
genes like Sp1 and NF-κB.9 Recent hydrogel-based formu
lations using Larrea extract enhanced fibroblast adhesion 
and promoted wound healing in vivo without cytotoxic
ity.10 
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Figure 1. Mechanistic pathways of Southwestern U.S.      
botanicals in dermatologic inflammation and skin       
repair.  
Illustrated mechanisms of action for four traditional medicinal plants: Larrea tridentata 
(Chaparral) inhibits lipoxygenase (LOX) and cyclooxygenase (COX) enzymes and acti
vates the NRF2 antioxidant response pathway. Yucca spp. suppress nuclear factor-kappa 
B (NF-κB) and mitogen-activated protein kinase (MAPK) signaling while supporting epi
dermal barrier restoration. Juniperus monosperma (Desert Cedar) downregulates pro-in
flammatory cytokines and disrupts microbial membranes through monoterpene action. 
Aloe vera enhances type I collagen synthesis, modulates cytokines, and upregulates 
aquaporin-3 (AQP3), supporting hydration and epithelial repair. Parga, A. (2025). South
west Botanicals Mechanisms. Zenodo. https://doi.org/10.5281/zenodo.15547979 

ANTIMICROBIAL EFFECTS 

Modern studies affirm the plant’s broad-spectrum antimi
crobial activity, with ethanol extracts showing >99.9% in
hibition against Staphylococcus aureus, Pseudomonas aerug
inosa, and Malassezia spp.11 The mechanisms likely involve 

Table 2. Antioxidant and Anti-inflammatory Activities (In Vitro Assays)        

Plant DPPH (IC₅₀ 
µg/mL) 

ABTS Scavenging 
Activity 

Suppression of Inflammatory 
Markers 

Larrea tridentata (Chaparral) 8.49 Strong ↓ NO ↓ IL-6, TNF-α 

Yucca spp. 29.18 Moderate ↓ NO, COX-2 ↓ IL-1β, TNF-α 

Juniperus monosperma 
(Desert Cedar) 

Not reported High (via α-

thujone) 

↓ iNOS ↓ TNF-α, IL-1β 

Aloe vera Varies by 
extract 

Moderate ↓ ROS, ↓ NO ↓ JAK/STAT, NF-κB 

Abbreviations: DPPH: 2,2-diphenyl-1-picrylhydrazyl; IC₅₀: Half-maximal inhibitory concentration; ABTS: 2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid); NO: Nitric oxide; 
iNOS: Inducible nitric oxide synthase; COX-2: Cyclooxygenase-2; ROS: Reactive oxygen species; IL: Interleukin; TNF-α: Tumor necrosis factor-alpha; JAK/STAT: Janus kinase / Signal 
transducer and activator of transcription; NF-κB: Nuclear factor kappa B 

phenolic disruption of microbial membranes and fungal 
β-1,3-glucanase inhibition.4 

MODERN SAFETY CONSIDERATIONS 

Although L. tridentata is non-cytotoxic in vitro at topical 
concentrations, its use is limited by the systemic hepato
toxicity of NDGA. High-dose ingestion has been associated 
with nephropathy and bile duct injury, leading to its re
moval from the Food and Drug Administration (FDA) food 
additive lists.8,9 However, as of late, newer methylated de
rivatives (eg, M4N) and nanocarrier formulations are being 
developed to retain bioactivity while mitigating systemic 
toxicity.12 For dermatologic use, topical application of con
trolled-extract preparations remains the safest and most 
effective route. 

SUMMARY 

L. tridentata exemplifies the intersection of ancestral In
digenous knowledge and modern phytomedicine. Its 
NDGA-rich profile offers compelling anti-inflammatory, 
antioxidant, and antimicrobial potential for skin conditions 
such as eczema, infected wounds, and fungal dermatoses. 
While internal use carries toxicity risk, topical formulations 
rooted in traditional poultice methods offer a culturally 
grounded and scientifically supported therapeutic avenue. 

1.2. YUCCA (YUCCA SPP.) 

TRADITIONAL USE 

Yucca, known as the “soap root” or “desert cleanser,” holds 
deep ethnobotanical significance for Indigenous communi
ties across the Southwest, including the Navajo, Apache, 
and Pueblo peoples. Traditionally, yucca roots were pulver
ized to create foamy skin washes used to cleanse wounds, 
soothe eczema, and reduce joint swelling.1,13 Yucca was 
also ritually used to purify the scalp, promote hair growth, 
and relieve inflammation of the skin, scalp, and joints, par
ticularly through intergenerational ceremonial practice 
among the Yoeme and Hopi.14 

PHYTOCHEMISTRY 

Yucca is pharmacologically rich in steroidal saponins, 
which confer both its foaming and medicinal properties. 
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Table 3. Dermatologic Use of Yucca-Derived Bioactives      

Compound Dermatologic Use Current Status in Skincare 

Quercetin Anti-inflammatory, antioxidant, reduces UV damage and 
hyperpigmentation 

Widely used in serums and creams 

Resveratrol Antioxidant, combats photoaging and oxidative stress Popular in anti-aging and rejuvenation 
products 

Caffeic Acid Antioxidant, tyrosinase inhibitor (skin brightening, anti-
aging) 

Present in formulations for melasma/
photodamage 

Gallic Acid Antioxidant, anti-inflammatory, skin tone improvement Used in skin-brightening and anti-aging 
products 

Luteolin Anti-inflammatory, soothing, potential for rosacea and 
sensitive skin 

Emerging in plant-based calming 
formulations 

Apigenin Anti-inflammatory, used for irritated and sensitive skin Niche use in botanical formulations 

Shikimic Acid Mild exfoliant (AHA-like), promotes skin renewal Used in Asian cosmeceuticals and peels 

Steroidal Saponins Foaming, antimicrobial, enhances penetration Recognized potential; limited use in 
natural cleansers 

Trans-4,4′-′
Dihydroxystilbene 

Anti-inflammatory, anti-cancer potential Preclinical; not yet used in commercial 
skincare 

Yuccaloesides / 
Gloriosaols 

Saponins with antioxidant and anti-inflammatory effects Not commercialized; potential area for 
exploration 

Studies have identified over 100 saponins from various 
Yucca species, with prominent spirostanic structures such 
as yuccaloeside A–E and gloriosaol A–E, as well as 
flavonoids like quercetin, luteolin, apigenin, and resver
atrol.15‑17 Other key constituents include phenolic acids 
(caffeic acid, gallic acid), shikimic acid, and anti-inflam
matory stilbenes such as trans-4,4′-dihydroxystilbene.18 

(Table 3). 

MECHANISMS OF ACTION 

Yucca’s anti-inflammatory activity is driven by the suppres
sion of multiple cytokines and signaling pathways. Yucca 
root and leaf extracts downregulate TNF-α, IL-1β, IL-6, and 
COX-2 expression, while also inhibiting the NF-κB, JAK/
STAT, and MAPK (p38, ERK1/2, JNK) pathways.16,17 The 
saponins and stilbenes act in synergy to inhibit nitric ox
ide production via iNOS and reduce reactive oxygen species 
through Nrf2 activation.13 Notably, yuccaol A and C have 
been shown to inhibit β-glucuronidase and NO in 
macrophages, suggesting a role in chronic inflammatory 
dermatoses. In a carrageenan-induced rat paw model, 
Yucca gigantea extract significantly lowered TNF-α and 
COX-2, improved histologic skin structure, and restored 
GSH levels.16 

ANTIMICROBIAL AND BARRIER-SUPPORTIVE EFFECTS 

Yucca’s saponin-rich butanolic extracts inhibit both Gram-
positive (Staphylococcus aureus) and Gram-negative (E. coli, 
P. aeruginosa) bacterial growth, as well as Candida albicans 
and other fungi.13 The amphipathic nature of saponins al
lows membrane disruption and antimicrobial penetration, 
while the plant’s high antioxidant capacity, measured via 
DPPH, ORAC, and FRAP assays, supports its ability to miti
gate oxidative barrier damage.17 

MODERN APPLICATIONS 

Yucca’s traditional cleansing function translates well into 
modern dermatology as a gentle topical adjunct for in
flammatory conditions like eczema, especially when com
pounded into soaps, hydrosols, or foaming gels. Clinical 
formulations that harness its saponins and flavonoids show 
promise in restoring the skin barrier, scavenging free rad
icals, and reducing microbial colonization, all without the 
steroid-associated side effects. As a bonus, topical prepa
rations avoid the hepatotoxicity observed in oral saponin 
overdoses and maintain favorable safety profiles in vivo.8,15 

SUMMARY 

Yucca exemplifies a desert-adapted botanical whose inter
generational use for skin inflammation has been mechanis
tically validated by contemporary science. Its rich content 
of steroidal saponins, anti-inflammatory flavonoids, and 
barrier-protective antioxidants supports its continued ex
ploration in integrative dermatology, especially for condi
tions like eczema, contact dermatitis, and infected wounds. 
With minimal toxicity and deep cultural roots, Yucca spp. 
stand as a symbol of the harmony between Indigenous 
plant wisdom and biomedical innovation. 

1.3. CEDAR (JUNIPERUS MONOSPERMA) 

TRADITIONAL USE 

Known to many Indigenous Southwestern tribes as a sacred 
purifying agent, Juniperus monosperma (commonly referred 
to as desert cedar) has long been used in ceremonial steam 
baths, smoke cleansing rituals, and topical poultices. 
Among the Diné (Navajo), Pueblo, and Apache peoples, 
crushed needles and berries were applied to swollen joints 
and inflamed skin, while aromatic steam infusions were 
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used to treat respiratory conditions and cleanse the spirit.1,

14 Juniper smoke, in particular, played a dual medicinal and 
spiritual role, believed to detoxify both the skin and the 
mind. 

PHYTOCHEMISTRY 

The resin-rich needles and berries of J. monosperma are 
high in monoterpenes such as α-pinene, sabinene, 
limonene, and particularly α-thujone, an oxygenated 
monoterpenoid also present in Eastern white cedar (Thuja 
occidentalis).19,20 Other constituents include β-thujone, 
camphene, and terpineol derivatives, all contributing to 
its distinctive aroma and potent biological activity. These 
volatile oils act as both antimicrobial agents and skin stim
ulants. 

MECHANISMS OF ACTION 

Essential oils from various Juniperus species, including J. 
monosperma analogs such as J. communis and J. chinensis, 
exhibit robust antimicrobial and anti-inflammatory activ
ity. In vitro studies show that α-pinene and β-thujone in
hibit the production of pro-inflammatory cytokines like 
TNF-α, IL-1β, and IFN-γ via suppression of NF-κB and 
iNOS pathways.19 Lipid peroxidation markers such as MDA 
are also reduced, indicating antioxidant capacity. Antimi
crobial assays reveal that J. communis oil possesses MIC 
values as low as 4.75 µg/mL against S. aureus, with com
parable activity against E. coli and various fungal strains 
including Aspergillus and Trichophyton.19,20 These results, 
though derived from close relatives, are likely translatable 
to J. monosperma, given the shared chemical profile and tra
ditional usage overlap. 

MODERN DERMATOLOGIC APPLICATIONS 

Cedar essential oils are increasingly incorporated into topi
cal formulations aimed at treating acne, contact dermatitis, 
and oily skin conditions due to their astringent and puri
fying properties. In integrative dermatology, hydrosols and 
diluted essential oil preparations derived from this species 
are used for wound cleansing, fungal skin infections, and 
even scalp conditions such as seborrheic dermatitis.1 It’s 
vasodilatory and circulation-enhancing actions also make 
it a candidate for post-inflammatory hyperpigmentation 
care. However, due to thujone’s known neurotoxicity at 
high doses, formulation safety requires precise dilution, es
pecially for application on compromised skin or in pediatric 
populations.21 

RISKS AND SAFETY CONSIDERATIONS 

Thujone is a known neurotoxin at high concentrations and 
may provoke seizures through GABA receptor antagonism. 
Regulatory agencies, including the European Medicines 
Agency, limit thujone content in topical formulations to 
prevent systemic absorption.22 Contact dermatitis has also 
been reported with undiluted or oxidized oils. Therefore, 
clinical use of J. monosperma must rely on low-dose, well-
characterized extracts with known chemotypes. Topical ap
plication of diluted cedar oil in carrier bases (eg, jojoba, 

glycerin) is generally well tolerated when used intermit
tently. 

SUMMARY 

Cedar, specifically Juniperus monosperma, embodies the in
tegrative potential of plant-based medicine rooted in cere
mony, tradition, and science. Its volatile oils, rich in thu
jone and α-pinene, provide antimicrobial and 
anti-inflammatory effects validated by modern pharmacol
ogy. When formulated responsibly, cedar offers a culturally 
resonant botanical for treating inflammatory and infectious 
skin conditions, especially in underserved communities 
where traditional plant knowledge remains an untapped re
source for sustainable dermatologic care. 

1.4. ALOE (ALOE VERA) 

TRADITIONAL USE 

While not endemic to the American Southwest, Aloe vera 
has been embraced by Indigenous desert-dwelling commu
nities such as the Yoeme and Xicana peoples as a “hero 
plant” for treating sunburns, insect bites, and dry, inflamed 
skin.1 Traditionally, the fresh inner gel was applied directly 
to burns and wounds, hydrating and cooling the skin while 
simultaneously aiding healing. These practices reflect deep 
environmental adaptation, with aloe serving both medici
nal and survival purposes in arid climates. 

PHYTOCHEMISTRY 

Aloe vera gel contains over 200 bioactive constituents, in
cluding polysaccharides (especially acemannan), glycopro
teins, sterols (β-sitosterol), anthraquinones (aloin, aloe-
emodin), flavonoids, trace minerals (zinc, magnesium), and 
salicylic acid.23,24 Acemannan, a mannose-rich polysaccha
ride, is considered the principal compound responsible for 
aloe’s wound healing and immunomodulatory effects. 

MECHANISMS OF ACTION 

Aloe’s healing properties are driven by its capacity to re
duce inflammation, enhance fibroblast activity, and stimu
late collagen synthesis. Acemannan activates macrophages, 
increases cytokine signaling (IL-6, IL-8, IL-10), and pro
motes type I collagen production via Smad and MAPK path
ways.23,25 Anthraquinones like aloin inhibit JAK1–STAT1/3 
and ROS production, reducing TNF-α, IL-1β, and IL-6 lev
els.26 Aloe also restores tight junction proteins (eg, 
claudin-1, ZO-1) and reduces Th2/Th17-driven inflamma
tion in atopic dermatitis models.27 Extracellular vesicles 
derived from Aloe gel have recently been shown to shift 
macrophages from pro-inflammatory (M1) to regulatory 
(M2) phenotypes, offering a novel mechanism of immune 
modulation.28 

EVIDENCE-BASED DERMATOLOGIC APPLICATIONS 

Aloe’s traditional uses have been strongly validated by 
modern clinical trials. A systematic review of 23 human 
trials found that Aloe significantly accelerated healing in 
burns, ulcers, cesarean wounds, cracked nipples, and pres
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sure sores, often outperforming standard treatments like 
silver sulfadiazine and lanolin.29 One randomized trial re
ported a 29% faster wound healing time and complete clo
sure by day 15 with Aloe hydrogel.3 Another RCT involving 
2,248 psoriasis patients showed that an Aloe-propolis oint
ment led to complete lesion clearance in 64.4% of partici
pants.30 In vitro studies also demonstrate Aloe’s ability to 
upregulate aquaporin-3 (AQP3), a key protein in skin hy
dration, by over 380% when combined with betaine.31 

CONDITIONS TREATED 

Aloe is clinically beneficial in: 

SAFETY AND FORMULATION CONSIDERATIONS 

Aloe is generally well tolerated in topical applications, es
pecially when derived from the inner leaf gel. Rare adverse 
effects include mild dryness or irritation in sensitive indi
viduals.5 Toxicity concerns related to anthraquinones like 
aloin and aloe-emodin apply mainly to oral preparations 
or whole leaf extracts; thus, dermatologic formulations ad
here to International Aloe Science Council (IASC) guide
lines, limiting aloin to <10 ppm.24 Traditional usage of 
fresh aloe gel aligns with safe, effective application, though 
commercial dilution often reduces therapeutic potency. 

SUMMARY 

Aloe vera bridges ancient desert knowledge and contem
porary skin science, making it a standout example of eth
nobotanical convergence. Its polysaccharide- and an
thraquinone-rich composition supports epithelial 
regeneration, collagen synthesis, cytokine modulation, and 
hydration, properties corroborated by robust clinical and 
molecular data. For Indigenous and integrative dermatol
ogy alike, Aloe vera remains a culturally meaningful and bi
ologically powerful ally in the treatment of inflammatory 
skin conditions. 

2.0 CULTURAL CONSIDERATIONS AND ETHICAL 
INTEGRATION 

2.1. AVOIDING CULTURAL APPROPRIATION 

While many plant-based skincare ingredients have become 
mainstream in modern dermatology, it is crucial to rec
ognize and credit their cultural origins. Botanicals such 
as Larrea tridentata (chaparral), Yucca spp., and Aloe vera 
were not only medicinal remedies but sacred tools passed 
through generations by Indigenous peoples of the South
western United States, including the Pima, Cahuilla, Hopi, 
Navajo, and Yoeme communities.1,32 The incorporation of 
these plants into commercial dermatology products often 
occurs without proper acknowledgment or reciprocity. Cece 
Meadows, a Xicana and Yoeme skincare advocate, notes 
that many Indigenous practices are “appropriated and wa
tered down for profit without understanding the intergen

erational knowledge behind them.”1 In integrative derma
tology, it is imperative to resist cultural erasure by ensuring 
that Indigenous origins are not only cited but honored. 

2.2. IMPORTANCE OF TRIBAL CONSULTATION AND CO-
AUTHORSHIP 

Ethnobotanical research carries a responsibility to include 
Native voices as partners, not subjects. Historical extraction 
of plant knowledge without consent or benefit-sharing has 
fostered deep mistrust. Therefore, tribal consultation 
should be a foundational step in study design, ideally in
cluding tribal IRB approval, local elder input, and co-au
thorship by Indigenous scholars or knowledge keepers. Eth
ical models include Community-Based Participatory 
Research (CBPR), which re-centers research priorities 
around community-defined goals. This is particularly im
portant for plants like Yucca baccata and Juniperus 
monosperma, which are tied not only to medicinal use but 
to language, ceremony, and ecological identity.14 

2.3. PROTECTING PLANT SOVEREIGNTY AND 
SUSTAINABILITY 

The rise of “green beauty” and demand for botanical actives 
threatens the sustainability of many desert plants. Larrea 
tridentata, once used in small batches for poultices or tea, is 
now at risk of overharvesting for NDGA-based extracts mar
keted for anti-aging and skin inflammation.33 Plant sov
ereignty refers to the right of Indigenous communities to 
control access, use, and stewardship of flora within their 
territories. Ethical sourcing must include sustainable wild
crafting guidelines and, ideally, formal agreements that en
sure financial or educational return to Native communities. 
Furthermore, the inclusion of non-native plants like Aloe 
vera in Indigenous skincare traditions exemplifies adapt
ability but should not be mistaken for erasure of native 
species. True decolonization of dermatologic botanicals in
volves both environmental and cultural protection. 

2.4. INCORPORATING INDIGENOUS VOICES IN 
RESEARCH AND EDUCATION 

Modern dermatologic education often omits the cultural 
context behind widely used botanicals. Integrating Indige
nous voices into medical training, whether through guest 
lectures, required readings, or co-authored papers, can fos
ter a more respectful and holistic approach to skin health. 
Curricula should not only discuss mechanisms of action but 
the ecological, spiritual, and ceremonial meanings of these 
plants. For instance, desert cedar is used in both dermato
logic care and ceremonial smoke cleansing, often simulta
neously, symbolizing purification in multiple realms.2,14 As 
we pursue evidence-based medicine, we must also protect 
and elevate evidence grounded in oral tradition and place-
based knowledge. 

• Burns and radiation dermatitis 
• Psoriasis and atopic dermatitis (eczema) 
• Wound healing post-biopsy, graft, or surgery 
• Xerosis and transepidermal water loss 
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Table 4. Key Bioactive Compounds and Mechanisms of Dermatologic Action         

Plant Major Compounds Molecular Pathways Dermatologic Effects 

Larrea tridentata (Chaparral) NDGA, flavonoids ↓ COX/LOX, ↑ NRF2 Antioxidant, anti-inflammatory 

Yucca spp. Saponins, flavonoids ↓ TNF-α, ↓ NF-κB, ↑ 

Nrf2 

Barrier support, antimicrobial 

Juniperus monosperma 
(Desert Cedar) 

α-/β-thujone, α-

pinene 

↓ IL-1β, ↓ COX-2, 

antimicrobial 

Anti-inflammatory, antifungal 

Aloe vera Acemannan, aloin, 
aloesin 

↓ JAK-STAT, ↓ MAPK, ↑ 

AQP3 

Wound healing, hydration, cytokine 
modulation 

Abbreviations: AQP3: Aquaporin-3; COX: Cyclooxygenase; COX-2: Cyclooxygenase-2; IL-1β: Interleukin-1 beta; JAK-STAT: Janus kinase / Signal transducer and activator of tran
scription; LOX: Lipoxygenase; MAPK: Mitogen-activated protein kinase; NF-κB: Nuclear factor kappa B; NDGA: Nordihydroguaiaretic acid; NRF2: Nuclear factor erythroid 2–related 
factor 2; TNF-α: Tumor necrosis factor-alpha 

DISCUSSION 

CROSS-VALIDATING TRADITIONAL AND MODERN 
UNDERSTANDINGS 

The convergence of Indigenous knowledge and biomedical 
science offers a powerful validation of traditional desert 
botanicals. Aloe vera, used for generations to treat burns 
and dry skin, is now clinically shown to accelerate wound 
healing by up to 29% and promote fibroblast proliferation, 
angiogenesis, and collagen synthesis.3,29 Similarly, Yucca 
spp., historically applied as poultices and shampoos, have 
demonstrated anti-inflammatory and antimicrobial efficacy 
through saponins, flavonoids, and NF-κB suppression.16,17 

Larrea tridentata (chaparral), revered for wound care, ex
hibits NDGA-driven antioxidant and COX/LOX inhibition.7,

8 Juniperus monosperma, though under-studied compared to 
its eastern relatives, shares phytochemical parallels such as 
α-pinene and bornyl acetate with Thuja occidentalis, which 
reduces TNF-α and IL-6 in murine models.19,21 These find
ings affirm that traditional uses are not merely anecdotal, 
they align with immunologic and pharmacologic mecha
nisms recognized in modern dermatology (Table 4). 

GAPS IN CLINICAL TRIALS AND DERMATOLOGIC 
FORMULATIONS 

Despite robust in vitro and animal-model support, transla
tional research remains limited. Of the four botanicals re
viewed, only Aloe vera has undergone substantial human 
testing for dermatologic conditions such as psoriasis, 
eczema, and burns, with numerous clinical trials confirm
ing efficacy. In contrast, Yucca spp., Larrea tridentata, and 
Juniperus monosperma, lack formal trials in skin disease 
populations. Additionally, most over-the-counter formula
tions dilute active ingredients below therapeutic thresh
olds, and rarely include culturally grounded application 
methods.1 This disconnect underscores the need for derma
tologic products that not only incorporate traditional ac
tives but also reflect their historical context and effective 
delivery systems. 

RECOMMENDATIONS FOR FUTURE INTEGRATIVE 
DERMATOLOGY STUDIES 

To responsibly bridge ethnobotany and evidence-based 
medicine, future research should include: 

Culturally Co-designed Trials:   Collaborative trials with 
Indigenous stakeholders to assess safety, efficacy, and for
mulation preferences. 

Biochemical Standardization:  Quantification of active 
compounds such as NDGA, acemannan, and steroidal 
saponins in both traditional and commercial preparations. 

Novel Delivery Platforms:   Exploration of hydrogels, 
emulsions, or nanocarriers (eg, Aloe-derived extracellular 
vesicles) to optimize penetration and reduce toxicity.12,28 

Safety Surveillance:  Ongoing toxicologic studies to de
fine dermal safety windows for compounds like thujone 
and NDGA, especially in pediatric or immunocompromised 
populations. 

INTEGRATIVE AND EQUITABLE CARE FOR UNDERSERVED 
REGIONS 

Many rural and reservation-based communities suffer from 
underdiagnosed and undertreated inflammatory skin con
ditions due to limited dermatologic access. Botanicals with 
dual anti-inflammatory and antimicrobial properties, such 
as Yucca spp. or Larrea tridentata, may offer low-cost, cul
turally acceptable adjuncts. Incorporating these therapies 
into teledermatology, community clinics, and mobile care 
platforms could help reduce access disparities while hon
oring traditional knowledge. The respectful integration of 
Indigenous botanicals, grounded in both community voice 
and scientific rigor, may enhance treatment options for 
eczema, psoriasis, and wound healing in marginalized pop
ulations across the arid Southwest. 
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