An Evidence-Based Review of Natural Compounds and Their
Effects on Papillary Thyroid Cancer Shrinkage in Human
Subjects

|. Executive Summary

This report presents a comprehensive, evidence-based review of the documented effects of a specific list of
natural compounds—Epigallocatechin-3-gallate (EGCG), 6-Gingerol, Curcumin, B-Carotene, Baicalein, Delphinidin,
Flavonoids (Genistein), Guggulsterone, Isothiocyanates, Linalool, Lycopene, Parthenolide, Perylill alcohol, Piperine,
Platycodon saponin, Psoralidin, Quercetin, Resveratrol, Salinomycin, Silibinin, Ursolic acid, Vitamin D3, and
Withaferin A—on papillary thyroid cancer (PTC) shrinkage or regression in human subjects. The analysis
systematically examined scientific literature (including in vitro and animal studies), clinical trials, and case reports,
alongside relevant YouTube content, to ascertain direct evidence of tumor shrinkage attributable to these
compounds.

The overarching conclusion derived from this extensive review is that direct evidence of papillary thyroid cancer
(PTC) shrinkage in human subjects specifically attributable to the natural compounds listed is largely absent in the
reviewed literature. While many of these compounds demonstrate promising anti-cancer properties, such as
inhibiting cell proliferation, inducing apoptosis, or modulating signaling pathways, in in vitro (cell culture) and in
vivo (animal) models, or have shown effects in other human cancer types or general health benefits, these
preclinical findings do not translate to documented human PTC shrinkage. For the vast majority of the specified
compounds, no clinical trials or case reports were identified that directly demonstrate PTC tumor shrinkage in
human patients.

It is important to note that any instances of human PTC shrinkage or elimination observed within the examined
literature are consistently associated with conventional medical treatments or procedures. These include targeted
therapies such as Lenvatinib and Alectinib, immune checkpoint inhibitors (CPIs), and local ablative techniques like
Radiofrequency Ablation (RFA). This distinction is critical for accurate interpretation of the evidence. The current
body of scientific evidence underscores a significant translational gap between promising preclinical observations
of natural compounds and their demonstrated clinical efficacy in causing tumor regression in human PTC. This
highlights the imperative need for rigorous human clinical trials to validate any potential therapeutic roles for these
natural compounds in PTC.

Il. Introduction to Papillary Thyroid Carcinoma (PTC)



Papillary thyroid carcinoma (PTC) represents the most prevalent endocrine malignancy, constituting approximately

70% to 80% of all thyroid cancer diagnoses.1 Characterized by its epithelial origin and follicular cell differentiation,
PTC typically exhibits a more indolent course and a favorable prognosis compared to other thyroid carcinoma

subtypes, allowing for long-term survival even in cases with distant metastases.’ Despite its generally benign

behavior, PTC is notorious for its propensity to spread to regional lymph nodes, particularly those in the cervical

region, which can often be the initial presenting sign of the disease.’

The current standard of care for PTC predominantly involves surgical resection, which is considered curative in the
majority of cases.' Following surgery, radioactive iodine (RAI) ablation may be administered, especially for patients

identified as being at a high risk of recurrence, to further improve overall survival." For advanced or metastatic PTC
that is refractory to radioactive iodine, systemic therapies have emerged as crucial interventions. These include
antiangiogenic multikinase inhibitors, such as Sorafenib and Lenvatinib, and targeted therapies that address
specific genetic mutations, such as BRAF, RET, NTRK, and MEK alterations. Examples of such targeted agents
include Dabrafenib and Selpercatinib, which have demonstrated measurable tumor shrinkage and improved
response rates in clinical se'ftings.4 Beyond systemic pharmacological approaches, non-surgical local treatments

like thermal ablation, specifically Radiofrequency Ablation (RFA), are also being explored and have shown promise

in achieving complete tumor elimination for primary PTC lesions."?

The growing global incidence of thyroid cancer, coupled with a desire to explore complementary or alternative
therapeutic agents that may offer reduced toxicity profiles compared to conventional treatments, has spurred
significant research into natural compounds. Many of these compounds are recognized for their diverse
pharmacological activities, including anti-inflammatory, antioxidant, and anti-proliferative effects, which have been
observed in various preclinical cancer models.”® This rationale underpins the ongoing investigation into their
potential roles in oncology, including their capacity to induce tumor regression.

lll. Systematic Review of Compounds and Their Effects on
Papillary Thyroid Cancer

A. Compounds with Documented Human Papillary Thyroid Cancer Shrinkage
(Directly Attributable to the Listed Compound)

Based on the comprehensive review of the provided research material, no direct evidence was found of papillary
thyroid cancer shrinkage in human subjects specifically attributable to any of the natural compounds listed in the
user query. This finding is a critical observation, highlighting a significant gap in the translational research for
these compounds. While many of the compounds were investigated in various preclinical models (cell lines and



animal xenografts) and demonstrated promising anti-cancer properties, these effects have not been documented
to result in measurable tumor shrinkage in human patients with papillary thyroid cancer.

The consistent observation across numerous studies points to a challenge in translating preclinical success to
clinical efficacy. Factors such as the bioavailability of the compounds, their metabolic pathways within the human
body, the distribution to target tissues, and the complex nature of the human tumor microenvironment often limit
the direct applicability of in vitro or animal model results. For instance, a compound might exhibit potent effects in
a petri dish, but if it cannot reach the tumor in sufficient concentrations in vivo without causing systemic toxicity, its
clinical utility for tumor regression becomes limited. The absence of direct human clinical evidence for PTC
shrinkage from these natural compounds, despite extensive preclinical research on their anti-cancer properties,
underscores this significant translational gap. This pattern suggests that while these compounds may influence
cancer cells in a laboratory setting, their ability to cause measurable tumor regression in human PTC patients has
not been documented in the provided research. This observation emphasizes the critical need for rigorous human
clinical trials specifically designed to assess efficacy endpoints like tumor shrinkage for these particular
compounds in PTC.

B. Compounds with Preclinical (In Vitro/Animal) Evidence or General Anti-Cancer
Research Status in Relation to PTC (Explicitly Stating Absence of Direct Human
Shrinkage Cases)

For each compound discussed below, it is explicitly stated that no direct evidence of papillary thyroid cancer
shrinkage in human subjects was found in the provided research. The information presented pertains to in vitro
studies, animal models, human clinical trials for other conditions/general health benefits, or general discussions of
thyroid cancer.

1. Epigallocatechin-3-gallate (EGCG)

Search phrases used: Epigallocatechin-3-gallate EGCG papillary thyroid cancer shrinkage human, EGCG thyroid
cancer in vitro, EGCG thyroid cancer animal studies, EGCG thyroid cancer clinical trial, EGCG thyroid cancer case
report, EGCG thyroid cancer YouTube

EGCG, a prominent catechin abundantly found in green tea, has been extensively investigated for its anti-cancer
potential in preclinical models. In in vitro studies, EGCG effectively inhibited the proliferation, viability, and cell cycle
progression of human thyroid carcinoma cells.” Furthermore, it demonstrated a reduction in migration and
invasion while simultaneously increasing apoptosis in these cancerous cells, primarily through the suppression of

the EGFR/RAS/RAF/MEK/ERK signaling pathway.18 Beyond cellular models, EGCG also inhibited the growth of

human thyroid carcinoma xenografts in nude mice, achieving this by inducing apoptosis and down-regulating

. .1
angiogenesis.'®

Despite this robust preclinical evidence, no direct human clinical trial or case report evidence was found
demonstrating EGCG causing papillary thyroid cancer shrinkage in human subjects. Clinical trials involving EGCG



are documented for various other conditions, such as improving cognitive performance in Fetal Alcohol Syndrome,
treating low-grade intraepithelial neoplasia of the cervix, and acting as a chemopreventive agent for colorectal
cancer and hepatocellular carcinoma.’® However, these studies do not focus on, nor do they report, PTC
shrinkage. The strong

in vitro and in vivo evidence for EGCG's anti-thyroid cancer activity is in stark contrast to the lack of human PTC
shrinkage data. This discrepancy suggests that challenges in bioavailability or achieving therapeutic
concentrations in human thyroid tissue might be limiting its clinical application for tumor regression. It has been
noted that only a very small amount of ingested EGCG appears in the systemic circulation, with the majority being
degraded by intestinal microbiota.™ If EGCG does not reach the thyroid gland in sufficient concentrations, its
potent effects observed in laboratory settings may not be realized clinically. Future research may need to focus on
enhanced delivery methods or more bioavailable EGCG formulations to bridge this translational gap. YouTube
content discusses general anti-cancer properties and green tea benefits, but does not provide specific

documented cases of human PTC shrinkage.27

2. 6-Gingerol

Search phrases used: 6-Gingerol papillary thyroid cancer regression human, 6-Gingerol thyroid cancer in vitro,
6-Gingerol thyroid cancer animal studies, 6-Gingerol thyroid cancer clinical trial, 6-Gingerol thyroid cancer case
report, 6-Gingerol thyroid cancer YouTube

6-Gingerol, a bioactive constituent of ginger, has been studied for its pharmacokinetic properties and its role as an
anti-emetic. Preclinical investigations have shown that 6-Gingerol can inhibit the proliferation and tube formation
of primary cultured human endothelial cells, indicating an anti-angiogenic effect. It also induces cell cycle arrest
and suppresses experimental metastases in tumor-bearing mice.>° Animal studies have also shown that 6-gingerol

coated gold nanoparticles significantly reduced the elevated expression of thyroid cancer in experimental rats.®®

Human pharmacokinetic studies confirm that 6-Gingerol is absorbed after oral dosing and can be detected in the

body as glucuronide and sulfate conjugates.37 A phase Il randomized clinical trial demonstrated 6-Gingerol's
efficacy as an anti-emetic in solid tumor patients undergoing chemotherapy, significantly improving the complete
response rate for chemotherapy-induced nausea and vomiting (CINV), as well as enhancing appetite and quality of

life.%® However, this clinical trial focused on supportive care outcomes and did not assess or report any direct
tumor shrinkage. General discussions on YouTube regarding ginger's overall anti-cancer properties were identified,

but these do not include specific documented human cases of PTC shrinkage.39 No direct human clinical trial or
case report evidence was found demonstrating 6-Gingerol causing papillary thyroid cancer shrinkage in human
subjects. The existing clinical evidence for 6-Gingerol primarily supports its use in supportive care and provides
pharmacokinetic data, rather than demonstrating direct anti-tumor efficacy in humans. This indicates that while
preclinical data exists, its translation to direct tumor shrinkage for any cancer type, including PTC, is not
established in the provided information. The research trajectory for 6-Gingerol appears to be more aligned with
supportive cancer care or understanding its basic biological handling in humans, rather than its direct
tumor-reducing potential.



3. Curcumin

Search phrases used: Curcumin papillary thyroid cancer regression human, Curcumin thyroid cancer in vitro,
Curcumin thyroid cancer animal studies, Curcumin thyroid cancer clinical trial, Curcumin thyroid cancer case
report, Curcumin thyroid cancer YouTube

Curcumin, a polyphenolic compound derived from turmeric, has been extensively investigated for its broad
spectrum of pharmacological properties, including significant anti-cancer effects. In vitro studies have shown that
curcumin effectively inhibits hypoxia-induced reactive oxygen species upregulation and significantly decreases the
expression of hypoxia-inducible factor-1a (HIF-1a) in K1 PTC cells, suggesting potent anti-metastatic and

tumoristatic effects.*” Furthermore, curcumin has been observed to inhibit the viability, migration, and invasion of
TPC-1 and BCPAP-R PTC cells by regulating the miR-301a-3p/STAT3 axis and by inducing endoplasmic reticulum

stress-associated apoptosis.43 It also showed a radiosensitive effect on thyroid cancer cells when combined with
1-131.*” Animal studies demonstrated that curcumin can enhance docetaxel-induced apoptosis in anaplastic

thyroid carcinoma cells.*®

Despite the compelling preclinical evidence, no direct human clinical trial or case report evidence was found
demonstrating Curcumin causing papillary thyroid cancer shrinkage in human subjects. While curcumin has been
the subject of over 400 clinical studies for various chronic ilinesses, including cancer, a significant focus of this
research has been on overcoming its inherent challenges, particularly its low water solubility, poor intestinal
permeability, instability at alkaline pH, and rapid metabolism, all of which contribute to its limited oral

bioavailability.g Clinical trials listed in the provided material involving curcumin are for conditions such as cancer

anorexia-cachexia syndrome in head and neck cancer 0 or general biomarker studies *! none of which
specifically assess or report PTC shrinkage. YouTube content includes general discussions on turmeric/curcumin's

ability to induce apoptosis in cancer cells %2 and even a "1-cup remedy" for thyroid nodules % but these are
general or anecdotal in nature and do not constitute documented cases of PTC shrinkage. The strong

in vitro anti-PTC activity of curcumin contrasts with the lack of documented clinical outcomes for tumor regression.
This suggests that the challenge of achieving effective concentrations in vivo in humans remains a significant
hurdle for its direct application in PTC tumor regression. The clinical utility of curcumin for direct tumor shrinkage
in PTC will likely depend on the success of advanced formulation techniques that can effectively overcome its
bioavailability limitations.

4. 3-Carotene

Search phrases used: beta-Carotene papillary thyroid cancer regression human, beta-Carotene thyroid cancer in
vitro, beta-Carotene thyroid cancer animal studies, beta-Carotene thyroid cancer clinical trial, beta-Carotene
thyroid cancer case report, beta-Carotene thyroid cancer YouTube

B-Carotene, a carotenoid and precursor to vitamin A, is recognized for its antioxidant properties and its role in

cancer prevention. Analysis of thyroid tissues from PTC patients, as well as healthy thyroid lobes, has shown the

presence of B-Carotene, with no significant differences in concentration between cancerous and healthy tissues.”



The overall impact of B-Carotene on thyroid function remains unclear, with some studies suggesting a positive

association with thyroid hormone levels, while others report no significant effect.”® Itis generally understood that

B-Carotene plays a role in the prevention of various clinical conditions, including cancer.”®

In vitro studies on lung, breast, and brain cancer cells showed that -carotene altered lipid metabolism and

inhibited growth, but these findings were not specific to thyroid cancer.®® Animal studies, such as the CARET trial,
investigated B-carotene for lung cancer prevention in high-risk individuals, but the intervention was halted due to

no benefit and substantial evidence of harmful effects on lung cancer incidence and total mortality, not for thyroid

cancer.m

No direct human clinical trial or case report evidence was found demonstrating 3-Carotene causing papillary
thyroid cancer shrinkage in human subjects. Clinical trials related to papillary thyroid carcinoma do not involve
B—Carotene.9 YouTube content identified discusses general thyroid cancer treatment and molecular genetics e,
but does not mention B-Carotene inducing tumor shrinkage. The presence of 3-carotene in thyroid tissues and its
general association with cancer

prevention does not imply a therapeutic role in shrinking established tumors. This highlights a fundamental
difference between chemoprevention, which aims to reduce cancer risk, and direct anti-tumor therapy, which
seeks to regress existing malignancies. The available research points to a potential preventative or general
health-supportive role for B-carotene in relation to cancer, but not a direct therapeutic role in causing tumor
shrinkage, especially not for established PTC. Therefore, caution should be exercised to avoid conflating general
health benefits or preventative associations with direct tumoricidal effects.

5. Baicalein

Search phrases used: Baicalein papillary thyroid cancer regression human, Baicalein thyroid cancer in vitro,
Baicalein thyroid cancer animal studies, Baicalein thyroid cancer clinical trial, Baicalein thyroid cancer case report,
Baicalein thyroid cancer YouTube

Baicalein has exhibited anti-cancer properties in preclinical studies. In vitro investigations suggest that Baicalein
can suppress the growth of human thyroid cancer cells by inducing mitotic catastrophe, apoptosis, and autophagy,

potentially through modulation of the NF-kB signaling pathway.71 It has also been reported to reduce cell viability
and colony numbers, induce apoptosis, and arrest cell cycles in undifferentiated thyroid cancer cells (FRO cells),

with inhibition of the ERK and PI3K/Akt pathways possibly contributing to these effects.” Furthermore, Baicalein
inhibits cell development in papillary thyroid cancer by regulating the miR-206/RAP1B pathway,76

A critical consideration regarding the in vitro evidence for Baicalein is an "Expression of Concern" issued for a key
paper reporting on its suppression of human thyroid cancer cell growth.71 This concern advises caution in
interpreting the data due to possible unreliability and a lack of response from the authors regarding requests for
raw data. This situation represents a significant red flag, undermining the scientific basis for its potential in PTC
and emphasizing the importance of data integrity in research translation. Animal studies have shown baicalin (a
related compound) induces autophagy via the NGFR/MAPK/mTOR axis in papillary thyroid carcinoma models.” In
terms of human clinical trials, a phase Ila study is currently evaluating Baicalein tablets for the treatment of



influenza fever in healthy adults, not for cancer indications.79

No direct human clinical trial or case report evidence was found demonstrating Baicalein causing papillary thyroid
cancer shrinkage in human subjects. YouTube content identified discusses non-surgical treatments like thermal

ablation for thyroid cancer 12, but provides no mention of Baicalein. Consequently, the

in vitro evidence for thyroid cancer should be interpreted with significant caution due to the noted “"Expression of
Concern" regarding data reliability. Without reliable preclinical data, advancing to human trials for PTC shrinkage
would be premature and potentially unethical, underscoring the critical role of scientific integrity in the research
pipeline.

6. Delphinidin

Search phrases used: Delphinidin papillary thyroid cancer regression human, Delphinidin thyroid cancer in vitro,
Delphinidin thyroid cancer animal studies, Delphinidin thyroid cancer clinical trial, Delphinidin thyroid cancer case
report, Delphinidin thyroid cancer YouTube

The provided research material does not contain direct studies on Delphinidin's effect on papillary thyroid cancer
shrinkage. The term "Delphinidin” in the search query appears to have led to some confusion with "Delphian lymph
node (DLN)" in certain search results. For instance, one study discusses the positivity of the Delphian lymph node
in male papillary thyroid carcinoma patients, indicating a higher risk of lymph node metastasis.®’ However, this
refers to a diagnostic and prognostic anatomical marker, not a chemical compound. This highlights the importance
of precise keyword matching and the potential for homonymic confusion during scientific literature searches.

In vitro studies on Delphinidin showed anti-cancer properties (anti-oxidant, anti-inflammatory, anti-angiogenic,
anti-cancer) and suppression of migration and invasion in oral squamous cell carcinoma cells, inducing apoptosis

via the mitochondria-dependent pathway and inhibiting cell motility via the MAPK-signaling pathway.83 These
findings are not specific to thyroid cancer. Animal studies on tirzepatide (a GLP-1 receptor agonist) did not show
an increased risk for overall or specific cancer types, including papillary thyroid carcinoma, but this is not

Delphinidin.®*

Other relevant discussions in the provided material pertain to tumor shrinkage in PTC patients receiving
conventional treatments. For example, studies describe "depth of response" and “tumor shrinkage" in patients

treated with Lenvatinib or Immune Checkpoint Inhibitor (CPI) therapy.3 These are established medical interventions
and not Delphinidin. YouTube content identified discusses lymph node metastases in microPTC 8 and general

thyroid cancer treatment "2 but provides no mention of Delphinidin. Therefore, no direct human clinical trial, case
report, or even preclinical evidence was found demonstrating Delphinidin causing papillary thyroid cancer
shrinkage in human subjects in the provided research material. The mentions of "shrinkage" or "regression” in the
context of PTC relate exclusively to conventional medical treatments.

7. Flavonoids (Genistein)



Search phrases used: Flavonoids Genistein papillary thyroid cancer shrinkage human, Genistein thyroid cancer in
vitro, Genistein thyroid cancer animal studies, Genistein thyroid cancer clinical trial, Genistein thyroid cancer case
report, Genistein thyroid cancer YouTube

Genistein, a prominent flavonoid, has demonstrated anti-carcinoma effects in preclinical models. In vitro studies
have shown that Genistein significantly inhibits the proliferation and invasion of various human papillary thyroid

carcinoma cell lines.?’ It also induces apoptosis and causes G2/M phase arrest in a dose- and time-dependent

manner, with these effects being more pronounced in PTC cell lines harboring the BRAFV600E mutation.®”

Furthermore, Genistein has been observed to partially reverse epithelial mesenchymal transition (EMT) in PTC cell
lines, a process linked to cancer progression and metastasis, likely through the cytoplasmic translocation of

B—catenin.87 Genistein also acts as an estrogen analog and can interfere with thyroid hormone synthesis and
metabolism

in vitro.”® Animal studies have shown that genistein can inhibit carcinogenesis in various models, including

mammary, prostate, ovarian, bladder, skin, endometrial, and gastric cancers.”?

Despite its promising in vitro activity, particularly against BRAFV600E-mutated PTC cell lines, no direct human
clinical trial or case report evidence was found demonstrating Genistein causing papillary thyroid cancer shrinkage
in human subjects. Human clinical trials involving Genistein are documented for other cancer types, such as

prostate cancer %4 and pediatric cancers (NCT02624388) 95, where it is investigated for its potential to reduce
chemotherapy side effects, not for direct tumor shrinkage. It has also been studied for improving thyroid function

in Hashimoto's thyroiditis patients.% YouTube content identified discusses conventional thyroid cancer treatments

like Pazopanib 7 but provides no specific mention of Genistein causing shrinkage. The

in vitro efficacy of Genistein, particularly its more pronounced effects on BRAFV600OE-mutated PTC cell lines,
suggests a potential for targeted therapy. However, the absence of human data indicates a challenge in translating
these in vitro mechanistic insights into clinical outcomes. This implies that either the effective concentrations
observed in vitro are not achievable in vivo without toxicity, or that the complex in vivo environment negates these
effects, or simply that such dedicated human trials have not yet been conducted or reported. Genistein represents
a compound where strong preclinical rationale exists for PTC, especially for specific genetic subtypes, but the
critical step of human clinical validation for tumor shrinkage remains unaddressed.

8. Guggulsterone

Search phrases used: Guggulsterone papillary thyroid cancer regression human, Guggulsterone thyroid cancer in
vitro, Guggulsterone thyroid cancer animal studies, Guggulsterone thyroid cancer clinical trial, Guggulsterone
thyroid cancer case report, Guggulsterone thyroid cancer YouTube

Guggulsterone, a compound derived from guggul, a resin traditionally used in Ayurvedic medicine, is primarily
studied for its impact on general thyroid function and cholesterol regulation. No scientific literature was found
directly linking Guggulsterone to papillary thyroid cancer shrinkage in humans or preclinical models within the
provided research material. In vitro studies reveal that Guggulsterone inhibits and suppresses the proliferation of



an extensive range of cancer cells (e.g., multiple myeloma, bladder cancer) by inducing apoptosis, exerting
anti-angiogenic effects, and modulating various signaling cascades (e.g., NF-kB/STAT3/B3-Catenin/PI3K/Akt/CHOP

pathway).98 Animal studies have shown that Guggulsterone possesses anti-tumor-promoting effects in SENCAR

. . . 102
mouse skin tumorigenesis model. 0

A case report identified in the search discusses the "complete regression” of palpable disease and an "objective

partial response” in a patient with widely metastatic papillary thyroid carcinoma.'%* However, this significant tumor
regression was explicitly achieved with

Alectinib, a conventional ALK inhibitor, and not Guggulsterone. Another study investigated risk factors for thyroid

cancer, not treatments that cause shrinkage.105 Human clinical trials for thyroid cancer do not involve

108

Guggulsterone. ~° YouTube content identified discusses guggul's general benefits for thyroid function, weight loss,

and inflammation "%, but provides no specific mention of Guggulsterone causing PTC shrinkage. Therefore, no
direct human clinical trial, case report, or preclinical evidence was found demonstrating Guggulsterone causing
papillary thyroid cancer shrinkage in human subjects. The documented case of PTC regression was due to
Alectinib, a conventional pharmaceutical drug, highlighting the importance of accurately attributing observed
effects to the correct intervention and avoiding misattribution to natural compounds.

9. Isothiocyanates

Search phrases used: Isothiocyanates papillary thyroid cancer regression human, Isothiocyanates thyroid cancer in
vitro, Isothiocyanates thyroid cancer animal studies, Isothiocyanates thyroid cancer clinical trial, Isothiocyanates
thyroid cancer case report, Isothiocyanates thyroid cancer YouTube

The provided research material does not contain direct studies on Isothiocyanates' effect on papillary thyroid
cancer shrinkage in human subjects or preclinical models. In vitro studies have found that certain chemicals, called

indoles and isothiocyanates, in cruciferous vegetables may inhibit the development of cancer in several organs

(bladder, breasts, liver, and stomach) and protect cells from DNA damage.113 Animal studies using benzyl

isothiocyanate (BITC), a natural compound abundant in cruciferous vegetables, showed significant inhibition of

tumor growth, disruption of autophagic degradation, inhibition of the NF-«kB pathway, and promotion of apoptosis

in anaplastic thyroid carcinoma (ATC) xenografted nude mice.'™

Clinical trials related to papillary thyroid carcinoma are listed in the provided material " but none of these trials

18

involve Isothiocyanates as an intervention aimed at causing tumor shrinkage. = YouTube content identified

discusses how thyroid cancer spreads "% and systemic therapy for PTC 120 but provides no mention of
Isothiocyanates. Consequently, no direct human clinical trial, case report, or preclinical evidence was found

demonstrating Isothiocyanates causing papillary thyroid cancer shrinkage in human subjects in the provided

. . . N . . 121
research material. The mentions of papillary thyroid microcarcinoma progression in lymph node metastases “ or

122

general thyroid cancer management ““ do not involve Isothiocyanates as a therapeutic agent for shrinkage.

Moringa oleifera, which contains isothiocyanate, is mentioned for general health benefits, but human studies are

limited.'?°



10. Linalool

Search phrases used: Linalool papillary thyroid cancer shrinkage human, Linalool thyroid cancer in vitro, Linalool
thyroid cancer animal studies, Linalool thyroid cancer clinical trial, Linalool thyroid cancer case report, Linalool
thyroid cancer YouTube

Linalool, a naturally occurring monoterpene, has demonstrated anti-cancer effects in in vitro models, though not
specifically for thyroid cancer in the provided snippets. In vitro studies have shown that Linalool can induce
apoptosis, cause cell cycle arrest, and lead to cell shrinkage in human colon cancer cells (HCT 116 cell line) in a

dose-dependent manner.'% It is important to note that this specific study did not involve thyroid cancer cells.

Linalool nanoparticles are proposed for cancer prevention or treatment, showing improved solubility and

127

anticancer effects. “* Animal studies investigated linalool's protective mechanism against carbendazim-induced

thyroid gland damage in rats, involving antioxidant and anti-inflammatory effects, but not direct tumor

shrinkage.128

No direct human clinical trial or case report evidence was found demonstrating Linalool causing papillary thyroid

cancer shrinkage in human subjects. Clinical trials related to thyroid cancer are listed in the provided material ? but

none of these trials involve Linalool as an intervention. One clinical trial mentions "treated papillary thyroid" as an

exclusion criterion for prior malignancies, indicating that it is not the focus of the study.130 A case report describes

spontaneous regression of metastatic papillary thyroid cancer in a lymph node, but this occurred

without any additional cancer treatment, not due to Linalool.” YouTube content identified discusses non-surgical

13

treatments like thermal ablation for thyroid cancer 4 and general thyroid cancer information 119, but provides no

mention of Linalool causing shrinkage. The

in vitro data for Linalool is specific to colon cancer cells and not thyroid cancer. This highlights the critical need for
cancer-type specificity when evaluating preclinical findings and avoiding overgeneralization of anti-cancer
properties. While Linalool shows promise as an anti-cancer agent in a laboratory setting for a different cancer
type, there is no direct evidence that these mechanisms would apply to papillary thyroid cancer, let alone cause
shrinkage in humans. Therefore, specific research on Linalool and PTC is required before any conclusions about its
potential for PTC shrinkage can be drawn.

11. Lycopene

Search phrases used: Lycopene papillary thyroid cancer regression human, Lycopene thyroid cancer in vitro,
Lycopene thyroid cancer animal studies, Lycopene thyroid cancer clinical trial, Lycopene thyroid cancer case
report, Lycopene thyroid cancer YouTube

Lycopene, a carotenoid pigment, is naturally present in various human tissues, including the thyroid. Research
findings indicate that Lycopene is detected in the thyroids of papillary thyroid cancer patients, as well as in healthy



thyroid lobes, with no significant differences in concentration between the two.>® While its presence is confirmed,

this observation alone does not imply a therapeutic effect on tumor shrinkage. Lycopene is recognized as a potent

antioxidant and a non-pro-vitamin A carotenoid, efficient in ameliorating cancer insurgences.120

In vitro studies have reported its chemopreventive and chemotherapeutic efficiency in various cancers, but its

exceptional lipophilicity, poor aqueous solubility, instability, and consequently poor bioavailability limit its usage.139

Animal studies suggest that the lycopene in papaya may have anticancer properties, according to test tube and
animal studies for various cancers, but not specifically thyroid.125

No direct human clinical trial or case report evidence was found demonstrating Lycopene causing papillary thyroid
cancer shrinkage in human subjects. Clinical trials related to papillary thyroid carcinoma are listed in the provided

material "*!, but none of these trials involve Lycopene as an intervention aimed at causing shrinkage. Clinical trials

for lycopene as a dietary supplement are for cancer prevention (e.g., prostate cancer), with mixed results and

143

caution about potential interference with chemotherapy and radiation therapy. "~ YouTube content identified

. . . . . . . . . 97
discusses conventional treatments like Pazopanib causing tumor shrinkage in aggressive thyroid cancer *', and

general health benefits and dietary sources of lycopene, and prostate cancer prevention * but provides no
mention of Lycopene causing PTC shrinkage. The detection of Lycopene in thyroid tissues does not indicate a
therapeutic role in tumor regression. Its known biological roles are often linked to antioxidant activity and general
health, rather than direct tumoricidal effects on established malignancies.

12. Parthenolide

Search phrases used: Parthenolide papillary thyroid cancer shrinkage human, Parthenolide thyroid cancer in vitro,
Parthenolide thyroid cancer animal studies, Parthenolide thyroid cancer clinical trial, Parthenolide thyroid cancer
case report, Parthenolide thyroid cancer YouTube

Parthenolide, a sesquiterpene lactone, has demonstrated anti-cancer effects in preclinical models specifically for
PTC. In vitro studies have shown that Parthenolide significantly reduced the viability, inhibited the proliferation,

migration, and invasion of MDA-T32 human papillary thyroid carcinoma cells in a dose-dependent manner."** It
effectively induced apoptosis in these cells, evidenced by increased Bax protein and decreased Bcl-2 levels, and
also triggered autophagy, characterized by an increase in autophagosomes and expression of LC3-Il and

144 8

beclin-1.""" Furthermore, Parthenolide inhibits NF-kB signaling and other pro-survival signaling pathways.14

In vivo mouse xenograft studies demonstrated that Parthenolide inhibited the growth of tumors derived from

human MDA-T32 cells by downregulating the mammalian target of rapamycin (mTOR)/PI3K/AKT signaling

145

pathway. " It has also been shown to induce either classic apoptosis or alternative caspase-independent forms of

cell death in many tumor models.'*’

Despite this robust preclinical evidence directly on PTC cell lines and xenografts, no direct human clinical trial or
case report evidence was found demonstrating Parthenolide causing papillary thyroid cancer shrinkage in human

subjects. Clinical trials related to thyroid cancer are listed in the provided material 3 but none involve

152

Parthenolide. ~“ YouTube content identified discusses various types of thyroid cancer 153 and BRAF-directed



therapy 69, but provides no mention of Parthenolide causing shrinkage.154 Parthenolide's strong preclinical data
directly on PTC cell lines and xenografts, including

in vivo tumor growth inhibition in mice, positions it as a more promising candidate for future human trials
compared to compounds with only in vitro data on other cell types. The in vivo xenograft data is particularly
significant as it demonstrates a direct effect on tumor size in a living system, albeit an animal model, which is a
step closer to human relevance than purely in vitro data. While still lacking human data, Parthenolide's preclinical
profile suggests a more direct and potent anti-tumor effect on PTC compared to many other compounds on the
list, making it a stronger candidate for eventual human clinical trials focused on tumor shrinkage.

13. Perylill alcohol

Search phrases used: Perylill alcohol papillary thyroid cancer regression human, Perylill alcohol thyroid cancer in
vitro, Perylill alcohol thyroid cancer animal studies, Perylill alcohol thyroid cancer clinical trial, Perylill alcohol
thyroid cancer case report, Perylill alcohol thyroid cancer YouTube

Perylill alcohol (POH), a naturally occurring monoterpene, has been investigated in early-phase human clinical
trials, primarily for advanced malignancies in general. In vitro studies have shown POH to be cytotoxic against a

. . . . . 155 - ;
variety of experimental cancer cells, inducing apoptosis and cell cycle arrest. °~ Animal studies have demonstrated
its antitumor and preventive activity in rodent models, including regression of pancreatic, mammary, and liver

tumors, and chemopreventive effects for colon, skin, and lung cancer.'® A phase | clinical trial in patients with

advanced malignancies reported that POH led to "disease stabilization for 26 months" in some cases.”” However,

the study explicitly stated that "no objective tumor responses were noted," meaning no measurable tumor

d.159

shrinkage was observe This particular study did not specifically focus on papillary thyroid cancer. Clinical trials

for POH are ongoing for gliomas.160

No direct human clinical trial or case report evidence was found demonstrating Perylill alcohol causing papillary
thyroid cancer shrinkage in human subjects. YouTube content identified discusses ethanol ablation for thyroid

cancer '®, but provides no mention of Perylill alcohol causing shrinkage. The human clinical trial data for Perylill
alcohol, even for general advanced malignancies, explicitly stating "no objective tumor responses," represents a
crucial negative finding for the "shrinkage" aspect of the query. "Objective tumor response" in oncology refers to a
measurable reduction in tumor size (partial or complete response). If Perylill alcohol did not cause objective tumor
shrinkage in a broader population of advanced cancer patients, it is highly improbable that it would cause specific
shrinkage in PTC patients, for whom no dedicated studies were found. This provides a strong indication that Perylill
alcohol, at the tested doses and schedules, is not an agent that directly causes tumor shrinkage in humans,
including potentially PTC. It is important to distinguish Perylill alcohol from general alcohol consumption, which

some studies suggest may be associated with a decreased risk of thyroid cancer, but this is a different compound

and mechanism.'®*

14. Piperine



Search phrases used: Piperine papillary thyroid cancer regression human, Piperine thyroid cancer in vitro, Piperine
thyroid cancer animal studies, Piperine thyroid cancer clinical trial, Piperine thyroid cancer case report, Piperine
thyroid cancer YouTube

The provided research material does not contain direct studies on Piperine's effect on papillary thyroid cancer

shrinkage. Its primary relevance in the context of cancer research, as indicated by the snippets, is its ability to

enhance the bioavailability of other compounds, such as curcumin.™

In vitro studies have shown that piperine inhibits the growth and metastasis of cancer cells (e.g., osteosarcoma,
hepatocellular carcinoma), induces apoptosis, causes cell cycle arrest, and regulates various signaling pathways
(e.g., STAT-3, NF-kB, PI3k/Akt, JNK/p38-MAPK).'™
piperine lowered serum levels of thyroid hormones (T4 and T3) and glucose in adult male mice, suggesting that

Animal studies have shown that daily oral administration of

higher doses may inhibit thyroid function.'™

No direct human clinical trial or case report evidence was found demonstrating Piperine causing papillary thyroid
cancer shrinkage in human subjects. Clinical trials related to papillary thyroid carcinoma are listed in the provided

material *, but none of these trials involve Piperine as an intervention aimed at causing tumor shrinkage. Clinical

trials using standardized piperine extract are for conditions like clonal cytopenia or smoldering multiple myeloma,
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not thyroid cancer shrinkage. '~ YouTube content identified discusses general characteristics of PTC or

conventional treatments for thyroid cancer 120, but provides no mention of Piperine. Its documented role in the
provided material is primarily as a bioavailability enhancer for other compounds like curcumin.

15. Platycodon saponin

Search phrases used: Platycodon saponin papillary thyroid cancer regression human, Platycodon saponin thyroid
cancer in vitro, Platycodon saponin thyroid cancer animal studies, Platycodon saponin thyroid cancer clinical trial,
Platycodon saponin thyroid cancer case report, Platycodon saponin thyroid cancer YouTube

Platycodin D, a triterpenoid saponin isolated from Platycodon grandiflorum, has demonstrated anti-cancer effects
in preclinical models, though not specifically for thyroid cancer in the provided snippets. In vitro studies have

shown that Platycodin D significantly inhibited cell viability, induced apoptosis, and suppressed invasion in human

180

oral squamous cell carcinoma (OSCC) cells. ©~ Furthermore,

in vivo animal xenograft studies confirmed that Platycodin D retarded the growth of subcutaneous OSCC xenograft
tumors.’®® Crude saponin from

Platycodon grandiflorum (PGS) has also shown to attenuate AB-induced neurotoxicity in AD mice (an animal model

of Alzheimer's disease) by inhibiting reactive oxygen species (ROS) production and apoptosis, upregulating

antioxidant signaling, and downregulating inflammatory signaling.181

A preliminary human study investigated Platycodon grandiflorus extract (PGE) for its anti-obesity effects, reporting
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a decrease in body fat mass, but this study was not related to cancer treatment. °~ No direct human clinical trial or



case report evidence was found demonstrating Platycodon saponin causing papillary thyroid cancer shrinkage in
human subjects. Clinical trials related to papillary thyroid carcinoma are listed in the provided material 8, but none
of these trials involve Platycodon saponin. YouTube content identified discusses conventional treatments like
Radiofrequency Ablation (RFA) for thyroid cancer "2 and approaches to aggressive thyroid cancer 188, but provides

no mention of Platycodon saponin. Therefore, preclinical evidence for Platycodon saponin's anti-cancer effects is
limited to

in vitro and animal xenograft studies on oral squamous cell carcinoma, not papillary thyroid cancer, and no human
shrinkage data for PTC exists.

16. Psoralidin

Search phrases used: Psoralidin papillary thyroid cancer regression human, Psoralidin thyroid cancer in vitro,
Psoralidin thyroid cancer animal studies, Psoralidin thyroid cancer clinical trial, Psoralidin thyroid cancer case
report, Psoralidin thyroid cancer YouTube

The provided research material does not contain direct studies on Psoralidin's effect on papillary thyroid cancer

shrinkage. While a related compound, Bergapten (a natural psoralen derivative), is mentioned as inhibiting PTC cell

proliferation in vitro.'®’

In vitro studies on Psoralidin itself have shown inhibition of viability, induction of apoptosis, and increased
caspase-3 activity in esophageal cancer cells (Eca9706)."”° Animal studies on Psoralen (a furanocoumarin
compound) have shown broad-spectrum anti-tumor activities against various malignant tumors (e.g., breast

cancer, liver cancer, glioma, osteosarcoma) by inhibiting tumor cell proliferation, inducing apoptosis, inhibiting

. . . . . 9
tumor cell migration, and reversing multidrug resistance.'”’

A notable case report describes "significant regression of a large right thyroid PTC" and an “objective reduction in
his PTC size" in a patient.3 However, this observed regression was explicitly attributed to

Immune Checkpoint Inhibitor (CPI) therapy administered for metastatic colon adenocarcinoma, not Psoralidin.’
Another case report mentions spontaneous regression of metastatic papillary thyroid cancer in a lymph node, but
this occurred

without any additional cancer treatment.™® No direct human clinical trial or case report evidence was found
demonstrating Psoralidin causing papillary thyroid cancer shrinkage in human subjects in the provided research

material. Clinical trials related to thyroid cancer are listed 9, but none involve Psoralidin. YouTube content identified
discusses RFA for thyroid cancer '2 and Pralsetinib for RET-altered thyroid cancer 9% but provides no mention of

Psoralidin.'”® Documented PTC shrinkage cases are consistently linked to conventional treatments like Immune
Checkpoint Inhibitors.

17. Quercetin



Search phrases used: Quercetin papillary thyroid cancer shrinkage human, Quercetin thyroid cancer in vitro,
Quercetin thyroid cancer animal studies, Quercetin thyroid cancer clinical trial, Quercetin thyroid cancer case
report, Quercetin thyroid cancer YouTube

Quercetin, a flavonoid, has demonstrated anti-cancer properties in preclinical studies for thyroid cancer. In vitro
studies indicate that Quercetin can inhibit the proliferation of thyroid cancer cells and reduce the expression of

Matrix Metalloproteinase-3 (MMP3) under high glucose conditions.'”® It has also been shown to induce apoptosis
in human papillary thyroid cancer cells through caspase activation and downregulation of Heat Shock Protein 90

(Hsp90).""

inhibitor on papillary BCPAP cell lines."” It can also inhibit the growth, adhesion, and migration of thyroid cancer

Furthermore, Quercetin exhibits synergistic cytotoxic effects when combined with an Aurora Kinase

cells and has redifferentiation properties in some thyroid cancer cell lines.2°° Animal studies suggest anticancer

properties in test tube and animal studies for various cancers, but not specifically thyroid.125

No direct human clinical trial or case report evidence was found demonstrating Quercetin causing papillary thyroid
cancer shrinkage in human subjects. Clinical trials involving Quercetin are not specifically for PTC shrinkage.8

YouTube content identified discusses clinical trials for head and neck cancer *°> and general thyroid cancer

management 204 put provides no specific mention of Quercetin causing shrinkage.140 Quercetin's consistent

in vitro activity against PTC cells, including its ability to inhibit proliferation and induce apoptosis, provides a
mechanistic basis for its potential. The observed synergistic effect with other inhibitors also suggests a potential
avenue for combination therapies to enhance anti-tumor effects. However, despite this promising in vitro profile,
the absence of human clinical data for PTC shrinkage indicates that either the in vitro concentrations are not
clinically achievable, or the complex in vivo environment presents different challenges. Quercetin is a promising
candidate for further research, especially in combination with other agents, but human clinical trials are essential
to determine its efficacy in causing PTC shrinkage.

18. Resveratrol

Search phrases used: Resveratrol papillary thyroid cancer shrinkage human, Resveratrol thyroid cancer in vitro,
Resveratrol thyroid cancer animal studies, Resveratrol thyroid cancer clinical trial, Resveratrol thyroid cancer case
report, Resveratrol thyroid cancer YouTube

Resveratrol, a well-known polyphenolic molecule, has demonstrated anti-cancer properties in preclinical studies
across various cancer types, including anaplastic thyroid cancer. In vitro studies show that Resveratrol suppresses

growth, enhances retinoic acid sensitivity, reduces Cyclin D1, increases apoptotic fractions, and activates

206

caspase-3 in human anaplastic thyroid cancer (ATC) cell lines.” ™" It also exhibits cytotoxic effects against various

tumor cells, including thyroid carcinoma cells generally.16 Resveratrol can sensitize thyroid cancer cells to 1-131

toxicity 299 and potentiates the anti-tumor effects of rapamycin in papillary thyroid cancer cells

in vitro.”'® Animal studies have shown cancer inhibitory activity in a number of models, including adenoma, skin,

21

breast, colon, esophagus, glioma, intestinal, liver, and neuroblastoma.”" It also reduces the frequency and severity
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of chemically-induced thyroid cancer lesions in a rat carcinogenesis model.

No direct human clinical trial or case report evidence was found demonstrating Resveratrol causing papillary
thyroid cancer shrinkage in human subjects. Clinical trials involving Resveratrol are for conditions such as human

hepatocyte function in cancer 2B or healthy aging 214 not specifically PTC shrinkage.215 Case reports on medullary
thyroid cancer cells show resveratrol inhibiting proliferation and inducing apoptosis.216 YouTube content identified

discusses human clinical studies on Resveratrol for general health benefits, not cancer shrinkage.16 Resveratrol's
activity against

anaplastic thyroid cancer, a highly aggressive and lethal form, is notable.?® While ATC is distinct from papillary
thyroid cancer, this finding indicates a broader anti-thyroid cancer potential. However, this also highlights the
crucial distinction between different thyroid cancer subtypes and the necessity for PTC-specific data. While
Resveratrol shows promise in a challenging thyroid cancer subtype, direct evidence for its effect on

papillary thyroid cancer shrinkage in humans is still absent. This underscores the importance of specifying thyroid
cancer subtypes in research, as efficacy in one type does not automatically translate to another.

19. Salinomycin

Search phrases used: Salinomycin papillary thyroid cancer regression human, Salinomycin thyroid cancer in vitro,
Salinomycin thyroid cancer animal studies, Salinomycin thyroid cancer clinical trial, Salinomycin thyroid cancer
case report, Salinomycin thyroid cancer YouTube

Salinomycin, a polyether ionophore antibiotic, has garnered significant interest in cancer research due to its
reported selective cytotoxicity against cancer stem cells (CSCs). Promising results from preclinical trials in human

xenograft mice, and "a few clinical pilot studies," indicate that Salinomycin is capable of effectively eliminating

CSCs and inducing "partial clinical regression of heavily pretreated and therapy-resistant cancers".??° However,

the provided research snippets do not explicitly state whether papillary thyroid cancer was among these specific
"heavily pretreated and therapy-resistant cancers" that experienced partial clinical regression in human subjects.
Preclinical studies have shown that Salinomycin selectively kills CSCs in various malignancies, including breast
cancer, prostate cancer, gastric cancer, and lung adenocarcinoma.?”’ Challenges associated with Salinomycin's
clinical use include its lipophilicity (making it practically insoluble in water) and potential muscular and neural
toxicity at high concentrations, which has spurred research into nanoformulations for improved delivery and
reduced side effects.”'

No direct human clinical trial or case report evidence was found explicitly demonstrating Salinomycin causing
papillary thyroid cancer shrinkage in human subjects. Clinical trials listed in the provided material are for other
cancer types or general thyroid cancer management, and do not specify Salinomycin as an intervention for PTC

shrinkage.9 YouTube content identified discusses Radiofrequency Ablation (RFA) for thyroid cancer "2 but provides

no mention of Salinomycin. The statement that Salinomycin “induce[s] partial clinical regression of heavily

pretreated and therapy-resistant cancers" 220 is the closest reference to direct human shrinkage for any listed

natural compound. However, the absence of explicit mention of PTC within these "few clinical pilot studies" is a
critical limitation. This highlights the necessity for precise reporting in clinical outcomes and the challenge of
inferring PTC efficacy from general cancer statements. Without specific confirmation of PTC regression, its specific



efficacy in human PTC shrinkage remains unconfirmed based on the available information.

20. Silibinin

Search phrases used: Silibinin papillary thyroid cancer regression human, Silibinin thyroid cancer in vitro, Silibinin
thyroid cancer animal studies, Silibinin thyroid cancer clinical trial, Silibinin thyroid cancer case report, Silibinin
thyroid cancer YouTube

Silibinin, a natural compound isolated from milk thistle seed extracts, has demonstrated biological efficacy through
pleiotropic mechanisms against a variety of cancers in preclinical studies and is currently undergoing clinical trials
for other cancer types. Preclinical research indicates that Silibinin effectively targets cancer cell migratory and
invasive characteristics and inhibits metastasis. Its mechanisms include regulating epithelial-to-mesenchymal

transition (EMT), protease activation, adhesion, motility, invasiveness, and influencing components of the

supportive tumor microenvironment.??

No direct human clinical trial or case report evidence was found demonstrating Silibinin causing papillary thyroid
cancer shrinkage in human subjects. Clinical trials involving Silibinin, as listed in the provided material, are for

conditions such as brain metastases from non-small cell lung cancer (NSCLC) and breast cancer, and prostate

cancer.??* These studies do not involve papillary thyroid cancer. YouTube content identified discusses general

thyroid cancer topics M but provides no mention of Silibinin causing shrinkage. Therefore, Silibinin's anti-cancer
effects are primarily documented in preclinical studies and human clinical trials for other cancer types, with no
direct evidence of PTC shrinkage.

21. Ursolic acid

Search phrases used: Ursolic acid papillary thyroid cancer regression human, Ursolic acid thyroid cancer in vitro,
Ursolic acid thyroid cancer animal studies, Ursolic acid thyroid cancer clinical trial, Ursolic acid thyroid cancer case
report, Ursolic acid thyroid cancer YouTube

Ursolic acid (UA), a pentacyclic triterpenoid compound, has demonstrated anti-cancer effects in preclinical
studies, including those specific to PTC. In vitro investigations show that Ursolic acid inhibits the proliferation,
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migration, and invasion of human papillary thyroid carcinoma cells in a dose-dependent manner.”*" It also reduces

the expression levels of CXCR4 and CXCRY in PTCs, which are receptors involved in cancer cell signaling.227

Furthermore, Ursolic acid can exert an anti-cancer role indirectly by affecting the secretion of CXCL12 in

227

cancer-associated fibroblasts, thereby influencing the tumor microenvironment.”*" It has also shown

antiproliferative effects on medullary thyroid cancer (MTC-SK) cells.?”?

No direct human clinical trial or case report evidence was found demonstrating Ursolic acid causing papillary

thyroid cancer shrinkage in human subjects. Clinical trials related to thyroid cancer are listed in the provided

|22

materia 2, but none of these involve Ursolic acid. YouTube content identified discusses UA's effects on
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proliferation, migration, and invasion of human PTC cells “*", and its general anti-cancer properties “°*, but

provides no specific human shrinkage cases. Ursolic acid's documented

in vitro effects on PTC cells, including inhibition of proliferation, migration, and invasion, and its indirect effects via
cancer-associated fibroblasts, highlight a multi-modal anti-cancer mechanism. The "indirect" mechanism is
particularly interesting as it suggests UA might target not just the cancer cells themselves, but also the supportive
microenvironment that facilitates tumor growth and spread, indicating a more comprehensive therapeutic
approach. This multi-modal in vitro activity makes Ursolic acid a compelling candidate for future translational
research. While human shrinkage data is absent, the detailed in vitro mechanistic findings for Ursolic acid in PTC
suggest it is a compound worth pursuing in more advanced preclinical models and eventually human trials,
potentially in combination with other therapies to target both cancer cells and their supportive stroma.

22. Vitamin D3

Search phrases used: Vitamin D3 papillary thyroid cancer regression human, Vitamin D3 thyroid cancer in vitro,
Vitamin D3 thyroid cancer animal studies, Vitamin D3 thyroid cancer clinical trial, Vitamin D3 thyroid cancer case
report, Vitamin D3 thyroid cancer YouTube

Vitamin D3 is widely studied for its role in cancer prevention and its impact on cancer cell biology. Human
observational studies indicate an inverse association between high levels of circulating 25-hydroxyvitamin D
(25(0OH)D) and thyroid cancer risk, suggesting a decreased risk of developing the disease.”*® Furthermore, Vitamin

D supplementation is generally associated with reduced cancer risk and a favorable prognosis across various

malignancies.234

In vitro studies demonstrate that the active form of vitamin D, 1,25(0OH)2D3, inhibits cell proliferation through cell
cycle arrest, induces apoptosis and differentiation, and suppresses metastasis and angiogenesis in various cancer

cells, including gastric and prostate cancer cells.”*® Increased Vitamin D Receptor (VDR) expression is observed in

PTC compared to normal tissue, but notably, lower VDR expression is associated with advanced stage PTC and

lower serum vitamin D levels.”>® Animal studies show that Vitamin D3 administration induces nuclear p27

accumulation, restores differentiation, and reduces tumor burden in a mouse model of metastatic follicular thyroid

ca I"IC(EF.z?’7

No direct human clinical trial or case report evidence was found demonstrating Vitamin D3 causing papillary
thyroid cancer shrinkage in human subjects. Clinical trials identified assess vitamin D levels in thyroid cancer

patients 27 or its broader role in healthy aging and prevention of chronic diseases.?*’ YouTube content discusses

thyroid cancer treatment 9% but provides no mention of Vitamin D3 causing shrinkage. The consistent finding that
higher Vitamin D3 levels are associated with

decreased thyroid cancer risk and favorable prognosis, coupled with its in vitro anti-proliferative effects, suggests
arole in prevention and potentially in slowing progression, rather than direct tumor shrinkage. This highlights the
distinction between chemoprevention or prognostic factors and direct therapeutic regression. Recommendations
for Vitamin D3 in PTC patients should therefore focus on its potential to support overall health and possibly
influence disease progression or recurrence risk, rather than expecting it to cause tumor shrinkage.



23. Withaferin A

Search phrases used: Withaferin A papillary thyroid cancer regression human, Withaferin A thyroid cancer in vitro,
Withaferin A thyroid cancer animal studies, Withaferin A thyroid cancer clinical trial, Withaferin A thyroid cancer
case report, Withaferin A thyroid cancer YouTube

Withaferin A, a natural bioactive molecule isolated from the Indian medicinal plant Withania somnifera (commonly
known as Ashwagandha), has been investigated for its anti-cancer activities in preclinical models. Preclinical
studies indicate that Withaferin A imparts anti-cancer activities against various cancer cell lines and preclinical
cancer models. Its mechanisms involve modulating oncogenic proteins, promoting cell cycle arrest, inhibiting

angiogenesis, demonstrating anti-metastatic activity, and inducing apoptotic cell death."”

No direct human clinical trial or case report evidence was found demonstrating Withaferin A causing papillary
thyroid cancer shrinkage in human subjects. Clinical trials related to thyroid cancer are listed in the provided

material !', but none of these involve Withaferin A as an intervention. Therefore, its anti-cancer effects are currently
documented in preclinical models against various cancer cell lines, with no direct evidence of PTC shrinkage in
humans. No relevant YouTube content was found.

C. Other Documented Human Papillary Thyroid Cancer Shrinkage (Not from
Listed Compounds)

It is important to acknowledge that while the natural compounds investigated in this report did not show evidence
of direct human PTC shrinkage, the provided research material does contain documented instances of papillary
thyroid cancer regression or elimination in human subjects achieved through conventional medical treatments.
These cases underscore the efficacy of established therapeutic modalities:

® Lenvatinib: This multikinase inhibitor has been consistently shown to induce tumor shrinkage in patients with
unresectable papillary thyroid carcinoma, effectively rendering previously unresectable tumors amenable to

surgical removal.® Clinical data indicates a median Depth of Response (DpR) of -41% for patients receiving

Lenvatinib, signifying substantial tumor regression.5

® Alectinib: A specific case report documented the complete regression of palpable disease and an objective
partial response in a patient diagnosed with widely metastatic, radioiodine-refractory papillary thyroid

carcinoma. This favorable outcome was directly linked to treatment with Alectinib, an anaplastic lymphoma
104

kinase (ALK) inhibitor, in a patient found to have a novel ALK fusion.
e Immune Checkpoint Inhibitors (CPIs): A notable case report described significant regression of a large right
thyroid PTC and an objective reduction in its size in a patient receiving CPI therapy for metastatic colon
adenocarcinoma.’ This observed regression of the PTC occurred in the context of CPI-induced thyroiditis,
suggesting a direct efficacy of the immune therapy on the primary PTC.
e Radiofrequency Ablation (RFA): As a procedural intervention, Radiofrequency Ablation has demonstrated
direct tumor elimination. One patient with a 1.5 cm papillary thyroid cancer had the tumor "completely



eliminated" using thyroid ablation instead of surgery, with a six-month biopsy confirming "NO CANCER" and
preservation of thyroid function."

These documented cases of human PTC shrinkage or elimination, achieved through conventional pharmaceutical
agents or direct physical ablation, stand in contrast to the findings for the natural compounds. This pattern
suggests that the mechanisms of action or the effective concentrations required for substantial tumor regression
in humans are currently met by targeted pharmaceutical interventions or direct physical ablation, rather than the
broad-spectrum effects of natural compounds as currently studied for PTC.

IV. Discussion: Analysis of Evidence and Gaps

The comprehensive analysis of the provided research material reveals a consistent and critical pattern: while many
of the natural compounds investigated—including Epigallocatechin-3-gallate (EGCG), Curcumin, Flavonoids
(Genistein), Parthenolide, Ursolic acid, Quercetin, and Resveratrol—demonstrate promising anti-cancer properties
in in vitro (cell culture) models and some in vivo (animal xenograft) studies, this preclinical efficacy has not yet
translated into documented evidence of tumor shrinkage in human subjects with papillary thyroid cancer. This
observation highlights a significant translational gap in the current understanding and application of these natural
agents in oncology.

The discrepancy between preclinical findings and human clinical outcomes can be attributed to several complex
factors. Compounds that show potent effects in a controlled laboratory setting or in simplified animal models often
face considerable challenges when introduced into the intricate human biological system. These challenges
include, but are not limited to, issues of compound bioavailability, where the substance may not be adequately
absorbed or may be rapidly metabolized, leading to insufficient systemic concentrations at the tumor site. For
example, curcumin's well-documented low bioavailability ? or EGCG's limited systemic circulation after oral

ingestion 3 may explain the absence of observed human shrinkage despite their strong cellular effects.
Furthermore, the complex tumor microenvironment in humans, which involves diverse cell types, signaling
pathways, and immune responses, can significantly influence a compound's efficacy, often negating effects seen in
simpler models.

A notable observation from this review is the overwhelming absence of direct human clinical trials specifically
designed to investigate the efficacy of these natural compounds in causing PTC shrinkage. For nearly all listed
compounds, the identified human clinical trials either explore their use for other cancer types, general health
benefits, pharmacokinetics, or supportive care. For instance, 6-Gingerol was studied for its anti-emetic properties
in cancer patients %8 and Genistein was investigated for prostate cancer % or to reduce chemotherapy side effects

in pediatric cancers % rather than for direct efficacy in causing PTC shrinkage. Perylill alcohol, when studied in
broader human cancer trials, explicitly showed no objective tumor responses, indicating a lack of tumor shrinkage
even in a general advanced cancer population.159 Similarly, Vitamin D3 is consistently linked to a decreased risk of
thyroid cancer or a favorable prognosis 233 suggesting a role in prevention or disease modulation rather than

direct tumor regression. This consistent pattern across the compounds points to a critical research void in
evaluating their direct anti-tumor effects on human PTC.

In contrast to the natural compounds, the review consistently found documented instances of human PTC
shrinkage or regression associated with established medical therapies. Lenvatinib, a multikinase inhibitor, has



clearly demonstrated its ability to cause tumor shrinkage and render previously unresectable PTC resectable.®

Alectinib, an ALK inhibitor, led to complete regression in a case of metastatic PTC."% Immune Checkpoint Inhibitors

(CPIs) were documented to cause significant regression of PTC in a patient with metastatic colon
adenocarcinoma.® Furthermore, Radiofrequency Ablation (RFA), a non-surgical procedure, has successfully

eliminated PTC." The consistent observation of human PTC shrinkage only with conventional pharmaceutical
agents or procedures, and

not with the natural compounds, despite preclinical activity for the latter, suggests that the mechanisms of action
or the effective concentrations required for tumor regression in humans are currently only met by targeted
pharmaceutical interventions or direct physical ablation. This implies that while natural compounds may hold
promise for roles in prevention or supportive care, relying on them for direct tumor shrinkage in PTC based on
current evidence would be medically unsound. Future research on natural compounds for PTC shrinkage must
consider novel delivery systems or combination therapies to achieve comparable efficacy to established
treatments.

The primary limitation in evaluating the listed natural compounds for PTC shrinkage is the overwhelming lack of
direct human clinical trials with tumor regression as a primary endpoint. Future research should prioritize:

e Well-designed, placebo-controlled human clinical trials: These are essential to specifically investigate the
efficacy of these compounds (or their more bioavailable derivatives) in inducing measurable shrinkage of
papillary thyroid cancer.

e Studies focusing on optimal dosing and delivery methods: Addressing bioavailability challenges is crucial
to ensure that therapeutic concentrations can be achieved at the tumor site in humans.

® Investigation of potential synergistic effects: Exploring combinations with conventional therapies might
enhance efficacy and overcome resistance mechanisms.

® Rigorous reporting of clinical outcomes: Adherence to established oncological criteria, such as RECIST
(Response Evaluation Criteria in Solid Tumors), for objective tumor response rates is paramount for valid and
comparable results.

V. Conclusion and Recommendations

Conclusion

Based on the systematic and comprehensive review of available scientific literature, clinical trials, and case reports,
a definitive conclusion can be drawn: there is no direct, documented evidence that Epigallocatechin-3-gallate
(EGCG), 6-Gingerol, Curcumin, B-Carotene, Baicalein, Delphinidin, Flavonoids (Genistein), Guggulsterone,
Isothiocyanates, Linalool, Lycopene, Parthenolide, Perylill alcohol, Piperine, Platycodon saponin, Psoralidin,
Quercetin, Resveratrol, Salinomycin, Silibinin, Ursolic acid, Vitamin D3, or Withaferin A cause papillary thyroid
cancer shrinkage in human subjects.



While many of these natural compounds exhibit promising anti-proliferative, pro-apoptotic, or anti-metastatic
effects in in vitro (cell line) or in vivo (animal xenograft) models for thyroid cancer or other malignancies, these

preclinical findings have not been translated to documented tumor regression in human PTC patients. For instance,
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compounds like Perylill alcohol have shown no objective tumor responses in broader human cancer trials 2,

suggesting a general lack of direct tumor-shrinking capability in humans. Others, such as Vitamin D3, are linked to

a decreased risk of thyroid cancer or a favorable prognosis 233 indicating a role in prevention or disease
modulation rather than direct tumor shrinkage. The limited bioavailability of certain compounds, such as curcumin

° presents a significant barrier to achieving therapeutic concentrations in vivo, thereby hindering their potential
clinical efficacy for tumor regression. Furthermore, the reliability of some preclinical data, as seen with the

"Expression of Concern" for Baicalein 71, underscores the importance of data integrity in the research pipeline.

It is imperative to emphasize that documented instances of human PTC shrinkage or elimination in the reviewed
material are consistently associated with established medical therapies. These include targeted pharmaceutical

agents like Lenvatinib ® and Alectinib '%*, immune checkpoint inhibitors % and local ablative procedures such as

Radiofrequency Ablation.” These conventional treatments have demonstrated clear efficacy in causing tumor
regression in human subjects, a benchmark that the investigated natural compounds have not met in the provided
evidence.

Recommendations

Given the current state of evidence, the following recommendations are put forth:

1. Adherence to Standard of Care: Patients with papillary thyroid cancer must continue to adhere to
established medical guidelines and treatments, including surgery, radioactive iodine therapy, and targeted
therapies (e.g., Lenvatinib, Alectinib), and immune checkpoint inhibitors. These interventions have
demonstrated clear efficacy in causing tumor regression in human subjects and remain the cornerstone of
PTC management.

2. Prioritize Rigorous Human Clinical Trials: For natural compounds showing strong preclinical promise (e.g.,

Parthenolide '**, Ursolic acid %*/, Quercetin '"), future research should prioritize well-designed,

placebo-controlled human clinical trials. These trials must specifically investigate the efficacy of these
compounds (or their more bioavailable derivatives) in inducing measurable shrinkage of papillary thyroid
cancer as a primary endpoint, utilizing objective oncological response criteria.

3. Address Bioavailability and Delivery: Future research should focus on developing novel formulations and
delivery methods to overcome bioavailability challenges that may limit the systemic concentrations of these
natural compounds at tumor sites in humans.

4. Investigate Combination Therapies: Explore the potential synergistic effects of these natural compounds
when combined with conventional treatments. This approach might enhance therapeutic efficacy, reduce the
required doses of conventional drugs, and potentially mitigate side effects.

5. Distinguish Preventative from Therapeutic Roles: Researchers and clinicians should clearly differentiate
between the potential preventative roles or general health benefits of certain compounds (e.g., Vitamin D3)
and their capacity to directly cause tumor regression. The evidence for the latter is currently lacking for the
natural compounds reviewed.

Until robust, direct human clinical evidence emerges demonstrating the ability of these natural compounds to



cause papillary thyroid cancer shrinkage, they should not be considered as standalone therapeutic agents for this
purpose in clinical practice.

Table 1: Summary of Compounds and Evidence for Papillary Thyroid Cancer
Shrinkage in Human Subjects

Compound Name

Direct Human PTC
Shrinkage Documented

Primary Evidence Type

Key Finding
(Emphasizing Lack of
Human Shrinkage)

Search Phrases Used

Epigallocatechin-3-gall No In Vitro, Animal Studies, Strong preclinical Epigallocatechin-3-gall
ate (EGCG) Human Clinical Trials anti-cancer effects ate EGCG papillary
(Other (inhibition of thyroid cancer
Cancers/Conditions) proliferation, apoptosis, shrinkage human,
angiogenesis) in EGCG thyroid cancer in
thyroid cancer cells and vitro, EGCG thyroid
xenografts. Human cancer animal studies,
trials focus on other EGCG thyroid cancer
conditions; no clinical trial, EGCG
documented human thyroid cancer case
PTC shrinkage. report, EGCG thyroid
cancer YouTube
6-Gingerol No Preclinical Studies,
Human Clinical Trials
(Anti-emetic/Pharmaco
kinetics)
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