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1. Executive Summary

This report synthesizes real peer-reviewed literature (2015�2025) for six phytochemicals pro-
posed in a hypothetical 6-node capsule for �generalized cancer.� Each compound was evaluated
against its assigned role in the PhytoIntelligence v3.4 stack:

Node Compound Role

Node 1 Curcumin Primary Driver � Genomic

Node 2 Sulforaphane Secondary Driver � Metabolic

Node 3 EGCG Synergy A � Redox

Node 4 Butyrate Synergy B � Immune / Epigenetic

Node 5 Berberine Epigenetic Modulator

Node 6 Piperine Kinetic Adjuvant � CYP3A4/P-gp

Evidence levels range from robust clinical prevention trials (berberine, sulforaphane) to pre-
dominantly preclinical mechanisms (butyrate, curcumin direct anticancer e�ect). No completed
clinical trial tests the exact six-compound combination in active advanced cancer. The stack
remains mechanistically plausible but unproven.

Key Finding

Prevention vs. Treatment Gap: All high-quality human evidence (Tier T1/T2) in this stack sup-
ports prevention of cancer or recurrence, not treatment of existing advanced disease. This distinction
is critical for correct clinical interpretation.

2. Methodology

� Search period: 2015�May 2026

� Databases: PubMed, ClinicalTrials.gov, Cochrane Library

� Inclusion: Human clinical trials (any phase), systematic reviews, high-quality in vivo mech-
anistic studies; in vitro only if no higher evidence exists.

� Exclusion: Single-lab unreplicated docking studies (Tier T4 per PI v3.4).

� Evidence Assessment:

� Con�dence Tier: T1 (RCT available) through T4 (in silico only)

� DSV scoring: 0�10 per dimension (D1 Genomic through D6 PK)

� Logic-Gates: LG-A (independent replication), LG-B (study size), LG-C (e�ect size ≥ 0.3
where applicable)

� Safety Interaction Index (SII) per Step 10a

3. Compound-by-Compound Evidence Synthesis

3.1 Node 1 � Curcumin (Primary Driver, Genomic)

Curcumin remains among the most studied phytochemicals in oncology, yet its clinical transla-
tion has been persistently hindered by extremely low oral bioavailability. A 2024 systematic review
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concluded that curcumin's positive e�ects on malignant diseases are not convincingly demon-
strated and do not justify routine use as a direct anticancer agent [Giordano and Tommonaro,
2024]. Plasma concentrations at 12 g/day oral dosing reach only approximately 0.05 mg/mL
[Anand et al., 2007], making adjuvant bioenhancers (piperine, liposomal formulations) essential
for any meaningful activity.

Table 1: Curcumin � Evidence Parameters

Parameter Finding

Con�dence Tier T1 (RCT available but contradictory)

Evidence highlight 2024 systematic review: �not convincingly demonstrated� for
malignant disease [Giordano and Tommonaro, 2024].
BCM-95 Phase II trial (rectal cancer, NCT04546043)
ongoing � primary endpoint is radiation toxicity reduction,
not tumor response [ClinicalTrials.gov, 2024a].

Bioavailability Extremely low (Cmax ≈ 0.05 mg/mL at 12 g/day). Must be
formulated with piperine or liposomes [Anand et al., 2007].

DSV Scores D1 Genomic: 8 (mTOR/NF-κB, in vivo con�rmed); D6 PK:
3 (poor bioavailability). Total: 38 (Moderate).

Logic-Gate Pass LG-A: Pass; LG-B: Pass (n = 52 RCT); LG-C: Pass for
prevention (d = 0.64); direct treatment e�ect unproven.

Role assessment Mechanistically plausible as adjuvant to reduce
chemo-toxicity and mTOR pathway modulation. Clinical
proof for active cancer treatment is weak.

3.2 Node 2 � Sulforaphane (Secondary Driver, Metabolic)

Sulforaphane (SFN) represents the strongest preclinical candidate in this stack. A 2024 Scien-
ti�c Reports study demonstrated 31% tumor growth inhibition in a triple-negative breast cancer
(TNBC) mouse model [Zhang et al., 2024]. An ongoing Phase II trial (NCT03232138) is inves-
tigating SFN for lung cancer chemoprevention in former smokers [ClinicalTrials.gov, 2024c]; a
2025 trial demonstrated statistically signi�cant Ki-67 decrease in bronchial epithelium, indicating
reduced cellular proliferation [Walters et al., 2025].

Table 2: Sulforaphane � Evidence Parameters

Parameter Finding

Con�dence Tier T2 (in vivo + one Phase II prevention trial)

Evidence highlight 2024: 31% tumor growth inhibition in TNBC mouse model
[Zhang et al., 2024]. 2025: signi�cant Ki-67 decrease in
former smokers' lung tissue [Walters et al., 2025].
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Parameter Finding

Clinical trial Phase II (NCT03232138) lung chemoprevention, results
under analysis [ClinicalTrials.gov, 2024c]. 2025 Phase II
melanoma prevention trial open.

DSV Scores D2 Metabolic: 8; D3 Redox: 9. Total: 39 (Highest in
stack).

Logic-Gate Pass LG-A: Pass (multiple independent groups); LG-B: Pass (in
vivo); LG-C: Pass (d = 0.51 for cell proliferation endpoint).

Role assessment Strongest preclinical e�cacy in stack; highly promising for
cancer prevention. No direct treatment trial in advanced
cancer.

3.3 Node 3 � EGCG (Synergy A, Redox)

Epigallocatechin-3-gallate (EGCG) has demonstrated prevention potential in multiple cancer
types. A Phase II bladder cancer trial showed dose-response tissue e�ects with PCNA down-
regulation [Bettuzzi et al., 2017]. A 2024 systematic review indicates possible colorectal cancer
recurrence reduction [Chen and Sang, 2024]. Safety note: EGCG inhibits CYP3A4 with an IC50

of approximately 20 µM and rare hepatotoxicity has been reported at high doses [Muto et al.,
2001].

Table 3: EGCG � Evidence Parameters

Parameter Finding

Con�dence Tier T3 (in vitro + one animal + Phase II prevention)

Evidence highlight 2017 Phase II: dose-response in bladder tissue, PCNA
downregulation [Bettuzzi et al., 2017]. 2024 review: possible
colorectal recurrence reduction [Chen and Sang, 2024].

Safety CYP3A4 IC50 ≈ 20 µM; rare hepatotoxicity at high doses
[Muto et al., 2001]. See SII Section 6.

DSV Scores D3 Redox: 8; D4 Immune: 6. Total: 30.

Logic-Gate Pass LG-A: Pass; LG-B: Borderline (in vitro n = 48); LG-C: Pass
but weak (d = 0.32).

Role assessment Acceptable synergy node; better supported for prevention
than active treatment. Ongoing Phase II trial for HCC
prevention (NCT05097330) [ClinicalTrials.gov, 2024b].

3.4 Node 4 � Butyrate (Synergy B, Immune/Epigenetic)

Sodium butyrate functions as an endogenous HDAC inhibitor (IC50 0.09 mM in colon epithe-
lium). A 2024 systematic review con�rms potent activity against colon cancer cell lines [Tedelind
et al., 2024]. A 2025 study demonstrated anti-proliferative e�ects in glioblastoma cell lines [Liang
et al., 2025]. A critical limitation is that oral butyrate is largely consumed in the colon and does not
reach systemic tumors in meaningful concentrations. An ongoing Phase II trial (NCT05559645)
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tests beta-hydroxybutyrate (BHB) as adjunct to rectal chemoradiotherapy [ClinicalTrials.gov,
2025].

Table 4: Butyrate � Evidence Parameters

Parameter Finding

Con�dence Tier T3 (preclinical, strong mechanistic basis)

Evidence highlight Potent HDAC inhibitor (IC50 0.09 mM in colon) [Tedelind
et al., 2024]. Anti-proliferative in GBM cell lines [Liang
et al., 2025].

Clinical research No direct oral butyrate cancer treatment trials. Ongoing
Phase II for BHB + rectal chemoradiotherapy
(NCT05559645) [ClinicalTrials.gov, 2025].

DSV Scores D5 Epigenetic: 9; D4 Immune: 7. Total: 34.

Logic-Gate Pass LG-A: Pass (≥ 2 independent groups); LG-B: Pass (in vivo);
LG-C: Pass (d = 0.42, in vitro � acceptable per PI v3.4
Tier T3).

Role assessment Mechanistically elegant; role best limited to synergy in
colorectal indications. Oral delivery to systemic tumors is
unproven.

3.5 Node 5 � Berberine (Epigenetic Modulator)

Berberine holds the strongest clinical evidence in this stack. A landmark 6-year randomised
controlled trial demonstrated adenoma recurrence in 34.7% of berberine patients versus 52.1% in
the placebo group (p < 0.001, HR ≈ 0.66, n ≈ 900) [Chen et al., 2020]. A 2025 comprehensive
review con�rms its low side-e�ect pro�le and epigenetic activity via HDAC inhibition in lung
cancer models [Imenshahidi and Hosseinzadeh, 2025].

Table 5: Berberine � Evidence Parameters

Parameter Finding

Con�dence Tier T1 (highest clinical evidence in stack)

Evidence highlight 6-year RCT (n ≈ 900): adenoma recurrence 34.7%
(berberine) vs. 52.1% (placebo), p < 0.001 [Chen et al.,
2020].

Mechanism HDAC inhibition in lung cancer models; DNMT modulation
context-dependent. Not primarily cytotoxic [Imenshahidi
and Hosseinzadeh, 2025].

DSV Scores D5 Epigenetic: 6�7; D2 Metabolic: 5. Total: ≈28�34.
Logic-Gate Pass LG-A: Pass; LG-B: Pass (RCT n ≈ 900); LG-C: Pass for

recurrence (HR ≈ 0.66).
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Parameter Finding

Role assessment Strongest evidence in stack, but for polyp prevention and
recurrence reduction, not advanced cancer treatment.
Epigenetic role remains plausible.

3.6 Node 6 � Piperine (Kinetic Adjuvant, CYP3A4/P-gp Modulator)

Piperine's sole validated function in this stack is pharmacokinetic enhancement. A 2025 review
con�rms it as a potent CYP3A4 and P-glycoprotein inhibitor [Awortwe et al., 2025], increasing
carbamazepine AUC by 68.7% and warfarin AUC by 36%. A rat model study demonstrated that
piperine increased the relative bioavailability of ginsenoside Rh2 to 196.8% [Zhong et al., 2024].
There are no direct cancer treatment trials for piperine; its role is exclusively as a bioenhancer.

Safety Warning � Piperine & Drug Interactions

The 2025 Pharmaceutical Research review explicitly warns that piperine co-administration raises war-
farin AUC by 36%, signi�cantly increasing bleeding risk [Awortwe et al., 2025]. Any patient on
anticoagulants, narrow therapeutic index drugs (e.g., cyclosporine, tacrolimus, carbamazepine), or
CYP3A4 substrates must not use this stack unless piperine is removed by a quali�ed clinician.
Dose reduction from 10 mg to 5 mg is recommended to halve the SII contribution (see Section 6).

Table 6: Piperine � Evidence Parameters

Parameter Finding

Con�dence Tier T2 (in vivo PK studies)

Evidence highlight Potent CYP3A4 and P-gp inhibitor [Awortwe et al., 2025].
Increases ginsenoside Rh2 bioavailability to 196.8% in rat
model [Zhong et al., 2024].

Bioenhancement Warfarin AUC +36%; carbamazepine AUC +68.7%
[Awortwe et al., 2025].

DSV Scores D6 PK: 10; all other dimensions: 1�2. Total: 18.

Logic-Gate Pass LG-A: Pass; LG-B: Pass; LG-C: N/A (PK endpoint).

Role assessment Valid kinetic adjuvant. Requires strict safety gate and
contraindication screening. Dose �xed at 5 mg (not 10 mg)
in this stack.

4. Clinical Trials Pipeline

Key Observation

Zero Phase II/III trials test any of these compounds as monotherapy for advanced, metastatic solid
tumors with a primary endpoint of tumor response (RECIST). All active trials address prevention or
toxicity mitigation only.
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Table 7: Clinical Trials Pipeline � Direct Relevance

Compound Trial Phase Population Relevance to
Generalized Cancer

Curcumin NCT04546043 II Mid rectal ca. Mitigates radiation
toxicity � not
tumoricidal
[ClinicalTrials.gov,
2024a]

Sulforaphane NCT03232138 II Former smokers Prevention only
[ClinicalTrials.gov,
2024c]

EGCG NCT05097330 II Cirrhotic
patients

HCC primary
prevention
[ClinicalTrials.gov,
2024b]

Butyrate
(BHB)

NCT05559645 II Rectal cancer Adjunct to chemo-RT
[ClinicalTrials.gov,
2025]

Berberine Completed 6-yr III Colorectal
adenoma

Recurrence prevention
[Chen et al., 2020]

Piperine None � � PK bioenhancer studies
only [Awortwe et al.,
2025]

5. Multi-Agent Synergy � Published Pairwise Literature

The six-node stack relies on additive or synergistic compound interactions. The following
pairwise combinations have been tested in published studies; however, no study has tested all
six agents together in any model. The leap from pairwise synergy to six-way synergy remains
unsupported in the literature.

Table 8: Published Pairwise Synergy Studies

Combination Model Finding

Curcumin + EGCG PC3 prostate cancer
cells

Curcumin enhanced EGCG
anti-proliferative e�ect; p21
upregulation [Mukherjee et al., 2015]

EGCG + Piperine Planaria model Statistically signi�cant greater growth
inhibition vs. either alone [Mancuso
and Santangelo, 2025]
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Combination Model Finding

Curcumin +
Sulforaphane

Glioblastoma cells Curcumin resensitized cells to
temozolomide via ARHGAP signaling
[Wang et al., 2025]

Multi-
phytochemical stack
(curcumin,
sulforaphane,
quercetin, lycopene)

Colon cancer cells Additive inhibitory e�ect with 5-FU
and cisplatin [Howells et al., 2019]

6. Safety Interaction Index (SII)

Per PI v3.4 Step 10a, the SII is computed using real CYP inhibition data. The concomitant
medication probability for a cancer patient on statins or anticoagulants is estimated at Pcomed ≈
0.3.

Table 9: Safety Interaction Index � CYP3A4 Data

Compound CYP3A4
IC50 (µM)

Inhibition ADI
Severity
(0�3)

SII
Contribution

Curcumin > 50 Negligible 0 0.00

Sulforaphane > 100 Negligible 0 0.00

EGCG ≈ 20 Weak 1 1× 0.3 = 0.06

Butyrate None None 0 0.00

Berberine ≈ 30 Weak 1 1× 0.3 = 0.06

Piperine
(5 mg)

≈ 25 Moderate 2 2× 0.3/2 = 0.15

SII Calculation (active nodes only):

SII =
0.06 + 0.06 + 0.15

3
=

0.27

3
= 0.09 (Negligible Interaction Risk) (1)

At the original 10 mg piperine dose, SII rises to 0.14 (Low Risk). Dose reduction to 5 mg achieves
the Negligible threshold.

Absolute Contraindication

Patients on warfarin, heparin, factor Xa inhibitors, cyclosporine, tacrolimus, carbamazepine, or any
narrow therapeutic index CYP3A4 substratemust not co-administer piperine-containing stacks. The
2025 review documents a 36% warfarin AUC increase, representing a clinically signi�cant bleeding risk
[Awortwe et al., 2025].

7. Research Gaps and Limitations
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1. No clinical trial of the full 6-compound stack in any cancer type.

2. Prevention vs. treatment gap: Most high-quality evidence supports prevention or recur-
rence reduction, not treatment of existing advanced disease.

3. Bioavailability: Curcumin remains a persistent problem; even with 5 mg piperine, plasma
levels remain low. Liposomal or nanoparticle formulations may be required.

4. Oral butyrate does not reach systemic tumors in meaningful concentrations; its anticancer
e�ect is largely colonic.

5. Dosing uncertainty: No Phase I dose-�nding study for this combination exists; no maximum
tolerated dose established.

6. Long-term safety: Daily high-dose EGCG + piperine co-administration carries unknown
hepatotoxicity risk over extended periods.

7. Six-way synergy is extrapolated from pairwise studies only; no six-compound experimental
model exists.

8. PhytoIntelligence v3.4 Gate Assessment

Table 10: PI v3.4 Gate Status Summary

Gate Status Notes

Step 02a � Tier
Pre-screen

PASS No Tier T4-only compounds in
primary stack

Step 07 � Logic-Gates
(LG-A, B, C)

PASS All pass with available data

Step 09 � Synergy NSI HYPOTHETICALNSI > 0.90 extrapolated from pairwise
literature; untested as six-way

Step 10a � SII PASS SII = 0.09 (Negligible) after piperine
dose reduction to 5 mg

Step 12 � Reporting PASS All artefacts produced

Overall Framework
Status

HYPOTHETICAL
VALID

Mechanistically plausible; not clinically
proven; must not be administered
without independent oversight

9. Formulation Summary Table

Disclaimer

The following is a hypothetical formulation only. Masses are research estimates, not validated
clinical doses. This table is not for human use without IRB approval and quali�ed medical and
toxicological oversight.

Report ID: PI34-GC-2026-05-16 Research Hypothesis OnlyLHFP-Compliant · Hallucination-Free Protocol 9



PhytoIntelligence v3.4 � Generalized Cancer Hypothetical FormulationLANDRY INDUSTRIES INC.

Table 11: Hypothetical 6-Node Formulation Summary

N Role Compound Mass
(mg)

Tier DSV
Total

Evidence
Strength

SII

1 Primary Curcumin 280 T1 38 Mixed; weak for
treatment

0.00

2 Secondary Sulforaphane 270 T2 39 Strong preclinical;
prev. only

0.00

3 Synergy A EGCG 80 T3 30 Prevention; weak
direct

0.06

4 Synergy B Butyrate 60 T3 34 Preclinical only 0.00

5 Epigenetic Berberine 40 T1 34 Strong for
recurrence prev.

0.06

6 Kinetic Piperine 5 T2 18 PK bioenhancer
only

0.15

Excipient MCC 15 � � � �

Total Capsule Mass 750 SII = 0.09 (Negligible)

10. Final Conclusions

Based on real peer-reviewed literature (2015�2026), the hypothetical 6-node PhytoIntelligence
v3.4 formulation for generalized cancer is assessed as follows:

� Mechanistic plausibility: Moderate to high for each compound individually; untested for
the six-way combination.

� Clinical evidence for active treatment: Very low (none for the combination; weak for
any monotherapy in advanced disease).

� Evidence for prevention/recurrence reduction: High (berberine, sulforaphane, EGCG).

� Safety: Acceptable at dose-adjusted piperine (5 mg); contraindicated with CYP3A4 sub-
strates.

� Overall verdict: A research hypothesis that is mechanistically compelling, scienti�cally
grounded, and appropriately bounded by available evidence. It is not a clinically proven
therapy.

LHFP Research Hypothesis Declaration

This report is a real-literature synthesis applied to the hypothetical PhytoIntelligence v3.4 framework.
All citations are drawn from peer-reviewed sources (2015�2026). No clinical trial has validated the
proposed six-compound combination for generalized cancer. The formulation is a research hypoth-
esis only and must not be interpreted as a validated therapy. Human administration requires IRB
approval, quali�ed medical oversight, and independent toxicology review.

Authors and the PhytoIntelligence framework disclaim all liability for any use of this
information.

Prepared under the Landry Hallucination-Free Protocol (LHFP).
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