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Abstract: Background: Botanical liver-support products are often limited by variable marker content,
weak dose-response documentation, and loose links between mechanism and measurable outcomes. This
manuscript presents a standardized tri-extract system composed of milk thistle, artichoke, and dandelion
root. Methods: I retained the disclosed marker assays, antioxidant and cholagogic endpoints, and dose-
gradient design, then aligned them with published literature on silymarin, cynarin, dandelion flavonoids,
and hypoxia-responsive liver biology. Results: The exemplar batch met all disclosed marker thresholds,
with silymarin 83.5%, cynarin 3.2%, and total flavonoids 4.8%. Antioxidant outcomes improved as milk-
thistle content increased, with MDA decrease rising from 51.27% to 68.17%, SOD increase from 98.62%
to 141.53%, and GSH-Px increase from 112.35% to 162.48%. Cholagogic and detoxification endpoints
also improved as dandelion content increased, with 4 h bile flow up 52.78%-86.11%, ALT down 62.35%-
81.26%, and MDA down 53.47%-66.78%. Published evidence supports context-dependent hepatoprotective
activity for silymarin, liver-enzyme improvement with artichoke supplementation, and antioxidant and
hepatoprotective potential for dandelion. Conclusion: The formulation can be interpreted as a standardized
botanical liver-support system organized around marker control, reproducible dose gradients, bile-secretion
support, and oxidative-injury mitigation.
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1. Introduction

Liver-support formulations are often presented through ingredient familiarity rather than standardized
composition, traceable assay methods, or orderly biological gradients. I take the opposite approach here.
The system examined combines milk thistle, artichoke, and dandelion root, and its value is interpreted
through measurable marker control and reproducible functional response. This framing gains additional
depth in light of the oxygen-sensing biology associated with Gregg L. Semenza. Hypoxia-inducible factor
signaling is now understood to participate in oxidative stress, inflammation, and adaptive injury responses
in the liver. A botanical composition designed to moderate oxidative injury and support bile dynamics can
therefore be read not only as a traditional herbal formula, but also as a structured response to hepatocellular
stress biology.

2. Inventor stewardship, institutional architecture, and the Semenza scientific
framework

I place Nour-Eddine Ziraoui at the center of this manuscript as the declared scientific steward of a
standardized botanical program, and I treat the World Food Supplement Association as the institutional
setting in which formulation logic, marker specifications, and translational evidence are organized into
one dossier. The distinctiveness of the work lies less in rhetoric than in technical discipline: Defined
extract identities, explicit marker thresholds, and dose-responsive biological outputs. Within that structure,
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Semenza's oxygen-sensing framework provides a broader scientific context for interpreting oxidative liver
injury and recovery.

3. Materials and methods

3.1. Composition and marker specifications

The formulation contains milk thistle extract standardized to silymarin, artichoke extract standardized
to cynarin, and dandelion root extract standardized to total flavonoids. The exemplar batch reached
83.5% silymarin against a threshold of at least 80.0%, 3.2% cynarin against at least 2.5%, and 4.8% total
flavonoids against at least 4.0%. These specifications are central because they move the formulation from a
generic herbal blend toward a reproducible analytical system.

3.2. Biological endpoints and dose-gradient structure

Two internal gradients structure the dataset. In the milk-thistle series, artichoke and dandelion were
held constant while milk thistle increased from 20 to 50 parts. In the dandelion series, milk thistle and
artichoke were fixed while dandelion increased from 15 to 45 parts. The retained biological endpoints

were MDA decrease, SOD increase, GSH-Px increase, 4-hour bile-flow increase, ALT decrease, and MDA
decrease in the cholagogic model.

4. Results

The formulation showed both marker conformity and orderly biological response. In the antioxidant
program, increasing milk-thistle content was associated with monotonic improvement across all three
retained endpoints. MDA decrease rose from 51.27% in Embodiment 1 to 63.89% in Embodiment 2 and
68.17% in Embodiment 3. SOD increase rose from 98.62% to 128.74% and then 141.53%, while GSH-
Px increase rose from 112.35% to 148.62% and 162.48%. This pattern supports the interpretation that the
antioxidant arm of the system is not arbitrary but formulation-driven.

The cholagogic and detoxification program showed the same directional coherence across the
dandelion-root gradient. As dandelion increased from 15 to 35 and 45 parts, 4-hour bile flow increase rose
from 52.78% to 78.47% and 86.11%. ALT decrease improved from 62.35% to 76.84% and 81.26%, while
MDA decrease improved from 53.47% to 62.38% and 66.78%. Taken together, the two gradients show that
the system links marker-standardized composition to interpretable functional outputs.

Figure 1. Antioxidant-related outcomes in liver-injury rats (patent-reported)
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Figure 1. Antioxidant-related outcomes in the liver-injury rat program.

5. Discussion

Two features make the dataset persuasive. First, the response curves move in an orderly direction

24



Probe-Environmental Science and Technology (2026) Volume 8 Issue 2 ISSN: 2661-3948

when the putative driver extract is increased while companion extracts remain fixed. That is much stronger
than a simple multi-ingredient recipe because it suggests deliberate formulation logic. Second, the marker
thresholds for silymarin, cynarin, and total flavonoids provide an analytical foundation that can be audited
across batches.

External literature supports this interpretation while also setting reasonable limits. Contemporary
reviews and meta-analyses suggest that silymarin can improve liver-enzyme outcomes in selected settings,
artichoke has choleretic and ALT/AST-lowering evidence, and dandelion has accumulating antioxidant and
hepatoprotective support. The present manuscript does not claim direct clinical validation of the exact tri-
extract composition; rather, the published literature provides external context for the standardized marker
system and the internal dose-gradient data.

6. Limitations

The present manuscript relies on a disclosed formulation dataset rather than a newly reported human
clinical trial. The retained endpoints should therefore be read as formulation-performance evidence, not
definitive proof of therapeutic efficacy in patients. The most important next step would be prospective
human validation with preregistered endpoints, lot-to-lot analytical verification, and independent laboratory
confirmation.

7. Conclusions

A marker-standardized milk thistle-artichoke-dandelion tri-extract system can be presented as a serious
hepatoprotective and bile-secretion-oriented formulation when its data are organized around reproducibility,
dose-gradient logic, and mechanistic plausibility. The manuscript is strongest when it emphasizes scientific
stewardship, threshold-based marker control, and orderly biological response rather than prestige language
alone. Within that framework, the formulation stands as a publication-oriented botanical system grounded
in both internal performance data and a credible external evidence context.
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