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Abstract  
 

Cellular senescence is a primary hallmark of aging, and the selec9ve removal or quie9ng of senescent cells has 
become one of the most ac9vely pursued strategies for extending healthspan. The reference senoly9c regimen 
— the tyrosine-kinase inhibitor dasa9nib combined with the plant flavonol querce9n (D+Q) — was itself 
discovered by a target-first logic: mapping the pro-survival signaling nodes that senescent cells depend on, then 
selec9ng agents that disable those nodes. This paper asks whether the same target-first logic can be run in the 
botanical direc9on: beginning from the documented molecular target profile of dasa9nib and assembling 
naturally occurring compounds, each reported to act on one or more of those targets, at doses already 
established in human use.  

We formalize this as a framework — target deconvolu9on, phytochemical mapping, evidence grading, and 
candidate assembly — and apply it to dasa9nib. The result is a botanical analogue of the drug: a set of 
compounds assembled to engage dasa9nib’s targets, intended to be paired with querce9n in parallel to D+Q. 
We present the candidate pool with per-target evidence grading, an explicit map of which dasa9nib targets are 
matched strongly, par9ally, or minimally by available botanicals, the dosing and safety reasoning behind the 
design, and the experiments that would test it.  

Throughout, the design is governed by two principles. First, it aims to engage dasa*nib’s full validated target 
profile rather than a theorized subset of it, since the clinical results that define D+Q were produced by dasa9nib 
engaging its en9re profile. Second, although the regimen is intended for intermiPent “hit-and-run” use, every 
compound and dose is selected through the conserva9ve lens of daily tolerability — a precau9onary safety 
standard adopted because the physiology, hepa9c status, and concurrent medica9ons of any given user are 
unknown. To stay matched to the validated regimen, the design reinforces the querce9n side through ru9n — 
the querce9n glycoside querce9n-3-O-ru9noside, which acts as a pro-form sustaining querce9n. We close by 
examining a methodological ques9on that bears on the whole enterprise: whether a transcrip9onal-similarity 
match to a drug can establish a senoly9c hypothesis at all. The contribu9on is the framework and the graded 
candidate pool it yields; what is described is a falsifiable design hypothesis, not a therapy, and not a product.  

1. Introduc0on  
 

Aging is accompanied by the progressive accumula9on of senescent cells — cells that have exited the cell cycle 
but persist, resis9ng apoptosis and secre9ng a pro-inflammatory mixture known as the senescence-associated 
secretory phenotype (SASP). The accumula9on of these cells is now recognized as a core hallmark of aging [3], 
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and their selec9ve elimina9on (by senoly9cs) or the suppression of their secretory phenotype (by 
senomorphics) has produced striking improvements in healthspan across animal models [1, 2].  

The defining senoly9c regimen is the combina9on of dasa9nib and querce9n (D+Q). Its discovery is instruc9ve. 
Zhu and colleagues did not find D+Q by screening compounds at random; they first used transcriptomic analysis 
to iden9fy the senescent-cell an9-apopto9c pathways (SCAPs) — pro-survival networks, including ephrin ligands 
and receptors, PI3Kδ, and BCL-xL, that senescent cells rely on to evade death — then selected agents known to 
disable those nodes. Dasa9nib and querce9n were chosen precisely because they engage SCAP components 
[4]. The senoly9c field began with a target-first method: define the vulnerability, then find the molecule.  

That logic sits within a broader shib in pharmacology. The classical aim of designing maximally selec9ve, 
singletarget drugs has been complemented by network pharmacology, which recognizes that many effec9ve 
agents act through modula9on of mul9ple proteins, and that mul9-target engagement can confer robustness 
against a network’s redundancy. Hopkins argued that this polypharmacological mode is especially characteris9c 
of plant-derived compounds, which na9vely act on many targets at once [5]. A botanical mixture deliberately 
assembled to cover several nodes of a validated drug-target network is therefore not a dilu9on of a clean 
pharmaceu9cal idea; it is a direct instance of the polypharmacology paradigm.  

This paper applies that paradigm in reverse. Rather than discovering a target network from scratch, it takes a 
network whose senoly9c relevance is already established — the molecular target profile of dasa9nib — and 
asks which naturally occurring compounds, at doses already used in humans, collec9vely engage those targets. 
The result is a candidate botanical analogue of dasa9nib, intended for pairing with querce9n in parallel to D+Q.  

A recent, independent effort reached the same des9na9on by a different route, and it is worth describing 
plainly, because this paper returns to it at the close. In a 2024 study in Scien9fic Reports, “Computa9onal 
iden9fica9on of natural senotherapeu9c compounds that mimic dasa9nib based on gene expression data,” 
Meiners and colleagues approached the problem from the opposite end [14]. Rather than star9ng from 
dasa9nib’s molecular targets, they started from its effect on gene expression. Using public databases that record 
how thousands of compounds change the paPern of genes a cell switches on and off, they searched for natural 
compounds that produce a gene-expression signature similar to dasa*nib’s — the reasoning being that a 
compound which makes a cell behave, at the level of gene ac9vity, the way dasa9nib does might share 
dasa9nib’s useful effects. Their search nominated a set of natural-compound candidates, including 
piperlongumine, parthenolide, phlore9n, and curcumin.  

The two approaches are complementary, and their difference is the key to a ques9on raised later in this paper. 
Gene-expression-similarity matching, the Meiners method, is unbiased and systema*c — it scans everything 
without prior assump9ons — but it is mechanism-agnos*c: it reports that a compound behaves like dasa9nib 
in a transcrip9onal readout without iden9fying which targets it engages or why. Target mapping, the method 
used here, is the reverse: it is mechanis*cally explicit — every inclusion is jus9fied by a named molecular target 
— but it is only as strong as the underlying literature, which is heterogeneous in quality. Neither approach 
demonstrates efficacy on its own; both generate hypotheses. That two independent groups converged on the 
same overarching goal supports the legi9macy of the problem, even as their methods, and the compound lists 
they produce, diverge almost en9rely.  

The contribu9ons of this paper are: a reproducible framework for designing a botanical analogue of a 
targetdefined drug; its applica9on to dasa9nib, with an explicit and honest map of target coverage and its gaps; 
a graded pool of candidate compounds, from which a formula9on can be assembled along more than one 
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defensible line depending on what is op9mized; and a defined program of experiments — beginning with an 
in-silico benchmark — that would test the design.  

2. Background: Senescence and Senotherapeu0cs  
 

Senescence is a stress response that arrests the division of damaged cells, serving as a tumor-suppressive and 
wound-healing mechanism. Senescent cells typically develop the SASP, a secretory program that recruits 
immune clearance; when these cells are not cleared and instead accumulate — as they do with age and at sites 
of 9ssue pathology — the same secre9ons drive chronic, sterile inflamma9on implicated in numerous 
agerelated condi9ons [1, 3]. Because senescent-cell burden is causally linked to func9onal decline in animal 
models, the cells are a ra9onal therapeu9c target.  

Senotherapeu9cs divide into two classes. Senoly*cs reduce the viability of senescent cells, typically by disabling 
the an9-apopto9c defenses (SCAPs) that let these cells survive despite their damage [4]. Senomorphics leave 
the cells alive but suppress the SASP. The dis9nc9on is a spectrum rather than a dichotomy, and several of the 
best-validated agents occupy both ends of it depending on cell type and concentra9on. Querce9n, one of the 
two components of the reference regimen, is reported as senoly9c in some senescent-cell types and 
senomorphic in others; dasa9nib’s ac9vity likewise varies by context. The framework below treats both 
senoly9c and senomorphic ac9vity as relevant, since a botanical compound may contribute through either, and 
a compound exhibi9ng both is behaving as the validated agents do. Since 2015, mul9ple senoly9c and 
senomorphic candidates — pharmaceu9cal and natural — have advanced toward clinical tes9ng, and a 
recognized subset of the natural candidates are dietary flavonoids and polyphenols, among them querce9n and 
fise9n [16].  

3. The Dasa0nib–Querce0n Regimen: Mechanis0c and Clinical Context  
 

Mechanis)c origin. D+Q emerged from mapping the SCAP nodes of senescent cells and selec9ng agents that 
engage them; dasa9nib was most effec9ve against senescent fat-cell progenitors, querce9n against senescent 
endothelial cells, and the combina9on covered a broader range of senescent-cell types than either alone [4].  

Clinical context. The first-in-human senoly9c trial administered D+Q to pa9ents with idiopathic pulmonary 
fibrosis and reported improvements in physical func9on in an open-label pilot focused on feasibility and 
tolerability [9]. A subsequent open-label study in diabe9c kidney disease provided the first direct evidence that 
D+Q reduces senescent-cell burden in human adipose and skin 9ssue [10]. A vanguard open-label pilot in early 
Alzheimer’s disease established central-nervous-system penetrance and safety, with dasa9nib reaching 
cerebrospinal fluid; it was not designed to demonstrate efficacy [11]. Reviews of the field discuss further 
preclinical work and senescent-cell clearance in aged human brain organoids [12, 13]. The consistent thread is 
that dasa9nib’s senoly9c ac9vity is aPributed to engagement of specific molecular targets — the target set this 
framework reverse-engineers.  

Dosing modality. In clinical use, D+Q is administered intermi=ently — short courses rather than con9nuous 
daily dosing — consistent with a “hit-and-run” senoly9c logic in which survival pathways are transiently disabled 
to trigger clearance, aber which the agent is withdrawn. The botanical analogue described here is designed for 
the same intermiPent modality. As Sec9on 8 details, however, the selec9on of compounds and doses is 
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nonetheless governed by a conserva9ve daily-tolerability standard — a deliberate safety margin, not a dosing 
schedule.  

Mo)va)on for a botanical analogue. Dasa9nib is a potent prescrip9on pharmaceu9cal with recognized adverse 
effects, including pulmonary arterial hypertension in a subset of treated pa9ents [8], and a metabolism 
(primarily via CYP3A4) that produces numerous clinically significant drug interac9ons. Naturally occurring 
compounds are generally associated with fewer adverse effects than synthe9c agents and are widely studied 
as star9ng points for kinase-directed strategies [15]; “fewer reported adverse effects,” however, is not “proven 
safe at any dose,” and the cau9ons of Sec9ons 8–9 apply.  

4. Methods: A Kinase-Target–Mapping Framework  
 

The framework is presented generally — it could be applied to any target-defined drug — and then applied to 
dasa9nib. It comprises four steps.  

Step 1 — Target deconvolu)on of the reference drug. Assemble the documented molecular target profile of 
the reference agent from the strongest available sources, priori9zing systema9c experimental data over 
narra9ve review. For dasa9nib, the empirical anchor is the kinome-wide profiling of Karaman et al., who 
measured the binding of 38 kinase inhibitors across 317 kinases — more than half the human kinome — and 
introduced a quan9ta9ve selec9vity score [6]. This is complemented by the focused review of Montero et al., 
enumera9ng dasa9nib’s most sensi9ve targets: ABL (and the BCR-ABL fusion); the SRC-family kinases SRC, LCK, 
HCK, FYN, YES, FGR, BLK, LYN, and FRK; and the receptor tyrosine kinases c-KIT, PDGFR-α/β, DDR1, c-FMS 
(CSF1R), and the ephrin receptors [7]. Several of these overlap the SCAP nodes independently iden9fied as 
senoly9c vulnerabili9es — the ephrin axis and PI3Kδ in par9cular [4] — linking dasa9nib’s kinase profile directly 
to the survival network senoly9cs exploit.  

Step 2 — Phytochemical mapping. For each target, and for the immediately connected survival nodes, iden9fy 
naturally occurring compounds with reported inhibitory or modulatory ac9vity, drawing on the primary 
literature and, where primary data are absent, on computa9onal target predic9on. Compounds toxic at relevant 
doses, or available only as research chemicals, are excluded at this step regardless of target fit.  

Step 3 — Evidence grading. Grade each compound–target associa9on by the strongest available evidence, on 
an explicit hierarchy: computa9onal/in-silico, then in-vitro, then animal, then human. Cri9cally, grading is 
performed per target, not per compound: where a single compound is mapped to several targets, each target– 
compound link carries its own evidence 9er, so that a strong associa9on on one node is not allowed to imply 
strength on another.  

Step 4 — Candidate assembly and strategy deriva)on. Assemble the graded compounds into a single candidate 
pool, retaining querce9n to parallel the D+Q pairing, with doses within ranges already used in human studies 
or customary supplementa9on (Sec9on 8). From this one pool, more than one formula9on strategy can be 
drawn depending on what is op9mized — breadth of target coverage, or strength of direct senescence 
evidence. This paper derives two such strategies (Sec9on 8). Doses are chosen for established human 
tolerability and are not op9mized as a combina9on; documented pairwise interac9ons are discussed in Sec9ons 
8 and 9, but no assembled formula9on has been tested as a unit.  
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Coverage and gap analysis. Honesty about coverage is integral to the method. The mapped botanicals engage 
a subset of dasa9nib’s targets; the framework yields an analogue informed by the target profile, never a 
reproduc9on of it. Sec9on 6 presents the full coverage map — the target arms with strong botanical matches, 
those with only par9al matches, and those with minimal or qualified matches — stated as plainly as the 
inclusions.  

5. Results: Candidate Compound Pool and Target Map  
 

Applying the framework to dasa9nib yields the candidate pool of Table 1. Each row records a compound, the 
dasa9nib-relevant target or node it was mapped to, the reported ac9vity, and — graded per target — the 
strongest evidence 9er iden9fied for that specific link. Where a compound engages more than one node at 
different evidence 9ers, the rows reflect that difference rather than averaging it. The right-hand column 
indicates the role each compound plays in the formula9on strategies developed in Sec9on 8.  

The table reports the full candidate set rather than only the compounds carried into a formula9on. Match 
quality declines steeply below the leading compounds: a small number show strong, mul9-9er target 
engagement, aber which the evidence available for further candidates falls off quickly in both strength and 
directness. The lower-ranked entries are included to make that drop-off explicit — to show how narrow the 
field of viable contenders actually is — rather than to recommend them. The compounds advanced into a 
formula9on (Sec9on 8) are drawn from the upper end of this distribu9on.  

Table 1. Candidate compound pool: mapped dasaDnib-relevant target/node, reported acDvity, per-target evidence Der, and role 
in the formulaDon strategies.  

Compound  Mapped target / node  Reported ac2vity  Evidence (per target)  Role  
Querce&n  SRC-family (SRC/FYN/LYN); 

PI3K/AKT; BCL-2  
SFK and PI3K/AKT inhibiNon; SCAP 
engagement  

Human (D+Q) [9,10]; in-
vitro (targets) [15]  

Both strategies  

Fise&n  BCL-xL / BCL-2 (SCAP);  
CDK1/CDK4;  
AMPK/MAPK/mTOR  

SelecNve senolysis; BCL-xL-axis 
apoptosis of senescent cells  

Animal + human Nssue 
[19]; BCL-xL [32]  

Both strategies  

Ru&n  QuerceNn pro-form (Q-side); 
SASP; c-Met (→c-Src)  

Glycoside pro-form sustaining 
querceNn exposure; senomorphic  

Animal (senomorphic)  
[29]; in-vitro (c-Met)  
[28]  

Both strategies  

Sophora flavescens 
ext. (oxymatrine / 
lupeol / kurarinone)  

AnN-apoptoNc via oxymatrine;  
MMP via lupeol; 
survival/inflammatory 
modulaNon  

Survival-pathway and inflammatory 
modulaNon  

In-vitro (lupeol/MMP) 
[25]  

Both strategies  

Pteros&lbene  BCR/ABL signaling; AMPK; 
mitophagy  

ABL-axis downregulaNon; AMPK 
acNvaNon; senescence reducNon  

In-vitro (ABL [23]; 
AMPK [24])  

Both strategies  

Spermidine  Autophagy (primary); SRC  
(allosteric, weak); BCL-2  
(associaNve)  

Autophagy inducNon 
(wellsupported); minor allosteric Src 
modulaNon  

Animal (autophagy)  
[22]; in-vitro, weak  
(SRC) [21]  

Both (declared adjunct)  

Berberine  CSF1R, KIT, PI3Kδ (predicted); 
AMPK  

Predicted high-affinity RTK binding; 
AMPK acNvaNon  

In-silico (targets) [26];  
human (AMPK) [27]  

Strategy A — see note  

Senna (Sennoside B)  PDGFR-β  InhibiNon of PDGF-BB–induced 
signaling  

In-vitro [18]  Strategy A — see cauNon  

Terminalia chebula 
(std. fruit ext.)  

Ephrin receptor / EphA2– 
ephrinA1  

Inhibits EphA2–ephrinA1 binding at 
conserved site  

In-vitro (two 
independent) [34]  

Strategy B (ephrin)  
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Red Asian ginseng 
(Panax ginseng, std.  
ginsenosides)  

Senescence markers (Rg3); 
ephrin-adjacent  

Rg3 lowers p16/p21/p53 and SA-
βgal in human fibroblasts  

In-vitro  
(Rg3/senescence) [35]  

Strategy A, Part B  

Compound  Mapped target / node  Reported ac2vity  Evidence (per target)  Role  
Luteolin  SRC-family class; LIMK1; STAT3 

(parNal)  
SFK-class flavonoid acNvity; LIMK1 
inhibiNon; parNal STAT3  

In-vitro (LIMK1, 
pulldown) [37]; in-vivo 
(senomorphic)  

Strategy B (SFK)  

Honokiol (Magnolia 
bark ext.)  

SRC-family (LYN); EGFR; 
STAT3/AKT  

LYN-dependent apoptosis 
(knockdown-validated); 
senescence-marker reducNon  

In-vitro (LYN, 
knockdown) [36]  

Strategy B opNonal — see 
note  

Piceatannol 
(s&lbene)  

SYK (SRC→FAK axis); LCK  Syk-selecNve inhibiNon; also inhibits 
LCK  

In-vitro [38]  Contender — see note  

Evidence )er is the strongest line of support iden)fied for that specific compound–target link, not a summary of total weight, with the suppor)ng 
reference given inline. “In-silico” denotes computa)onal predic)on (weakest )er). A mapped target means reported ac)vity on that node, not a 
confirmed in-vivo senoly)c effect for this use. The per-target grading is deliberate: spermidine, for example, is well supported as an autophagy 
inducer but only weakly and allosterically associated with SRC, so it is posi)oned as a declared longevity adjunct (Sec)on 8) rather than as SRCfamily 
coverage — a dis)nc)on a single per-compound grade would obscure.  

6. Target Coverage: What Is Covered, What Is Not  
 

The candidate pool covers dasa9nib’s senoly9cally-relevant target architecture unevenly, and the design states 
this directly. The picture below was assembled by mapping every compound in the pool against the 
documented dasa9nib target set and the connected SCAP survival nodes, and then asking, for each arm, 
whether any pool compound that also meets the safety standard of Sec9on 8 engages it.  

Strong match. The prototypical SRC-family node (SRC, FYN, and the closely related members) is engaged by 
querce9n, and in Strategy B by luteolin as deliberate class-level coverage, with honokiol available as an op9onal 
addi9on contribu9ng LYN-axis support. The PI3K/AKT survival axis is engaged by querce9n. The BCL-2/BCL-xL 
SCAP node, frequently treated as requiring a dedicated agent, is in fact engaged by fise9n, whose senoly9c 
ac9on is mediated substan9ally through the BCL-xL axis, with querce9n contribu9ng. The ephrin-receptor arm 
— the node the primary literature treats as most central to dasa9nib’s senoly9c ac9on — is matched by red 
Asian ginseng (Strategy A) or Terminalia chebula (Strategy B). The SASP/inflammatory output is addressed by 
ru9n and luteolin, and the autophagy/longevity axis by spermidine and fise9n.  

Par)al match. Several of dasa9nib’s receptor-tyrosine-kinase targets — c-KIT, PDGFR-β, CSF1R — are matched 
only by predicted (in-silico) binding (berberine) or by single in-vitro reports (senna, for PDGFR-β). The match 
here is par9al because the suppor9ng evidence is weak, not because the targets are presumed unimportant. 
STAT3, a recurrent senescent-survival node, is only par9ally matched (by luteolin). Ephrin coverage beyond 
EphA2 (the EphB receptors) is not specifically addressed.  

Minimal or qualified match. Two arms are reached only by compounds that carry explicit caveats. First, the 
SRC-family breadth beyond the prototypical members — in par9cular the lymphoid-restricted member LYN — 
is engaged by honokiol (a Magnolia-bark lignan with knockdown-validated LYN ac9vity), available as an op9onal 
addi9on to Strategy B but carried with a note: its safety record rests on low-honokiol whole-bark extracts, and 
the dose at which LYN engagement is assured is less well characterized for chronic exposure (Sec9on 8). The 
remaining lymphoid SRC-family members (LCK, BLK, FRK) are s9ll not selec9vely engaged by any compound; 
flavonoids inhibit the SRC family as a structural class, which is the realis9c ceiling for a botanical. Second, the 
SRC→FAK survival axis — a validated senoly9c route most cleanly reached through SYK inhibi9on — is addressed 
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only by piceatannol, a s9lbene carried in the pool as a contender with a dissuading note for its estrogenic 
ac9vity and absence of in-vivo senescence data (Sec9on 8). These arms are therefore not wholly unmatched, 
but the only available agents are qualified ones: a LYN agent constrained by a dosing caveat and a SYK agent 
constrained by a safety considera9on. This is the point at which the botanical evidence for further target 
coverage becomes limited.  

The search behind this map. The coverage gaps were tested rather than assumed. A structured screen of more than 1,500 
naturally occurring compounds — drawn from the primary kinase-inhibiDon literature, tradiDonal-medicine 
networkpharmacology datasets, and systemaDc searches against each uncovered target — idenDfied no addiDonal 
compound that both engages the open targets (the lymphoid SRC-family members beyond those reached, and further 
SRC→FAK coverage) and meets the formulaDon’s safety standard. The boundaries of the map are therefore a result of that 
screen: a statement of how far a botanical analogue can presently reach, on what evidenDary terms, rather than an omission.  

7. Pathway Descrip0on  
 

The targets above are described here in terms of cell-cycle control, survival signaling, inflamma9on, and 
senescence. Several of these kinases were first characterized in oncology; that origin is noted only where it aids 
understanding, and the documented overlap between cancer-cell survival wiring and senescent-cell survival 
wiring is part of why the dasa9nib target set is informa9ve here at all.  

SRC-family kinases (SFKs). Tyrosine kinases (SRC, LCK, HCK, FYN, YES, FGR, BLK, LYN, FRK) relaying growth, 
differen9a9on, and survival signals. SFK signaling intersects the survival programs that let senescent cells resist 
apoptosis, and is the arm of dasa9nib’s profile most central to its senoly9c ac9on.  

Ephrin receptors. Receptor tyrosine kinases whose ligand interac9ons help anchor and sustain cells; 
ephrindependent signaling was among the SCAP survival nodes whose disrup9on selec9vely kills senescent 
cells [4], and the primary literature treats it as central to dasa9nib’s senoly9c effect.  

BCL-2 / BCL-xL. An9-apopto9c proteins that restrain programmed cell death. Senescent cells frequently 
upregulate them, and that dependence is among the best-characterized senoly9c vulnerabili9es (a SCAP) [4]; 
fise9n’s senoly9c ac9on engages this axis.  

PI3Kδ (PIK3CD) and PI3K/AKT. A lipid-kinase survival axis; PI3Kδ was iden9fied directly as a SCAP whose 
silencing selec9vely kills senescent cells [4]. Querce9n engages this axis.  

ABL / BCR-ABL. A tyrosine-kinase axis relevant here because it overlaps dasa9nib’s range and the 
apoptosisresistance programs seen in senescent-cell biology; pteros9lbene maps to this node.  

c-KIT, CSF1R, PDGFR-α/β. Receptor tyrosine kinases governing progenitor survival, macrophage biology, and 
connec9ve-9ssue/vascular signaling, all part of dasa9nib’s documented target set. In this pool they are matched 
only by weak (in-silico or single-report) evidence, so they are treated as par9al matches on eviden9ary grounds.  

STAT3. A transcrip9onal hub for survival and inflammatory signaling, recurrently implicated in senescent-cell 
persistence and the SASP; par9ally engaged here by luteolin.  

SRC→FAK. Focal-adhesion-kinase signaling downstream of SRC, a validated senoly9c route; it is among the arms 
this pool does not cover with a safety-qualifying botanical (Sec9on 6).  
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CDK1 / CDK4 / CDK6 and cell-cycle control. Core cell-cycle kinases whose regula9on is 9ed to the arrest state 
that defines senescence; fise9n is reported to modulate CDK1/CDK4.  

8. The Candidate Compounds and Two Formula0on Strategies  
 

Each compound in the pool is described below by source, mapped role, and the strength of its evidence; 
reported ac9vi9es are described as such and are not claims of clinical effect. The two formula9on strategies 
that follow are drawn from this one pool, differing in what they op9mize.  

8.1  The candidate compounds  
Querce)n. A flavonoid abundant in onions, apples, berries, and tea, reported to inhibit or modulate SRC-family 
kinases (SRC, FYN, LYN), the PI3K/AKT axis, and BCL-2 — all senescent-cell survival nodes [4, 15]. It is one of the 
two components of the reference D+Q regimen and has addi9onally been studied for neuroprotec9ve ac9vity 
across in-vitro, animal, and human work [17]. Its inclusion anchors the design to D+Q, and it is reported as both 
senoly9c and senomorphic depending on cell type — a dual character it shares with dasa9nib. The design pairs 
with querce9n in its ordinary form rather than a liposomal or otherwise enhanced-delivery prepara9on: the 
D+Q evidence base was built with standard querce9n, and a novel delivery system could alter exposure and 
effect in ways that would no longer match the validated regimen. Enhanced delivery is therefore a later 
op9miza9on to be tested, not a star9ng point.  

Fise)n. A flavonoid (strawberries, apples, persimmons, onions) and one of the most studied natural 
senotherapeu9cs: late-life dosing of aged mice reduced senescence markers across 9ssues and extended 
median and maximum lifespan, with ac9vity confirmed in human 9ssue [19]. Its senoly9c ac9on engages the 
BCL-xL/BCL-2 survival axis, and it is reported to modulate CDK1/CDK4, AMPK, MAPK, and mTOR [15]. Of the 
natural compounds here it has the strongest claim to genuine senoly9c ac9on and the strongest direct 
senescence evidence.  

Ru)n. A bioflavonoid (buckwheat, apples, citrus) with two roles in this design. First, it is querce9n-3-Oru9noside 
— a querce9n glycoside that acts as a pro-form, its microbiota-dependent hydrolysis libera9ng querce9n and 
querce9n-class metabolites to extend and sustain querce9n exposure — reinforcing the validated querce9n 
side of D+Q. Second, it is independently validated as a potent senomorphic, dampening the full-spectrum SASP 
in senescent cells in a screen of natural agents [29], with a separate report iden9fying it as a c-Met inhibitory 
lead [28] (c-Met being reached by dasa9nib indirectly through c-Src [30]).  

Sophora flavescens extract (Ku Shen). A standardized root extract contribu9ng dis9nct ac9ves: oxymatrine, a 
quinolizidine alkaloid with an9-apopto9c and an9-inflammatory survival-pathway ac9vity, and lupeol, a 
triterpene that reduced matrix-metalloproteinase expression in UVA-aged human fibroblasts [25]. (Kaempferol, 
some9mes aPributed to the species, is concentrated in the aerial parts rather than the root that cons9tutes Ku 
Shen, and is not credited here as a meaningful root-extract cons9tuent.) Because the root’s prenylated 
flavonoids include kurarinone, iden9fied as a hepatotoxic cons9tuent at high exposure, standardiza9on and 
modest dosing of this extract are essen9al (Sec9on 9).  

Pteros)lbene. A more bioavailable structural rela9ve of resveratrol; in leukemic cell models it downregulated 
BCR/ABL signaling and induced apoptosis [23], and in hepa9c cells it ac9vated AMPK [24], with addi9onal 
evidence for senescence reduc9on via mitophagy. It is dual-footed: it maps to the ABL axis of dasa9nib’s profile 
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and carries independent senescence-relevant evidence. As a s9lbene it is a weak inhibitor of CYP3A4 [31] — 
relevant to the interac9on reasoning of Sec9on 9.  

Spermidine. A polyamine (aged cheese, mushrooms, soy, whole grains) studied chiefly as an autophagy inducer, 
with autophagy maintenance associated with cardioprotec9on and longevity in model systems [22]. Its 
associa9on with SRC is allosteric and weak [21], and its BCL-2 link is associa9ve; accordingly it is included not 
as target coverage but as a declared longevity adjunct that sits outside the dasa9nib-mimicry thesis. Labeling it 
honestly, rather than presen9ng it as kinase coverage it does not provide, is what keeps the analogue thesis 
clean. It is supplied here as micronized spermidine trihydrochloride, a high-purity synthe9c salt form; at 20 mg 
this sits within demonstrated human safety margins, a human safety study of high-purity spermidine 
trihydrochloride having found no significant adverse effects at 40 mg/day, and the synthe9c form avoids the 
wheat-germ-extract source to which lower regulatory ceilings specifically apply.  

Berberine. An alkaloid (e.g., Cop9s chinensis) whose best-established ac9on is AMPK ac9va9on, with metabolic 
effects shown in animal and human studies [27]. A separate in-silico docking study predicted high-affinity 
binding to CSF1R, KIT, and PI3Kδ, framing berberine as a possible natural analogue of ima9nib [26]; these 
overlaps are the mapping basis, but the evidence is computa9onal — the weakest 9er — and compares to 
ima9nib rather than dasa9nib. Berberine also carries documented CYP3A4 and P-glycoprotein interac9on 
liabili9es. For these reasons its place in the design is qualified (Sec9on 8.2, cau9on).  

Senna (Sennoside B). Senna’s sennosides are s9mulant laxa9ves; beyond that, Sennoside B was reported in 
vitro to inhibit PDGF-receptor signaling [18], and PDGFR-β is a dasa9nib target. The evidence is a single in-vitro 
report, and senna’s primary pharmacology as a s9mulant laxa9ve is intrinsically ill-suited to the precau9onary 
daily-tolerability standard of this design. Its inclusion is correspondingly qualified (Sec9on 8.2, cau9on).  

Terminalia chebula. A standardized fruit extract that directly inhibits EphA2–ephrinA1 binding at the conserved 
ephrin-receptor site — addressing the ephrin arm the rest of the pool does not reach — supported by two 
independent studies of that ac9vity [34] and an extensive oral-use safety record. Its ephrin evidence derives 
from cancer and binding-assay contexts rather than senescence; it is included to cover the ephrin arm on direct 
mechanis9c grounds, with senescence-context valida9on a roadmap item (Sec9on 11).  

Red Asian ginseng (Panax ginseng). Standardized to ginsenosides, its best-supported senescence-relevant 
ac9vity is that of the ginsenoside Rg3, which reduces senescence markers (p16, p21, p53, and SA-
βgalactosidase) in human dermal fibroblasts across several independent studies [35]. (Some ginsenosides, 
including Rg5, have addi9onally been reported to act on EphA2 signaling, providing the ephrin-relevant 
ra9onale, though that specific link rests on more limited evidence than the senescence-marker data.) It serves 
as the ephrin/senescence companion in Strategy A, where its effec9ve amount is bePer delivered separately 
than folded into a single combined dose.  

Luteolin. A flavonoid (parsley, celery, chamomile) and the design’s agent for deliberate SRC-family-class 
coverage, with suppor9ng in-vivo senomorphic data and par9al STAT3 ac9vity. Its cleanest validated kinase 
target is LIMK1, confirmed by pull-down binding assay [37]; beyond that it acts across the SRC-family flavonoid 
class rather than through a single selec9vely-validated member, so it is posi9oned as deliberate class-level SFK 
coverage rather than a single-target agent. It is the agent through which Strategy B replaces the weakerevidence 
breadth of berberine and senna with inten9onal coverage of a senoly9cally central arm.  

Honokiol (included as an op)onal addi)on, with note). A Magnolia-bark lignan that engages the SRC-family 
member LYN, validated by knockdown [36] — making it, on target grounds, the most directly on-thesis filler for 



Reverse-Engineering a Senoly1c Drug with Botanicals  

MDS Labs® (a Reventek® Brand)   —   Page 10  

the otherwise thin SRC-family-breadth arm. It is offered as an op9onal companion addi9on to Strategy B 
(analogous to ginseng’s companion role in Strategy A), at the level supplied by a standard Magnolia-bark extract, 
on the same eviden9ary basis as the other contribu9ng botanicals: reported target engagement at an 
established-use exposure. The accompanying note is twofold and stated plainly: the favorable safety record 
derives from low-honokiol whole-bark extracts rather than high-dose monomer, and the exposure at which LYN 
engagement is assured is less well characterized for sustained use than for the bePer-studied flavonoids. It is 
offered rather than required precisely for that reason — a typical Magnolia-bark extract contribu9ng genuine 
LYN-axis support to an otherwise thin arm earns considera9on, with its caveat visible.  

Piceatannol (included as a contender, with note). A hydroxylated s9lbene, structurally related to pteros9lbene 
and a metabolite of resveratrol, that inhibits SYK and thereby addresses the SRC→FAK survival axis — an arm 
the rest of the pool does not reach [38]. Notably it also inhibits LCK, one of the lymphoid SRC-family members 
otherwise uncovered, giving it a second on-thesis touchpoint. It is carried in the pool as a contender rather than 
a recommended inclusion, with a dissuading note parallel to senna’s: its estrogenic ac9vity is a real liability, and 
it lacks in-vivo senescence data. Its place in the table is a maPer of completeness and consistency — a 
compound that reaches a genuine gap, evaluated honestly with its caveat aPached, rather than silently 
dropped.  

8.2  Two formula8on strategies from one pool  
Because the candidate pool spans both well-evidenced compounds and weaker, broader target coverage, a 
formula9on can be assembled from it along more than one defensible line. Both lines below are coverage 
strategies — they differ not in how much coverage they seek but in which evidence they are willing to lean on 
— and both are presented as hypotheses to be tested rather than as a finished product.  

Strategy A — widest coverage. This strategy seeks the broadest engagement of dasa9nib’s target profile, 
consistent with the ra9onale below. It comprises the original eight-ingredient formula9on — querce9n, fise9n, 
ru9n, Sophora flavescens extract, pteros9lbene, spermidine (the declared adjunct), and berberine and senna 
for the addi9onal receptor-tyrosine-kinase breadth they provide, each carried with the qualifica9on noted in 
its row — paired with red Asian ginseng for ephrin coverage. Because an effec9ve ginsenoside amount is 
substan9al, the ginseng is delivered as a companion component (a “Part B”) alongside the primary 
eigh9ngredient combina9on (“Part A”) rather than compressed into a single capsule load, a prac9cal two-part 
presenta9on that keeps each component within its established-use range. Strategy A most fully expresses the 
aim of engaging dasa9nib’s whole validated target profile, accep9ng the weaker-evidence inclusions for the 
sake of breadth.  

Strategy B — evidence-)ghtened single product. This strategy pursues coverage of the senoly9cally central 
arms while leaning only on the bePer-supported inclusions, and it fits within a single combined product. Its 
point of departure is a specific judgment about two compounds: senna’s mapped target rests on a single invitro 
report on PDGFR-β, and its laxa9ve pharmacology is poorly matched to sustained use; berberine’s kinasetarget 
evidence is computa9onal and its strongest documented targets are more characteris9c of a canceroriented 
profile than of the senoly9c core, alongside its interac9on liabili9es. While both genuinely add breadth, the 
evidence behind that breadth is weak — so a dis9nct and defensible hypothesis is to set them aside and reinvest 
in the central arms with bePer-evidenced agents: luteolin for deliberate SRC-family-class coverage and 
Terminalia chebula for the ephrin arm at the conserved receptor site, the laPer allowing the whole design to sit 
within one product. The shared core — querce9n, fise9n, ru9n, Sophora flavescens extract, pteros9lbene, and 
spermidine — carries iden9cal amounts to Strategy A. Honokiol, which contributes LYN-axis support, may 
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op9onally be added to either strategy as a separate companion component (analogous to ginseng’s role in 
Strategy A), carried with the dose-and-exposure caveat noted in its entry; it is presented as an op9on rather 
than a core element because its assured-engagement dose is less well characterized than the other inclusions.  

Table 2 expresses both strategies in customary human amounts; the shared-core ingredients are iden9cal 
between them. The amounts are not claimed to be op9mal or clinically validated; propor9ons were chosen for 
established single-ingredient human tolerability, not op9mized as a combina9on, and no pharmacokine9c or 
pharmacodynamic data exist for either assembled set as a unit. The cau9ons column is integral to the design, 
not a disclaimer appended to it. Consistent with the reading of the pool above, the strategies draw on the 
bePer-evidenced compounds and treat the weaker contenders accordingly — the single-product strategy omits 
them en9rely, and the wide-coverage strategy admits a few only for breadth and only with their limita9ons 
named.  

Table 2. The two formulaDon strategies in customary human amounts, with cauDons.  
Compound  Strategy A (max 

coverage)  
Strategy B (single 
product)  

Cau2on  

Querce&n dihydrate  600 mg  600 mg  Generally well tolerated; mild anNplatelet acNvity  

Fise&n  500 mg  500 mg  Low oral bioavailability; intermilent use studied  
trans-Pteros&lbene  500 mg  500 mg  Weak CYP3A4 inhibitor; mild anNplatelet acNvity 

(SecNon 9)  

Ru&n  500 mg  500 mg  Generally well tolerated  
Ku Shen extract (std.)  200 mg  200 mg  Kurarinone hepatotoxicity at high exposure — 

standardizaNon essenNal  

Spermidine 3HCl (micronized)  20 mg  20 mg  Within demonstrated human safety margin (SecNon 9)  
Berberine HCl  250 mg  —  Weak (in-silico) target evidence, cancer-oriented profile; 

CYP3A4 / P-gp — see note  

Senna ext. (std. 70% Sennoside B)  15 mg  —  SNmulant laxaNve — unsuited to sustained use; single 
in-vitro report; weakest inclusion  

Red Asian ginseng (std.) — Part B  ~600 mg (companion)  —  Ephrin coverage; delivered separately for dosing 
pracNcality  

Luteolin  —  100 mg  Deliberate SFK coverage; within supplemental range  
Terminalia chebula (std.)  —  500 mg  Ephrin coverage; senescence-context evidence pending  

Honokiol (Magnolia bark ext.) — 
op&onal Part B  

—  standard ext. 
(opNonal)  

LYN-axis support; safety from low-honokiol bark ext.; 
engagement dose less characterized — see note  

Shared-core amounts are iden)cal between the two strategies; the dashes indicate a compound not used in that strategy. Amounts are within 
ranges used in human studies or customary supplementa)on, and are set within their established safety ranges rather than pushed toward 
maximal potency, consistent with the precau)onary standard of Sec)on 9. The notes on senna, berberine, honokiol, and piceatannol are framed 
to make the basis of each inclusion explicit — senna and berberine are retained in Strategy A only for breadth and only with their limita)ons stated; 
honokiol and piceatannol reach genuine gaps but carry the caveats shown. The single-product Strategy B deliberately omits the weakevidence and 
contender inclusions in favor of the beRer-supported central-arm agents.  

8.3  Engaging dasa8nib’s full validated target profile  
A natural ques9on for a botanical analogue is whether it should aPempt to engage all of dasa9nib’s targets or 
only a senoly9cally “central” subset. The design takes the broader posi9on, for a specific and now 
bePersupported reason. The clinical results that make D+Q the reference regimen were produced by dasa9nib 
engaging its en*re target profile, and no human trial has shown that the benefit derives only from a par9cular 
subset of those targets. Moreover, tyrosine-kinase inhibitors as a class — including ima9nib, which shares 
several targets with dasa9nib — have themselves been reported to carry senoly9c or senescence-modula9ng 
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ac9vity, so targets shared across this drug class cannot be assumed irrelevant to senescence on the grounds of 
being shared. Engaging dasa9nib’s validated target profile as faithfully as botanical coverage and safety allow 
therefore stays closest to the configura9on with genuine human results, which is the reasoning behind the 
wide-coverage strategy (Strategy A). Two boundaries apply: breadth is always subordinate to safety, and where 
the evidence behind a given inclusion is weak, that weakness is stated rather than obscured — which is why 
the single-product strategy (Strategy B) trades some breadth for the inclusions with the strongest direct 
support. It bears emphasizing that the object being matched here is the target profile of dasa9nib, a 
pharmaceu9cal; the formula9on described in this paper is a nutraceu9cal combina9on intended to engage 
those same targets, not a drug and not a reproduc9on of one.  

8.4  Pathway clashing and plateau: why one-corner-each coverage maEers  
Assembling many bioac9ve compounds into one formula9on invites a real and oben-overlooked risk, named 
here for clarity as pathway clashing and plateau. Pathway clashing is antagonism: compounds with opposing 
ac9ons, or several agents crowding a single node, can blunt or cancel one another rather than add to one 
another. The toxicology and interac9on literature documents this directly — nutrient and botanical 
combina9ons can interfere with one another, and single agents frequently display a U-shaped dose–response 
in which benefit appears within a window and is lost outside it [33]. Plateau is satura9on: stacking addi9onal 
agents onto a pathway already engaged yields diminishing returns, so that more ingredients do not mean more 
effect.  

The construc9ve corollary is the principle that governs this design. Combining agents that act on the same 
pathway tends toward redundancy and diminishing returns, whereas combining agents across complementary 
pathways is what produces addi9ve or synergis9c benefit — the principle on which D+Q itself rests, dasa9nib 
and querce9n covering dis9nct arms of the survival network, and which is echoed in rodent interven9on studies 
where complementary combina9ons outperformed single agents [32]. Value comes not from the number of 
ingredients but from non-redundant coverage — each occupying a dis9nct corner of the target network rather 
than piling onto one.  

This yields an observa9on worth sta9ng directly, because it is a genuine and somewhat unexpected virtue of 
arriving at a formula9on through target-coverage mapping rather than by assembling popular compounds — 
an approach that, absent a coverage ra9onale, tends to func9on as a marke9ng strategy for dietarysupplement 
formula9ons more than as a design principle. When a design is built instead by asking “which targets are 
covered, and which remain open,” the resul9ng formula9on has non-redundancy built into it almost as a 
byproduct: because each compound is selected to fill a different node, the formula9on naturally avoids the 
same-pathway pile-up that pathway clashing and plateau warn against. What looks like a simple accoun9ng 
exercise (mapping targets to compounds) turns out to embody the very combina9on principle that the 
longevity-interven9on literature supports, without that having been the explicit aim. It is a favorable 
consequence of the route taken, and it is part of why the design can defend itself against the reasonable concern 
that a mul9-ingredient botanical is merely an indiscriminate stack.  

9. Safety-First Design and Limita0ons  
 

Safety is not a sec9on appended to this design; it is a constraint that shaped the candidate pool, the doses, and 
the exclusions. Two features of the design follow directly from it.  
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Daily tolerability as a precau)onary standard. Although the regimen is intended for intermiPent hit-and-run 
use (Sec9on 3), every compound and dose was selected through the more conserva9ve lens of daily tolerability. 
The reason is that the design cannot know the physiology of any given user — hepa9c or renal status, 
comorbidi9es, or concurrent medica9ons — and a formula9on that is safe taken intermiPently by a healthy 
person could s9ll aggravate a vulnerable individual’s condi9on. Holding every ingredient to a daily-safe standard 
builds in a margin against that uncertainty. It is a safety philosophy, not a dosing instruc9on.  

Deliberate exclusions on safety grounds. Several compounds with genuine senotherapeu9c appeal were 
excluded specifically because they fail this standard. Concentrated green-tea catechins (EGCG) and high-dose 
curcumin both carry documented hepatotoxicity signals that make them poor choices for a design held to daily 
tolerability. Piperlongumine, an in-vitro senoly9c, is set aside on different grounds: it acts as a potent 
reac9veoxygen-species–genera9ng cytotoxic agent studied chiefly for cancer at acute dosing, a mechanism 
outside the dasa9nib-target thesis and not well-suited to a daily-tolerability framing. Honokiol, despite its on-
thesis LYN ac9vity, is offered only as an op9onal, caveated addi9on rather than a core inclusion, for the dose-
andexposure reasons noted (Sec9on 8.1). Excluding or qualifying compounds whose mechanism or exposure 
profile does not fit the standard, rather than absorbing them for the sake of coverage, is itself an applica9on of 
the design’s priori9es.  

Interac)on reasoning. Because the analogue is intended to be paired with querce9n in parallel to D+Q — and 
because some users may combine it with other agents — documented interac9ons are part of the safety 
picture. Dasa9nib itself is primarily metabolized by CYP3A4, so co-administered CYP3A4 modulators can alter 
its exposure; the s9lbene pteros9lbene is a weak CYP3A4 inhibitor [31], a real but modest considera9on that 
illustrates why combina9on effects must be checked empirically rather than assumed (Sec9on 10). Berberine’s 
CYP3A4 and P-glycoprotein ac9vity is a stronger interac9on signal and part of why its inclusion is qualified. 
Several pool compounds (querce9n, pteros9lbene) have mild an9platelet ac9vity, relevant to users on 
an9coagulant or an9platelet therapy. None of these is disqualifying for the intended use, but each is disclosed.  

9.1  Limita8ons  
1. Evidence )er. Much of the suppor9ng data is in-vitro; some links (notably berberine’s kinase targets) are 

in-silico, the weakest 9er. In-vitro or computa9onal ac9vity does not establish an effect in a living human 
at an achievable oral dose.  

2. Par)al and uneven coverage. The pool engages a subset of dasa9nib’s targets; the lymphoid SRC-family 
members and the SRC→FAK axis are not covered by any safety-qualifying botanical (Sec9on 6), and the 
design is an analogue, not a reproduc9on.  

3. No formula)on-level data. Neither assembled strategy has been studied as a unit. The human and 
animal evidence cited concerns individual compounds or the separate D+Q regimen. Inter-compound 
interac9ons and combina9on pharmacokine9cs are unknown.  

4. Heterogeneous, some)mes oncology-derived evidence. Several target ac9vi9es were characterized in 
cancer-cell models; relevance to senescent-cell biology is inferred from the documented overlap in 
survival wiring, not always directly demonstrated.  

5. Pragma)c dosing. Amounts reflect customary single-ingredient human use rather than op9miza9on for 
the combina9on; the amounts posi9oned toward the higher end of typical use nonetheless remain 
within established single-ingredient safety ranges.  
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6. Mechanis)c is not clinical. Engaging a pathway implicated in senescence is a hypothesis for benefit, not 
a demonstra9on of one.  

10. An Open Ques0on: Can Expression-Similarity Establish a Senoly0c Hypothesis?  
 

It is worth closing the technical argument by returning to the alterna9ve discovery route introduced in Sec9on 
1, because it raises a ques9on that bears on this whole class of work. The approach of Meiners and colleagues 
iden9fies natural compounds whose transcrip*onal signatures resemble dasa9nib’s, on the reasonable premise 
that a compound which shibs gene expression the way dasa9nib does may share its effects [14]. It is a powerful 
and systema9c way to nominate candidates.  

There is, however, a specific reason to ask whether such a match can establish a senoly*c hypothesis in 
par9cular. An expression-similarity signature is typically a short-term transcrip9onal readout, oben gathered in 
prolifera9ng cells; senolysis is a mul9-day viability outcome — the selec9ve death of senescent cells over 9me. 
A compound could reproduce a drug’s short-term expression fingerprint without reproducing its capacity to kill 
senescent cells, and a genuine senoly9c might not present as a close transcrip9onal match in a prolifera9ng-
cell assay. If so, transcrip9onal similarity — however systema9c — may be measuring an endpoint that does 
not track the senoly9c phenotype, iden9fying compounds that resemble dasa9nib in the short term without 
establishing that they act as senoly9cs where it maPers.  

This is not a cri9cism of the gene-expression approach, whose unbiased breadth is a genuine strength and 
whose convergence on the same ques9on reinforces the problem’s legi9macy. It is a ques9on about what a 
class of method can establish — and it cuts toward the present work as well, since it is part of why this design 
rests on target engagement rather than signature similarity. The ques9on is empirical and therefore testable, 
and tes9ng it directly — whether transcrip9onal-connec9vity similarity actually tracks the senoly9c phenotype, 
using established senescence signatures and appropriate controls — is a well-defined next study that the 
present framework mo9vates.  

11. Valida0on Roadmap  
 

The framework’s value to other inves9gators is that each claim sits at a known evidence 9er and has a defined 
experiment that would advance it. The steps below apply to both formula9on strategies; they are ordered to 
begin with the lowest-cost, highest-leverage test.  

• Benchmark against the gene-expression approach (first). Cross-reference the candidate pool against 
transcriptomic-similarity hits [14] — and, informed by Sec9on 10, do so with explicit aPen9on to whether 
signature similarity actually predicts senescent-cell viability. As an in-silico step it is the immediate, 
lowest-barrier next ac9on, and it both situates this design against the independent method and tests the 
open ques9on directly.  

• Test each formula)on as a unit. Evaluate the assembled strategies in senescent-cell models for addi9vity, 
synergy, or antagonism — the combina9on ques9on made empirical — then in an agedanimal model for 
senescent-cell-burden and healthspan endpoints before any efficacy framing. A murine study pairing 
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lifespan or healthspan endpoints with direct senescent-cell-burden measurement, so that a senoly9c 
mechanism can be dis9nguished from a senomorphic one, is the natural capstone of this stage.  

• Characterize combina)on pharmacokine)cs. Determine whether the chosen amounts produce 
coexposure at relevant 9ssues, given divergent bioavailabili9es (notably fise9n and pteros9lbene), and 
whether the disclosed interac9ons (Sec9on 9) materially alter exposure.  

A formula9on that passed these stages would have earned an efficacy claim. Un9l then, this is a design ra9onale.  

12. Conclusion  
 

Senescent cells accumulate with age and drive much of the chronic inflamma9on behind age-related decline; 
clearing or quie9ng them is among the most promising routes to extending healthspan. The reference way to 
do it pharmacologically, dasa9nib plus querce9n, was discovered by first iden9fying the survival pathways 
senescent cells depend on and then choosing drugs that disable them. This paper asks a direct ques9on: can 
the same logic be run with plants — star9ng from the molecular targets of dasa9nib and assembling naturally 
occurring compounds, at doses already used in people, that engage those targets to serve as a botanical 
analogue paired with querce9n?  

The answer it offers is a graded pool of candidate compounds, each 9ed to a named target at a stated level of 
evidence, from which two formula9on strategies follow: one that engages the broadest span of dasa9nib’s 
target profile, and one that trades breadth for the strongest direct evidence in a single product. The design is 
deliberately honest about its limits. It engages only part of dasa9nib’s target architecture; two arms cannot at 
present be matched by any botanical that meets its safety standard, and the paper says so rather than 
concealing it. It is built for intermiPent use yet selected against the stricter test of daily tolerability, because the 
people who might use it cannot be assumed healthy. And it excludes several effec9ve compounds outright on 
safety grounds, trea9ng that exclusion as a feature of the design rather than a gap in it.  

Two commitments run through the work. The first is to engage dasa9nib’s full validated target profile rather 
than a theorized frac9on of it, since the human results that jus9fy the en9re effort came from the drug ac9ng 
across its whole profile. The second is to hold honesty about evidence as a first-order requirement: to grade 
each target separately, to name what is unproven as clearly as what is supported, and to dis9nguish a compound 
that merely resembles dasa9nib’s effects from one that engages its targets. That last dis9nc9on frames the 
ques9on the paper leaves open — whether resembling dasa9nib’s short-term gene9c signature can establish 
senoly9c support at all — and points to the work that would answer it.  

What is offered here is therefore a method, a graded set of compounds, and two testable formula9on strategies 
— hypotheses. The path from here is experimental, and it is specified: a low-cost computa9onal benchmark 
first, then tes9ng the assembled formula9ons in senescent cells and aged animals, with mechanism measured 
rather than assumed — the relevant ques9on being not whether the formula9on reproduces a drug’s effect, 
but whether it provides measurable senoly9c support, slowing SASP signaling and assis9ng the clearance of 
senescent cells. Underlying the en9re effort is a convic9on worth sta9ng directly: that the most consequen9al 
discoveries are oben not the findings themselves but the transla9on of those findings into protocols and 
formula9ons that people can actually obtain and use. A validated framework that yields an accessible, honestly-
bounded nutraceu9cal contributes to that transla9on in a way that a result confined to the literature does not. 
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The rate-limi9ng step in turning senoly9c science into something people can use is less the next compound 
than the next measurement, and this paper is wriPen to make that measurement clear.  
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