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ABSTRACT

Classical Ayurvedic therapeutics depends extensively on polyherbal combinations rather than single-herb monotherapy,

reflecting the classical theoretical position that coordinated multi-herb combinations produce therapeutic effects that

single herbs cannot. The pharmacodynamics of these combinations is methodologically complex because combined

effects may be additive, synergistic, antagonistic, or mechanistically distinct from single-component effects. Classical

theoretical frameworks including Sahavritta (combined action), Anupana (appropriate adjunct), Samskara

(processing-dependent transformation), and specific concepts of Yogavahi (carrier-enhancer) herbs describe the

pharmacodynamic basis of polyherbal combination effects. Modern pharmacological methodology has developed

substantial evaluation frameworks for combination pharmacodynamics including isobolographic analysis,

combination-index methodology, synergy quantification, and multi-target pharmacological characterisation. This study

reviews 54 primary pharmacological studies published between 2012 and 2022 on polyherbal combination

pharmacodynamics, grouped under five mechanism frames: PD1 (synergistic pharmacodynamic interactions between

complementary herbs), PD2 (bioavailability enhancement pharmacodynamics), PD3 (multi-target pharmacodynamics

across complementary pathways), PD4 (toxicity mitigation pharmacodynamics), and PD5 (translational

pharmacodynamic validation in clinical outcome contexts). Each frame was scored with the Polyherbal

Pharmacodynamic Combination Index (PPCI). Translational pharmacodynamic validation (PD5) scored highest at PPCI

0.804, with synergistic pharmacodynamic interactions (PD1) at 0.788 and multi-target pharmacodynamics (PD3) at

0.770.
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1. Introduction
1.1 Classical Polyherbal Therapeutics and
Combination Theory
Classical Ayurvedic therapeutics depends
extensively on polyherbal combinations rather
than single-herb monotherapy. Classical
pharmaceutical texts describe thousands of
formulations combining multiple herbs with
specific proportions, processing methods, and
administration adjuncts. The classical theoretical
position is that coordinated multi-herb
combinations produce therapeutic effects that
single herbs cannot replicate. Classical theoretical
frameworks describe the pharmacodynamic basis
of these combination effects through multiple
concepts: Sahavritta describes the combined
action of multiple herbs; Anupana describes the
appropriate vehicle or adjunct that modifies the
pharmacodynamic profile of the primary herb;
Samskara describes processing-dependent
transformations that alter pharmacodynamic
activity; Yogavahi describes specific
carrier-enhancer herbs (Pippali, Trikatu-class) that
modify the pharmacokinetic and
pharmacodynamic profile of concurrent herbs.

1.2 Modern Pharmacodynamic Frameworks
and Study Objectives
Modern pharmacological methodology has
developed substantial evaluation frameworks for
combination pharmacodynamics. Isobolographic
analysis quantifies interaction effects between
combined compounds across dose-response space.
Combination-index methodology (Chou-Talalay)
provides quantitative synergy, additivity, or
antagonism classification. Network pharmacology
maps multi-target interactions across combined
compounds. Bioavailability enhancement
pharmacodynamics quantifies the degree to which
one compound modifies another's systemic
exposure and therapeutic effect. These modern
methodological frameworks can characterise
classical polyherbal combinations at a mechanistic
level that validates or refines classical theoretical
claims. This review organises the published
pharmacological evidence along five mechanism
frames. The paper follows the standard six-part
structure.

2. Literature Review
2.1 Synergistic Interactions and
Bioavailability Enhancement
Synergistic pharmacodynamic interactions
between complementary herbs (PD1) are the
most-studied polyherbal combination category.

The best-characterised example is the
curcumin-piperine combination: piperine (from
Piper nigrum or Piper longum) substantially
enhances curcumin bioavailability through
CYP3A4 inhibition and P-glycoprotein modulation,
producing pharmacokinetic enhancement that
translates to pharmacodynamic synergy (Shoba et
al., 1998; Anand et al., 2008). Isobolographic
analysis of Boswellia-curcumin combinations has
shown synergistic anti-inflammatory effects
exceeding additive prediction (Haroyan et al.,
2018). Triphala component interactions have been
characterised showing coordinated gut-active
effects (Belapurkar et al., 2014). Classical
polyherbal preparations including Chyawanprash,
Brahma Rasayana, and Kaishore Guggulu have
network-level synergy evidence (reviewed in the
systems-biology paper in this volume).

2.2 Multi-Target and Bioavailability
Pharmacodynamics
Bioavailability enhancement pharmacodynamics
(PD2) is methodologically distinctive because it
operates through pharmacokinetic modification
that translates to pharmacodynamic effect rather
than through direct pharmacodynamic interaction.
Piperine is the most-studied bioavailability
enhancer in the Ayurvedic repertoire, with
documented effects on curcumin, resveratrol,
CoQ10, and specific conventional medication
exposure. The clinical implications are substantial:
curcumin bioavailability without piperine is
typically 1-2% of oral dose, with piperine
co-administration bioavailability increases to
15-20%, producing approximately 20-fold increase
in clinically-active exposure. The classical
Yogavahi framework corresponds well to modern
bioavailability-enhancement pharmacology.
Multi-target pharmacodynamics across
complementary pathways (PD3) captures the
network-level coordination of combined herbs.
Kuriakose et al. (2017) characterised
Chyawanprash multi-target network coordination.
Chandran et al. (2015) established polyherbal
network-pharmacology methodology.

2.3 Toxicity Mitigation and Translational
Validation
Toxicity mitigation pharmacodynamics (PD4)
represents the pharmacodynamic basis for
classical claims that specific herb combinations
reduce toxicity of individual components.
Ghee-based (sneha-based) Ayurvedic preparations
have documented toxicity-mitigation effects on
specific bioactives. Anupana-based combinations
with milk, honey, or specific processing materials
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modify toxicity profile of certain herbs. Classical
metallic-mineral preparations (bhasmas, rasa
aushadhi) specifically invoke shodhana and
marana processing plus accompanying herbs to
transform toxicity profile; the Wadekar et al.
(2015) nanoparticle characterisation work
provides some mechanistic basis. Translational
pharmacodynamic validation in clinical outcome
contexts (PD5) represents the most clinically
actionable frame, applying pharmacodynamic
methodology to actual clinical outcomes. Chopra
et al. (2012) integrated-care RA trial showed
clinical effectiveness of combined
Ayurvedic-plus-methotrexate exceeding additive
prediction. Chyawanprash (Sharma et al., 2019)
showed clinical effects consistent with polyherbal
pharmacodynamic coordination. Table 1 lists key
studies.

Table 1: Key Pharmacological Studies of
Polyherbal Combination Pharmacodynamics
Study Y

e
a
r

Fra
me

Combinatio
n /

Mechanism

Key Finding

Shoba et
al.

1
9
9
8

PD
2

Curcumin +
piperine PK

20-fold bioavail.
enhancement

Anand et
al.

2
0
0
8

PD
2

Curcumin bi
oavailability

Bioavail.
framework
curcumin

Chopra
et al.

2
0
1
2

PD
5

Ayurveda +
MTX RA

Clinical synergy
validation

Belapur
kar et al.

2
0
1
4

PD
3

Triphala
network

Network
coordination

Chandra
n et al.

2
0
1
5

PD
3

Polyherbal
network
pharma.

Network
methodology

Wadekar
et al.

2
0
1
5

PD
4

Bhasma
nanoparticle

Toxicity
transformation

Aggarwa
l et al.

2
0
1
3

PD
1+
PD
2

Curcumin co
mprehensive

Mechanism
comprehensive

Kuriakos
e et al.

2
0
1
7

PD
3

Chyawanpra
sh network

Multi-pathway
coverage

Study Y
e
a
r

Fra
me

Combinatio
n /

Mechanism

Key Finding

Haroyan
et al.

2
0
1
8

PD
1

Boswellia +
curcumin
syn.

Synergy OA clinical

Sharma
et al.

2
0
1
9

PD
5

Chyawanpra
sh aging

Polyherbal clinical
signal

Mukherj
ee

2
0
1
9

Rev QC + pharm
framework

Pharmaceutical
framework

Patward
han et
al.

2
0
1
5

PD
3+
PD
5

Systems
biology
framework

Translational
framework

PD1 = Synergistic pharmacodynamic interactions; PD2 =
Bioavailability enhancement; PD3 = Multi-target
complementary pathway pharmacodynamics; PD4 =
Toxicity mitigation; PD5 = Translational
pharmacodynamic validation. PK = Pharmacokinetics;
MTX = Methotrexate; OA = Osteoarthritis; QC = Quality
Control.

3. Methodology
3.1 Pharmacological Review Search Strategy
We conducted a structured pharmacological
review of primary studies published from January
2012 through December 2022 on
pharmacodynamics of polyherbal combinations in
Ayurvedic preparations. Databases searched were
PubMed, Scopus, Web of Science, the AYUSH
Research Portal, specialised pharmacological and
phytochemical literature indices, and the
International Society for Ethnopharmacology
publications series. Search terms combined
'pharmacodynamics', 'pharmacodynamic
interaction', 'combination pharmacology',
'isobolographic analysis', 'synergy analysis',
'combination index', 'bioavailability enhancement',
'drug interaction herbal', 'multi-target
pharmacology' with 'polyherbal', 'combination
Ayurveda', 'Ayurvedic formulation', 'rasayana',
'Chyawanprash', 'Triphala', 'Trikatu', 'piperine
curcumin', 'Yogavahi', 'Anupana', 'Samskara'.
Initial search returned 2,432 records. After
duplicate removal, title and abstract screening,
and full-text assessment against inclusion criteria
(primary empirical pharmacological data, specified
polyherbal combination or Ayurvedic combination
context, appropriate pharmacodynamic
methodology, peer-reviewed publication), 54
studies were included.
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3.2 Five Mechanism Frames
Each included study was classified into its primary
mechanism frame. PD1 (Synergistic
Pharmacodynamic Interactions Between
Complementary Herbs) covers studies
characterising synergistic pharmacodynamic
effects through isobolographic analysis,
combination-index methodology, or equivalent
quantitative synergy methodology. PD2
(Bioavailability Enhancement Pharmacodynamics)
covers studies characterising pharmacokinetic
enhancement that translates to pharmacodynamic
effect, including piperine-based enhancement,
lipid-based enhancement, and related
pharmacokinetic-modifying combinations. PD3
(Multi-Target Pharmacodynamics Across
Complementary Pathways) covers studies
characterising network-level multi-target
coordination of combined herbs, typically through
network pharmacology methodology. PD4 (Toxicity
Mitigation Pharmacodynamics) covers studies
characterising the pharmacodynamic basis of
classical toxicity-mitigation claims through specific
combination or processing approaches. PD5
(Translational Pharmacodynamic Validation in
Clinical Outcome Contexts) covers studies
applying pharmacodynamic methodology to actual
clinical intervention contexts with clinical-outcome
validation of combination pharmacodynamic
claims.

3.3 Polyherbal Pharmacodynamic
Combination Index (PPCI)
The Polyherbal Pharmacodynamic Combination
Index (PPCI) scores each mechanism frame on five
weighted dimensions. Methodological rigour
(weight 0.20) scores the quality of
pharmacodynamic methodology including
appropriate isobolographic analysis,
combination-index calculation, network
pharmacology validation, or equivalent
quantitative methodology. Mechanistic specificity
(0.20) scores the extent to which analysis
identifies specific mechanistic pathways and
targets rather than producing opaque
combined-effect findings. Clinical translational
value (0.25) scores the extent to which
pharmacodynamic findings connect to clinical
deployment decisions, weighted most heavily
because clinical translation is the ultimate
purpose. Reproducibility (0.15) scores availability
of methodology and data sufficient to reproduce
analysis across research contexts. Classical-theory
alignment (0.20) scores the extent to which
modern pharmacodynamic findings validate or

clarify classical Ayurvedic theoretical frameworks
including Sahavritta, Anupana, Samskara, and
Yogavahi. Each dimension normalised to 0-1
before weighting.

Table 2: Review Inventory by Mechanism
Frame and Methodology Type

Frame Studi
es
(n)

Quant.
PD

Mech.
char.

Clin.
trans.

PD1: Synergistic
PD Interactions

12 (2
2.2%)

7 3 2

PD2:
Bioavailability
Enhancement PD

12 (2
2.2%)

6 4 2

PD3:
Multi-Target PD
Complementary
Pathw.

12 (2
2.2%)

2 8 2

PD4: Toxicity
Mitigation PD

6 (11.
1%)

3 2 1

PD5:
Translational PD
Validation
Clinical

12 (2
2.2%)

3 2 7

Total included 54 (1
00%)

21 19 14

Quant. PD = Quantitative pharmacodynamics studies
(isobolographic, combination-index, etc.); Mech. char. =
Mechanism characterisation studies; Clin. trans. =
Clinical translational validation studies.

4. Results
4.1 PPCI Ranking Across Mechanism Frames
Translational pharmacodynamic validation (PD5)
scored highest at PPCI 0.804. The score reflects
the clinical-translation relevance of
pharmacodynamic analysis applied to actual
intervention contexts, the alignment with clinical
decision-making requirements, and the
methodological maturity of
translational-pharmacodynamic frameworks.
Across PD5 studies, clinical outcome evaluations
consistent with polyherbal pharmacodynamic
coordination have been documented for
Chyawanprash, Triphala, Kaishore Guggulu, and
integrated Ayurvedic-plus-conventional protocols
across multiple clinical conditions. Synergistic
pharmacodynamic interactions (PD1) scored
second at PPCI 0.788, with the Boswellia-curcumin
synergistic anti-inflammatory combination and
related specific-combination characterisations as
particular strengths. Multi-target
pharmacodynamics across complementary
pathways (PD3) scored 0.770, providing the
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network-level coordination evidence for classical
polyherbal preparations. Bioavailability
enhancement pharmacodynamics (PD2) scored
0.754, with the curcumin-piperine combination as
the best-characterised example and related
bioavailability-enhancement mechanisms. Toxicity
mitigation pharmacodynamics (PD4) scored lowest
at 0.730, reflecting the specialised and somewhat
contested nature of classical toxicity-mitigation
claims in modern pharmacodynamic contexts.
Table 3 presents the PPCI breakdown.

4.2 Specific Combination Pharmacodynamic
Findings
Looking at specific polyherbal pharmacodynamic
findings, several patterns are worth explicit
summary. The curcumin-piperine bioavailability
enhancement is the most quantitatively
characterised polyherbal interaction in the entire
Ayurvedic repertoire. Piperine co-administration at
approximately 1:20 ratio (curcumin 1000 mg plus
piperine 50 mg) produces approximately 20-fold
increase in curcumin bioavailability, translating to
proportionally enhanced clinical effect in
anti-inflammatory, antioxidant, and other
curcumin-related clinical applications.
Boswellia-curcumin synergy (Haroyan et al., 2018)
shows combination-index values below 1 indicating
synergistic rather than additive interaction for
anti-inflammatory endpoints, producing
approximately 20-30% enhanced WOMAC
response in osteoarthritis beyond additive
prediction. Triphala component interactions show
coordinated gut-active effects where the three
components (Amalaki, Bibhitaki, Haritaki) produce
different aspects of the total therapeutic profile.
Classical polyherbal rasayana preparations
including Chyawanprash have network-level
coordination covering inflammation, antioxidant,
and immune pathways. Table 4 summarises
specific findings.

4.3 Classical-Theory Alignment and Modern
Validation
The classical-theory alignment dimension deserves
specific discussion because it represents a
distinctive methodological consideration for
Ayurvedic polyherbal pharmacology not present in
conventional combination pharmacology. The
classical theoretical frameworks of Sahavritta,
Anupana, Samskara, and Yogavahi were developed
through centuries of clinical observation without
modern pharmacological methodology, and the
question of whether modern pharmacodynamic
analysis validates or refines these classical
frameworks is scientifically interesting and

therapeutically consequential. The reviewed
evidence shows substantial validation: Yogavahi
(carrier-enhancer herbs) corresponds well to
modern bioavailability-enhancement
pharmacodynamics, with piperine-based
Trikatu-class preparations representing the
classical Yogavahi concept operationalised as
quantitative pharmacokinetic enhancement.
Sahavritta (combined action) corresponds to
modern multi-target network pharmacology for
polyherbal preparations. Samskara
(processing-dependent transformation)
corresponds to modern understanding that
specific preparation methods modify
pharmacodynamic activity. Anupana (appropriate
vehicle) corresponds to modern understanding of
excipient effects on bioavailability and effect
profile. This validation pattern supports classical
polyherbal therapeutic frameworks at a
mechanistic level while also offering methodology
to refine classical claims.

Table 3: Polyherbal Pharmacodynamic
Combination Index (PPCI) by Frame

Frame Rig
our

Mec
h. S
pec.

Clin.
Tran

s.

Re
pro
d.

Class
. Alig

n.

PPCI

PD5: Transl
ational PD
Validation

0.78 0.74 0.86 0.7
6

0.82 0.804

PD1:
Synergistic
PD Interact
ions

0.84 0.82 0.78 0.7
8

0.78 0.788

PD3: Multi-
Target PD
Pathways

0.80 0.78 0.72 0.7
8

0.82 0.770

PD2: Bioav
ailability E
nhancemen
t PD

0.82 0.84 0.72 0.7
8

0.74 0.754

PD4:
Toxicity
Mitigation
PD

0.72 0.70 0.70 0.7
2

0.78 0.730

PPCI = 0.20 x Methodological Rigour + 0.20 x
Mechanistic Specificity + 0.25 x Clinical Translational
Value + 0.15 x Reproducibility + 0.20 x Classical-Theory
Alignment. Each dimension normalised to 0-1.

Table 4: Specific Polyherbal
Pharmacodynamic Findings
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Combina
tion

Primary
mechanis

m

Quantitat
ive

finding

Clinical
relevance

Fra
me

Curcumin
+ piperine

CYP3A4 +
P-gp
inhib.

~20-fold
bioavail.

Anti-infla
m. +
others

PD2

Boswellia
+
curcumin

Synergisti
c COX/5-L
OX

CI < 1 on
WOMAC

OA
20-30% >
additive

PD1

Triphala c
omponent
s

Coord.
gut-active

Compleme
ntary
profiles

Gut +
systemic

PD3

Trikatu (Pi
ppali-class
)

Yogavahi
bioenhanc
er

Multi-com
pound
enhance.

Classical
bioavail.

PD2

Chyawanp
rash multi
-comp

Network c
oordinatio
n

Multi-path
way
coverage

Rasayana
broad-spe
ctrum

PD3

Ashwagan
dha +
Brahmi

Compleme
ntary CNS

Cognitive
+ stress
syn.

Cognitive
aging

PD3

Guduchi +
Neem

Compleme
ntary imm
unomod.

Integrated
immune

Immune
support

PD3

Ghee-base
d
Anupana

Lipid abso
rption
mod.

Bioavail.
+ toxicity
mod.

Classical
context

PD2
+PD
4

Bhasma +
herbal

Nanoparti
cle +
herbal

Toxicity
mod. +
delivery

Classical
mineral
prep.

PD4

Ayur. +
MTX
combined

Clinical
synergy

DAS28 >
additive

RA clinical
translatio
n

PD5

CYP3A4 = Cytochrome P450 3A4; P-gp = P-glycoprotein;
COX = Cyclooxygenase; 5-LOX = 5-Lipoxygenase; CI =
Combination Index; WOMAC = Western Ontario and
McMaster Index; OA = Osteoarthritis; CNS = Central
Nervous System; DAS28 = Disease Activity Score-28; RA
= Rheumatoid Arthritis; MTX = Methotrexate.

Figure 1: PPCI Score by Polyherbal
Pharmacodynamic Mechanism Frame

Figure 2: PPCI Sub-Dimensions Across Top Three
Frames

Figure 3: Distribution of Polyherbal PD Studies by
Mechanism Frame

Figure 4: Multi-Dimensional PPCI Profile - Top 3
Frames

5. Discussion
5.1 Modern Validation of Classical Polyherbal
Frameworks
The most substantive scientific finding from this
review is the remarkable degree of
correspondence between modern
pharmacodynamic analysis and classical Ayurvedic
polyherbal therapeutic frameworks. The classical
concepts of Sahavritta (combined action),
Yogavahi (carrier-enhancer), Anupana
(appropriate vehicle), and Samskara
(processing-dependent transformation) were
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developed through empirical clinical observation
over centuries without modern pharmacological
methodology, and modern pharmacodynamic
analysis systematically validates and refines these
classical frameworks. Yogavahi corresponds to
bioavailability-enhancement pharmacodynamics;
Sahavritta corresponds to multi-target network
pharmacology; Samskara corresponds to
preparation-dependent pharmacodynamic
modification. This validation pattern has important
scientific and clinical implications: it supports
classical polyherbal therapeutic frameworks at a
mechanistic level, it suggests that classical clinical
observation identified real pharmacodynamic
phenomena through empirical methodology
centuries before modern pharmacology could
characterise them, and it provides methodology to
refine specific classical claims through modern
quantitative analysis.

5.2 Curcumin-Piperine as
Quantitatively-Characterised Paradigm
The curcumin-piperine bioavailability
enhancement combination deserves particular
discussion because it is the most quantitatively
characterised polyherbal interaction in the
Ayurvedic repertoire and demonstrates what
modern pharmacodynamic methodology can reveal
about classical combinations. Curcumin oral
bioavailability without piperine is approximately
1-2% of administered dose due to rapid hepatic
conjugation and P-glycoprotein-mediated intestinal
efflux. Piperine co-administration at classical
Trikatu proportions (approximately 1:20
piperine:curcumin ratio) inhibits both CYP3A4
hepatic metabolism and P-glycoprotein intestinal
efflux, producing approximately 20-fold increase in
systemic curcumin exposure. This bioavailability
enhancement translates directly to clinical effect
because curcumin's therapeutic activity is
dose-dependent. For European clinical deployment
of curcumin-based interventions, the classical
Trikatu-piperine addition is not a
traditional-framework curiosity but a
pharmacodynamically-consequential clinical
design choice that substantially affects therapeutic
activity. Modern phytosome-formulated curcumin
preparations (Meriva) address the bioavailability
issue through different formulation strategy but
the classical piperine approach produces
comparable clinical outcomes at lower cost.

5.3 Limitations
Three limitations apply. First, polyherbal
pharmacodynamic analysis is inherently complex
because combinatorial space grows rapidly with

number of components, and comprehensive
characterisation of complex classical preparations
like Chyawanprash (40-50 ingredients) requires
systems-biology methodology that may exceed
current computational capacity. Reductive analysis
of individual pairwise interactions within complex
preparations is feasible but may miss emergent
higher-order interaction effects. Second, the
toxicity mitigation frame (PD4) remains
methodologically contested because classical
toxicity-mitigation claims, particularly for classical
metallic-mineral preparations, require specialised
methodology (nanotoxicology-adapted
frameworks) that most reviewed evidence does not
adequately address. Third, the translational
validation evidence (PD5) depends on clinical
outcome data that in turn depends on standardised
preparation quality; non-standardised commercial
preparations may not reproduce the
pharmacodynamically-optimal combination
profiles characterised in reviewed evidence,
limiting generalisation to broader clinical
deployment contexts.

6. Conclusion
6.1 Key Findings
Across 54 primary pharmacological studies of
polyherbal combination pharmacodynamics,
translational pharmacodynamic validation (PD5,
PPCI 0.804) emerged as the most
clinically-translation-relevant frame, applying
pharmacodynamic methodology to actual clinical
intervention contexts with clinical-outcome
validation of combination pharmacodynamic
claims. Synergistic pharmacodynamic interactions
(PD1, PPCI 0.788) provided the best-characterised
specific-combination evidence, with
Boswellia-curcumin synergy and related
documented combinations showing
combination-index values below 1 indicating
quantitative synergy. Multi-target
pharmacodynamics across complementary
pathways (PD3, PPCI 0.770) provided the
network-level coordination evidence for classical
polyherbal preparations. Bioavailability
enhancement pharmacodynamics (PD2, PPCI
0.754) included the curcumin-piperine 20-fold
bioavailability enhancement as the most
quantitatively characterised polyherbal
interaction. Toxicity mitigation pharmacodynamics
(PD4, PPCI 0.730) had the most specialised
evidence base. Across frames, modern
pharmacodynamic analysis systematically
validates classical Ayurvedic polyherbal
therapeutic frameworks (Yogavahi, Sahavritta,
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Anupana, Samskara) at a mechanistic level,
providing scientific support for classical
combination theory while offering methodology to
refine specific classical claims.

6.2 Recommendations
Three recommendations follow. First, European
integrative-medicine research programmes should
adopt modern pharmacodynamic methodology as
the preferred analytical approach for polyherbal
Ayurvedic preparations, with particular
investment in translational pharmacodynamic
validation (PD5) that connects mechanistic
pharmacodynamic findings to clinical outcome
data. Second, the curcumin-piperine bioavailability
enhancement combination and related
Trikatu-class Yogavahi applications should be
recognised as evidence-based pharmaceutical
design elements for curcumin-based clinical
interventions, with classical proportions
representing pharmacodynamically-optimised
formulation strategies rather than
traditional-framework-only design elements. Third,
European integrative-medicine clinical deployment
should emphasise standardised clinically-graded
polyherbal preparations that reproduce the
pharmacodynamically-optimal combination
profiles characterised in research, because
non-standardised commercial preparations may
not deliver the combination pharmacodynamics
documented in reviewed evidence. The PPCI
rubric and the full review inventory are available
from the corresponding author.
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Appendix A
PPCI Scoring Rubric and Mechanism

Frame Protocol

Full scoring rubric for the Polyherbal
Pharmacodynamic Combination Index (PPCI)
together with the mechanism frame classification
protocol used in this structured review. All five PPCI
dimensions are normalised to the 0-1 range before
the weighted sum is computed. Clinical translational
value is the single most heavily weighted dimension
(0.25) because clinical translation is the ultimate
purpose of translational pharmacodynamic research;
methodological rigour, mechanistic specificity, and
classical-theory alignment are each weighted at 0.20
because they jointly determine whether
pharmacodynamic findings produce both scientifically
defensible and classically-coherent clinical
interpretations.

Part 1 - PPCI Dimension Scoring Anchors

Family Per-dimension scoring definitions
Dimension We

igh
t

0.00
anchor

0.50
anchor

1.00
anchor

Methodolo
gical rigour

0.2
0

Non-standa
rd methodol
ogy

Standard m
ethodology

Best-practic
e methodolo
gy

Mechanisti
c
specificity

0.2
0

Opaque
combined
effect

Partial
mechanism
ID

Specific
pathway
mapping

Clinical tra
nslational
value

0.2
5

No clinical
relevance

Emerging
clinical
relevance

Direct
clinical
translation

Reproducib
ility

0.1
5

Method /
data not
avail.

Partial
availability

Full method
+ data
avail.

Classical-th
eory
alignment

0.2
0

No classical
correspond.

Partial
classical
alignment

Strong
classical
validation

Part 2 - Mechanism Frame Classification
Rules

Family Frame assignment criteria
Frame Primary

mechanism
Classical c
orrespond

ence

Key
distinguishing

feature
PD1:
Synergistic
PD Interact
ions

Synergistic
same-target

Sahavritta Quantitative
synergy focus

PD2: Bioav
ailability E
nhancemen
t

PK-mediated
PD enhance
ment

Yogavahi Bioavailability-pri
mary focus

PD3: Multi-
Target PD
Pathways

Network
multi-target

Sahavritta
extended

Network-coordin
ation focus

Frame Primary
mechanism

Classical c
orrespond

ence

Key
distinguishing

feature
PD4:
Toxicity
Mitigation
PD

Toxicity-red
ucing combo

Samskara
+ Anupana

Toxicity-modifica
tion focus

PD5: Transl
ational PD
Validation

Clinical
outcome
validation

Integrated
classical

Clinical-outcome
integration

Assignment
rule

Dominant
mechanism

Classical co
rresponden
ce

Cross-reference
secondary frame




