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CHAPTER 1: Reverse Pharmacology and
Integrative Approaches

Inside This Chapter

Reverse pharmacology vs forward pharmacology, from the AYUSH perspective
Ethnopharmacological approach to bioprospecting

Five traditional medicine databases: AYUSH Research Portal, ICMR Standards on Indian Medicinal
Plants, TKDL, NAPRALERT, Super Natural

Molecular docking and ADMET screening of bioactives
Adjuvant therapy with herbals in metabolic diseases and NCDs

Pharmacy relevance, India context, mnemonics, exam questions

Learning Objectives
After studying this chapter, you should be able to:

1

Define reverse pharmacology and state how it differs from forward pharmacology.

2 Describe the ethnopharmacological approach to bioprospecting with Indian examples.

3 Name and compare the five syllabus databases: AYUSH Research Portal, ICMR Standards on Indian
Medicinal Plants, TKDL, NAPRALERT, Super Natural.

4  Explain the molecular docking workflow and ADMET screening in simple steps.

5 Expand ADMET and explain why it is used before clinical testing.

6 Explain adjuvant therapy with herbals in metabolic diseases and NCDs.

7 Give two Indian examples (e.g., curcumin, ashwagandha) of the integrative approach.

8 Discuss the pharmacist's role in integrative approaches combining modern and traditional medicine.

Definitions
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Reverse pharmacology — Drug discovery starting from documented traditional human use, working
backward to the active molecule and mechanism.

Forward (conventional) pharmacology — The usual route: lab molecule first, then animal tests, then
human tests.

Bioprospecting — Searching nature (plants, microbes, marine life) for useful new drugs.

Ethnopharmacology — Scientific study of how traditional communities use medicinal plants,
respecting their knowledge.
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+ Molecular docking — Computer method predicting how a small molecule fits a disease protein, like a

key in a lock.

+ ADMET — Absorption, Distribution, Metabolism, Excretion, Toxicity: what decides whether a molecule

can become a safe medicine.

+ Bioactive — A natural chemical that affects the body measurably.

+ Adjuvant therapy — A supporting treatment given along with the main treatment.

+  NCDs — Non-communicable diseases: cannot spread person to person, e.g., diabetes, hypertension,

heart disease.

+ Traditional knowledge — Health knowledge of local communities, passed down through

generations.

Terminology Table

Reverse pharmacology

Forward pharmacology
Bioprospecting

Docking

ADMET

Adjuvant
NCDs

TKDL

Integrative approach

Start from a known traditional remedy,
then find the science

Start in the lab, end with patients
Searching nature for useful drugs

Computer predicts how a plant molecule
sits in a disease protein

A molecule's journey through the body +
its safety

A helper treatment, not the main one
Diseases you cannot catch from others

Digital library of India's traditional
medicine knowledge

Modern science + traditional medicine
together

Concept-by-Concept Explanations

1. Reverse Pharmacology: The AYUSH Perspective

"Reverse" = backwards: clinic lab

"Forward" = lab clinic
Gold prospecting, but in plants

Key-in-lock game on a computer

"A Drug Must Exit Timely"

Helper actor in a film
"Non-communicable" = not catching

"Library" is in the name

"Integrate" = join together

Technical concept. Reverse pharmacology starts from existing human experience — documented
traditional use — and moves backward to the lab to find the active molecule, its mechanism, and its safety.

Simple explanation. In forward drug discovery, scientists find a new chemical, test it on animals, then try
it in humans — slow, costly, most chemicals fail. Reverse pharmacology flips this: "This herb has been
used by people for centuries — start from that experience and find the exact chemical that works."

AYUSH perspective. AYUSH = Ayurveda, Yoga & Naturopathy, Unani, Siddha, Homoeopathy — India's
officially recognized traditional systems. The AYUSH perspective treats classical texts and folk traditions as
a starting database of clinical experience for drug leads.
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Example. Turmeric (haldi) has been used in Indian homes for wounds and inflammation for centuries.
Reverse pharmacology: document the use confirm the effect isolate curcumin study its mechanism
standardize the extract.

Flowchart (draw this):

Traditional use (AYUSH texts / folk practice)
|

[Document & confirm the effect]
[Isolate the bioactive compound]

|
[Study mechanism + safety in the lab]

[Standardized, tested medicine]

Key takeaway. Forward = lab animals humans. Reverse = humans (traditional use) lab better
medicine.

2. Ethnopharmacological Approach to Bioprospecting

Technical concept. Ethnopharmacology studies how communities use plants as medicine; bioprospecting
searches biodiversity for new drugs. The ethnopharmacological approach: ask traditional communities
first, then let their answers guide the lab search.

Simple explanation. Finding one useful plant among 50,000 by blind testing is slow and costly. Local
healers already know which plants they use for fever, wounds, or diabetes — starting with those raises
success hugely, like asking locals for a good restaurant instead of searching blindly.

Indian examples. Ashwagandha — Ayurvedic Rasayana use led researchers to withanolides (stress,
strength studies). Neem — traditional skin/insect-repellent use led to azadirachtin studies. Artemisia annua
— traditional fever use led to artemisinin, an antimalarial drug.

Key takeaway. Ethnopharmacology = traditional knowledge is the map; bioprospecting = the treasure
hunt it guides. Always credit knowledge holders and share benefits fairly.

3. Traditional Medicine Databases

AYUSH Research Portal Share research on AYUSH systems Papers, clinical studies, trial info on
Ayurveda, Unani, Siddha, Homoeopathy,
Yoga, Naturopathy

ICMR Standards on Indian Medicinal Set quality standards Monographs: identity, purity, quality

Plants tests, chemical markers of Indian plants

TKDL (Traditional Knowledge Digital Protect India's traditional knowledge Classical formulations (Ayurveda, Unani,

Library) Siddha, Yoga) in patent-office languages
to block wrong "new" inventions

NAPRALERT Search natural-product research Paper-based data: sources, chemistry,

worldwide biological activities of natural products

Super Natural Computer-based natural product library  Digital 3D structures of natural
compounds for virtual screening and
docking

One-line jobs. AYUSH Portal: "Show me modern Ayurveda research." ICMR Standards: "Is this herbal raw
material genuine?" TKDL: "This 'new' haldi patent is ancient knowledge — reject it." NAPRALERT: "Which
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papers report antidiabetic plants?" Super Natural: "Give me structures to test on my computer first."

Key takeaway. TKDL protects knowledge; ICMR Standards ensure quality; AYUSH Portal gathers research;
NAPRALERT organizes published science; Super Natural feeds computer screening.

4. Molecular Docking and ADMET Screening of Bioactives

Technical concept. Before costly lab work, two computer filters are applied: (a) docking — does the
compound fit the disease target? (b) ADMET — can it be a safe drug in the body?

Docking — simple explanation. A disease protein has a pocket of a particular shape. Docking software
tries thousands of positions of the plant molecule inside that pocket and scores the fit — like trying a key
in a lock thousands of times on a computer. High scorers become lab candidates.

ADMET — simple explanation. A molecule can fit the lock yet fail as a medicine. ADMET asks: A —
absorbed into blood? D — reaches the organ where it must act? M — survives the liver? E — leaves the
body in good time? T — non-toxic to heart, liver, genes? Fail badly dropped early, saving years of wasted
testing.

Example. Curcumin docks well with inflammation proteins but absorbs poorly — most never reaches the
blood. Hence modern forms add piperine (black pepper). A docking hit alone is never enough.

Key takeaway. Docking asks "does it fit the target?" ADMET asks "can it survive the body's journey safely?"
Both are cheap, early computer filters — predictions, not proof.

5. Adjuvant Therapy with Herbals in Metabolic Diseases and NCDs

Technical concept. Adjuvant therapy = a supportive treatment given alongside the main treatment. In
metabolic diseases (diabetes, high cholesterol, obesity) and NCDs (hypertension, heart disease), studied
herbals are used as adjuvants — to improve the outcome, not replace the main drug.

Simple explanation. The main medicine does the heavy work; the herbal adjuvant supports: protecting
organs, easing side effects, improving strength. Like a cricket team — the main drug is the star batsman,
the adjuvant is the all-rounder.

Caution. Adjuvant does NOT mean alternative. Herbals must be given with, not instead of, prescribed
medicines — stopping main drugs in diabetes or heart disease can be dangerous.

Indian examples. Diabetes: karela, methi, gudmar (gymnema) as adjuvants supporting blood-sugar
control; jamun seed has a traditional diabetes record. Heart health: garlic and arjuna for supportive roles
in cholesterol and heart function. General NCD support: ashwagandha and amla for antioxidant,
strength-building roles.

Key takeaway. Herbal adjuvants support — never replace — main therapy in diabetes and other NCDs.
The pharmacist is the safety checkpoint.

Classifications at a Glance: The Five Databases

Exam shortcut (the full table is in the Concept 3 section): "Biopiracy protection" TKDL. "Quality control of
herbal raw material" ICMR Standards. "Virtual screening of natural compounds" Super Natural.
"Modern research on AYUSH systems" AYUSH Research Portal. "Published-paper data on natural
products" NAPRALERT.

Mechanisms: Docking Workflow and ADMET Screening Flow

Pills & Python - Pharmacy * Data * Al » Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython 5



BP601T - UNITI

Molecular Docking Workflow

1

A W

Choose the target protein — the disease-related protein; get its 3D structure.
Prepare the protein — remove water, add missing atoms.

Prepare the ligand — get the bioactive's 3D structure (e.g., from Super Natural).
Define the binding pocket — mark the "lock" on the protein.

Run the docking — software tries thousands of positions and rotations.

Score and rank — binding-energy score per pose; tighter fit = better score.
Analyze best poses — contacting amino acids suggest the mechanism.

Shortlist for lab testing — winners go to real experiments. Prediction, not proof.

Docking flowchart (draw this):

CHAPTER 1

Protein (3D) + Bioactive (3D) - [Prepare both] - [Define pocket]
- [Try 1000s of fits] - [Score: binding energyl
- [Rank: best fit on top] - [Winners - lab tests]

ADMET Screening Flow

1

N

A W

Absorption — will enough enter the blood from the gut?
Distribution — will it reach the target organ?

Metabolism — will the liver destroy it too fast or make it harmful?
Excretion — will it leave the body in good time?

Toxicity — any predicted harm to heart, liver, genes?

Decision — pass all reasonably lab/animal studies; fail badly drop or redesign.

ADMET flowchart (draw this):

Compound - [A: absorbed?] -No- DROP/reformulate
tYes

[D: reaches target?] -No- DROP/redesign
tYes

[M: survives liver?] -No- DROP/redesign
tYes

[E: excreted in time?] -No- DROP/redesign
LtYes

[T: non-toxic?] -No- DROP
tYes

[Cleared for lab + animal studies]

Infographic Concept Box: One-Glance Summary
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| REVERSE PHARMACOLOGY: traditional use - validate - isolate |
| bioactive - mechanism - better medicine (clinic FIRST) |

| ETHNOPHARMACOLOGY = traditional knowledge is the MAP; |
| BIOPROSPECTING = the treasure hunt the map guides |

| 5 DATABASES — "All Indians Try Natural Solutions": |
| AYUSH Portal: research | ICMR: quality | TKDL: protection |
| NAPRALERT: published science | Super Natural: for docking |

| DOCKIN
| ADMET

| e}

ey-in-lock on computer (does it FIT?) |
-M-E-T: body journey + safety (is it SAFE?) |

o x

A-
| ADJUVANT = herbal HELPER with the main drug (diabetes, NCDs) |
| — NEVER a replacement

| PHARMACIST = quality checker + interaction watcher + |
| patient counsellor |

Examples: Worked Mini-Cases

Mini-Case 1: A researcher wants an antidiabetic herb — what steps would she take?

1 Search AYUSH Portal and NAPRALERT for plants with reported antidiabetic use; check TKDL
formulations.

2 Note gudmar (gymnema) — folk users chew its leaves to blunt sweet taste; her lead (human use
already exists, no random screening).

3 Standardize the raw material with ICMR monographs; isolate gymnemic acids, the suspected
bioactives.

4 Dock them against sugar-handling proteins; run ADMET screening.

5 Passing compounds lab tests clinical studies as an adjuvant to standard diabetes care.

Mini-Case 2: Docking hit, ADMET miss (curcumin). Curcumin scores excellently against an inflammation
protein — but ADMET predicts very poor absorption. A great fit is useless if the molecule never reaches
the blood, hence piperine combinations. Docking = "fit," ADMET = "journey" — both are needed.

Pharmacy Relevance

« Counselling: herbals are supporters (adjuvants), not substitutes, for prescribed NCD medicines.

+ Interaction watch: blood-sugar-lowering herbs + diabetes medicines can push sugar dangerously
low.

* Quality gatekeeping: use ICMR-type monographs to choose genuine, standardized products.
« Evidence literacy: "docking-proven" is a computer prediction, not proof.

+ Bridge role: safely connect AYUSH and modern medicine for patients who use both.
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India Context

India officially recognizes traditional systems through the Ministry of AYUSH (Ayurveda, Yoga &
Naturopathy, Unani, Siddha, Homoeopathy); the AYUSH Research Portal makes this research
searchable in one place.

TKDL is India's shield against biopiracy: recording classical formulations in patent-office languages has
helped India challenge foreign patents wrongly claiming traditional knowledge (the neem and
turmeric cases are classic classroom examples).

ICMR Standards on Indian Medicinal Plants give Indian industry and QC labs official yardsticks for
herbal quality.

India's biodiversity and living folk traditions make it among the richest countries for
ethnopharmacological bioprospecting — ashwagandha, neem, turmeric, tulsi, brahmi are studied
worldwide today.

Key Points to Remember

1

A W

8
9

Reverse pharmacology starts from traditional human use and works backward; forward starts in the
lab.

AYUSH treats classical texts and folk use as a clinical-experience database for drug leads.
Ethnopharmacology = the map; bioprospecting = the treasure hunt.

TKDL protects traditional knowledge from biopiracy; it does not do docking.

ICMR Standards = quality-control monographs for Indian medicinal plants.

AYUSH Portal = research papers and trials on AYUSH systems.

NAPRALERT = natural product literature; Super Natural = structures for virtual screening.
Docking predicts fit; ADMET predicts the body's journey and safety.

Docking hit + bad ADMET = not a drug candidate.

10 Adjuvant = helper alongside the main drug, never a replacement.

11 Pharmacists check interactions, ensure quality, counsel patients.

12 Credit knowledge holders; benefit-sharing is an ethical duty.

Common Confusions
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Reverse vs forward pharmacology. Reverse: human traditional use lab. Forward: lab molecule
humans.

Docking vs ADMET. Docking = computer fit test with the target. ADMET = computer prediction of the
body's journey + safety.

NAPRALERT vs Super Natural. NAPRALERT = published-paper data on natural products. Super
Natural = 3D structures for virtual screening.

Adjuvant vs alternative. Adjuvant = alongside the main drug. Alternative = instead of it.
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+ TKDL vs AYUSH Portal. TKDL = defensive protection of traditional knowledge for patent offices.
AYUSH Portal = sharing modern AYUSH research.

+ Bioprospecting vs ethnopharmacology. Bioprospecting = the search for useful natural products.
Ethnopharmacology = the traditional-knowledge-guided way of searching.

Common Mistakes in Exams

1 Saying reverse pharmacology starts in the lab — it starts from traditional human use.

2 Calling docking "proof" — only a computer prediction.
3 Saying ADMET is an animal test — here it is computer-based screening.
4 Mixing up TKDL (knowledge protection) with ICMR Standards (quality control).

5 Writing that herbal adjuvants can replace diabetes/BP medicines — they support, never replace.
6 Forgetting the ethical duty: crediting knowledge holders and benefit-sharing.
7 Listing databases without stating each one's distinct purpose.

8 Calling NCDs infectious — NCDs cannot spread person to person.

Mnemonics

+ Databases — "All Indians Try Natural Solutions": All = AYUSH Research Portal, Indians = ICMR
Standards, Try = TKDL, Natural = NAPRALERT, Solutions = Super Natural.

+  ADMET — "A Drug Must Exit Timely": Absorption, Distribution, Metabolism, Excretion, Toxicity.

* Reverse direction — "Clinic Comes First": Clinical (traditional) use Confirm Find molecule.

Exam Summary

Reverse pharmacology flips drug discovery: it begins with documented traditional (AYUSH) human use
and works backward to validate effects, isolate bioactives, and uncover mechanisms. The
ethnopharmacological approach to bioprospecting uses traditional knowledge as a map to shortlist plants
(ashwagandha, neem, Artemisia), with credit and benefit-sharing for knowledge holders. Five databases
support this: AYUSH Research Portal (AYUSH research), ICMR Standards (quality monographs), TKDL
(anti-biopiracy protection), NAPRALERT (natural product literature), Super Natural (structures for virtual
screening). Docking predicts how a bioactive fits a disease protein (key-in-lock, binding-energy score);
ADMET predicts the body's journey and safety — docking without ADMET is not a drug candidate. In
metabolic diseases and NCDs (diabetes, hypertension, heart disease), studied herbals serve as adjuvant
therapy — helpers alongside, never replacements for, main medicines — with the pharmacist as safety
checkpoint.

One-Minute Revision

1 Reverse pharmacology: traditional use lab (clinic comes first).

2 Forward pharmacology: lab molecule animals humans.
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8
9

AYUSH = Ayurveda, Yoga & Naturopathy, Unani, Siddha, Homoeopathy.
Ethnopharmacology = the map; bioprospecting = the search.
Databases: "All Indians Try Natural Solutions."

TKDL = anti-biopiracy shield; ICMR Standards = quality monographs.
Docking = computer key-in-lock; score = binding energy.

ADMET ="A Drug Must Exit Timely."

Docking hit + bad ADMET = not a drug candidate.

10 Adjuvant = helper with the main drug; never a replacement.

11 NCDs = non-spreading diseases (diabetes, hypertension, heart disease).

12 Pharmacist = quality checker, interaction watcher, counsellor.

Exam Questions

Short-Answer Questions (6)

1

2

3

Define reverse pharmacology in one paragraph and give one Indian example.
Differentiate forward and reverse pharmacology with a simple flowchart.
What is the purpose of TKDL, and how does it protect traditional knowledge?
Expand ADMET and explain any two components in simple words.

Define adjuvant therapy and explain why herbals suit this role in diabetes.

Write short notes on any two: (a) NAPRALERT, (b) Super Natural, (c) ICMR Standards on Indian
Medicinal Plants.

Long-Answer Questions (4)

1

Explain reverse pharmacology from the AYUSH perspective. Describe its stages using
turmeric/curcumin and state its advantages over forward pharmacology.

CHAPTER 1

2 Describe the ethnopharmacological approach to bioprospecting with Indian examples, and discuss
ethical duties toward knowledge holders.

3 Compare the five traditional medicine databases under: purpose, content, main user.

4 Explain the docking workflow and ADMET screening with flowcharts. Why is a good docking score
alone not enough?

MCQs (10)

1 Reverse pharmacology starts from: a) a new lab molecule b) traditional human use c) animal testing d)
random screening

2 Which database protects traditional knowledge from biopiracy? a) NAPRALERT b) Super Natural c)

TKDL d) ICMR Standards
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ADMET stands for: a) Analysis, Detection, Measurement, Estimation, Testing b) Absorption,
Distribution, Metabolism, Excretion, Toxicity c) Administration, Dose, Monitoring, Efficacy, Tolerance d)
Activity, Duration, Mechanism, Effect, Target

Molecular docking predicts: a) product price b) how a molecule fits a target protein ¢) human toxicity d)
best collection season

ICMR Standards on Indian Medicinal Plants mainly provide: a) patent protection b) quality-control
monographs c) docking software d) trial funding

Virtual screening with 3D structures of natural compounds uses: a) AYUSH Research Portal b) Super
Natural ¢) TKDL d) NAPRALERT

Adjuvant therapy means: a) replacing the main drug with herbs b) a supportive treatment given with
the main treatment c) surgery plus yoga d) stopping all modern medicines

Which is an NCD? a) malaria b) tuberculosis c) type 2 diabetes d) common cold

Artemisinin's discovery is a classic example of: a) forward pharmacology b) the ethnopharmacological
approach c) ADMET screening d) biopiracy

Excellent docking score but very poor predicted absorption the compound should be: a) sent to
human trials b) dropped or reformulated ¢) marketed directly d) used as an adjuvant at once

Answer key: 1-b, 2-c, 3-b, 4-b, 5-b, 6-b, 7-b, 8-c, 9-b, 10-b

Viva Questions (5) with Brief Model Answers

1

Reverse pharmacology in one line? Drug discovery starting from documented traditional human
use, working backward to the molecule and mechanism.

Five databases, one job each? AYUSH Portal — AYUSH research; ICMR Standards — herbal quality
monographs; TKDL — knowledge protection; NAPRALERT — natural product literature; Super Natural
— structures for virtual screening.

Docking vs ADMET in one line? Docking predicts fit with the target; ADMET predicts the body's
journey and safety.

Can a herbal adjuvant replace a diabetes medicine? No — it supports the main treatment; stopping
prescribed medicines is dangerous.

One Indian ethnopharmacology example? Ashwagandha: Ayurvedic Rasayana use guided
researchers to withanolides, now studied for stress and strength.

Application-Based Questions (3) with Hints

1

2

A company launches an "antidiabetic herbal capsule" claiming it is "docking-proven." What would you
check as a pharmacist before recommending it? Hint: docking is only a prediction — ask for ADMET data,
lab/animal studies, clinical evidence, standardization, interaction warnings.

A foreign firm patents a wound-healing use of turmeric known in Indian homes for generations. Which
Indian database helps challenge it, and how? Hint: TKDL records classical formulations in patent-office
languages so examiners spot prior traditional knowledge.
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3 Adiabetic patient on metformin wants to stop his tablets and use only karela juice because "it is
natural." How do you counsel him? Hint: adjuvant vs replacement; uncontrolled-sugar risk; the herb-drug
mix may push sugar too low; continue prescribed medicine, consult the doctor first.
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