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Andrographis paniculata is investigated as a plant, as an extract and via its
main active ingredient andrographolide. The evaluated literature is
predominantly basic and cell biological; controlled studies in humans exist
only for a few questions, and they focus on COVID-19. It is striking that the
most frequently cited works are reviews and cell studies, not the clinical
trials.
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Andrographis Paniculata at a Glance

ORIGIN:

Andrographis paniculata is a plant listed in the literature under the botanical name Andrographis paniculata (Burm. f.) Nees and in the spelling (Burm. f.) Wall.
ex Nees. It is investigated both as a whole and as an extract; the principal constituent is regarded as andrographolide, a diterpene lactone that is frequently
examined on its own. Work on andrographolide derivatives, that is, modified molecules, is also available.

EVIDENCE BASE:

349 evaluated studies - 6 controlled human studies - 39 observational studies - 36 review articles - 36 animal studies - 62 cell-culture studies

STRONGEST EVIDENCE:

Viral infections: In a double-blind randomised study [62] an ethanolic extract containing 60 mg andrographolide three times daily for five days alleviated
headache on day 1and loss of smell on day 2 more than placebo.

Viral infections: 80.7 % of 165 treated individuals achieved complete recovery after five-day administration.

« Safety: The most frequent adverse effect was mild diarrhoea; hepatic or renal toxicity was not observed.

Viral infections: The PK/PD study [58] administered aqueous-extract capsules containing 30 mg andrographolide every 8 hours (90 mg/day) for 5 days
and reported a reduction in viral load of -2.96 log10.

« Safety: The meta-analysis [61] evaluated 262 studies of andrographolide-derivative injections, that is, modified molecules rather than the plant material
itself; among 9 490 users of these injections, 383 (4.04 %) reported adverse drug reactions.

Viral infections: The review [59] cites randomised controlled trials in which A. paniculata was superior to placebo in reducing the severity of upper-
respiratory-tract symptoms, especially in the early treatment phase.

LIMITATIONS:

* The controlled human studies are predominantly designed as pilot trials, sometimes as add-on therapy, and focus on COVID-19.
« Preparations differ between the studies; the oral bioavailability of the diterpene lactones is limited, so findings cannot be transferred directly.

« The material contains no studies on the intestinal microbiome; an investigation linking A. paniculata administration with microbial endpoints remains to be
conducted.

CLASSIFICATION:

Andrographis paniculata is tested in humans mainly for safety and COVID-19; the mechanistic rationale rests predominantly on preclinical work.

1. What Andrographis Paniculata Is

Andrographis paniculata is a plant listed in the literature under the botanical name Andrographis paniculata (Burm. f.) Nees and in the spelling (Burm. f.) Wall.
ex Nees. It is investigated both as the whole plant and as an extract; some of the studies examine individual preparations such as standardised formulations
or capsules containing aqueous extract. The principal constituent is regarded as andrographolide, a diterpene lactone that is frequently tested individually
in research. Work on andrographolide derivatives, that is, modified molecules that are sometimes treated in the literature as independent medicinal
substances, is also available. These three levels—plant, extract, single substance or derivative—are often discussed together in reviews, although they
represent different preparations.

One point is decisive for the evaluation of all studies: the oral bioavailability of the diterpene lactones. A dedicated review addresses how formulations alter
the uptake of diterpene lactones, and another study examines the pharmacokinetic-pharmacodynamic properties and safety of standardised aqueous-
extract capsules in patients with mild disease courses. It follows that results cannot be transferred directly between preparations: what was measured for
one standardised product does not automatically apply to another extract or to the isolated single substance. In addition there is the separation between
laboratory finding and human application. Most studies measure in cell cultures or in animals; observational and controlled human studies form only a small
part of the material and address different questions from the mechanistic literature.

2. What the Studies Show in Detail

The key human studies and the most important reviews—by therapeutic area, with population, duration, preparation, endpoint and result as reported in the
original papers. Numbers appear only where the study states them.

Distribution of the controlled human studies by therapeutic area—the numbers are not additive because one study may be assigned to several areas:

THERAPEUTIC AREA CONTROLLED STUDIES
Safety and tolerability 6
Viral infections 4
Inflammatory processes 3
Immune system 3
Uptake and bioavailability 1
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THERAPEUTIC AREA CONTROLLED STUDIES
Intestine and microbiome 1
Skin 1

Viral Infections

The review article [59] summarises that Andrographis paniculata has been used as adjunctive treatment for COVID-19 in several Asian countries. It places
the antiviral, anti-inflammatory, immunomodulatory and antipyretic properties of the species and its constituents in context. According to these data, in-silico
and in-vitro studies demonstrated activity of the active substances against 3CLpro and the human hACE2 protein as well as inhibition of the production of
infectious virions. At the clinical level the work refers to randomised controlled trials in which A. paniculata alone or in combination was superior to placebo
in reducing the severity of upper-respiratory-tract symptoms, especially in the early treatment phase, without serious adverse effects. The work is a
summary; the clinical statements rest on the studies cited therein.

In a computational study [11] a "host response signature network” was constructed from 36 genes induced by SARS-CoV-2 and associated with the cytokine
storm. Molecular docking showed binding of andrographolide to TNF and covalent binding to NFkB1 proteins of the TNF signalling pathway. Hypothesis: The
authors therefore infer that andrographolide could block the TNF-induced NFkB1 signalling pathway. This is an in-silico investigation without patients. The
review article [66] lists for andrographolide and its derivatives anticarcinogenic, antibacterial, anti-inflammatory, antiviral, antifibrotic, anti-adipose,
immunomodulatory and blood-glucose-lowering activities and describes how structural modifications have yielded derivatives with improved bioavailability
and suitability as drug substances.

The mean number of days to symptom reduction differed significantly between group A (p<0.0001). The abstract breaks off at this point; data on group B
and on further endpoints are not contained in the text provided.

The systematic review with meta-analysis [63] searched PubMed, EMBASE, CENTRAL and EBSCO Open Dissertations from January 2020 to October 2024
for randomised controlled trials that compared single-herb A. paniculata products with antiviral medicines or supportive care in mild to moderate COVID-19;
endpoints included clinical recovery, resolution of fever or cough, as well as CRP and IL-6. Six RCTs with 660 adults aged 18 to 60 years were included, risk
of bias was assessed with Cochrane RoB 2.0, and pooled effects were calculated as relative risk and mean difference with 95% confidence intervals. The
present abstract ends before reporting the pooled results. In the exploratory PK/PD study [58], patients with mild COVID-19 received aqueous A. paniculata
extract capsules containing 30 mg andrographolide every 8 hours (90 mg/day) for 5 consecutive days; the analysis showed rapid absorption and elimination
with limited systemic exposure, a sigmoidal, saturable exposure-response relationship and a reduction in viral load of -2.96 10g10, after which the abstract
breaks off.

Gut and Microbiome

The systematic review with meta-analysis [61] evaluated clinical studies on adverse drug reactions of andrographolide-derivative medicines and herbal A.
paniculata preparations. A total of 262 studies were included: 125 randomised controlled trials, 23 non-randomised controlled trials, 6 case series and 108
case reports. Among 9490 users of andrographolide-derivative injections, 383 (4.04 %) reported adverse drug reactions. The meta-analysis yielded an
incidence of 5.48 % [95% Cl (4.47 %, 6.72 %)] for andrographolide sulfonate and 3.69 % for potassium sodium dehydroandrographolide succinate for the
three most frequently used injections; the abstract breaks off before reporting the corresponding confidence interval and the third injection.

The review [50] addresses the oral bioavailability of the diterpene lactones from A. paniculata. Andrographolide is the principal diterpene and the main
active constituent of the species. The work lists low water solubility, slow dissolution rate, low gastrointestinal absorption, high chemical and metabolic
instability and rapid elimination as limiting factors. It describes the use of self-microemulsifying drug delivery systems as a strategy to improve dissolution
and bioavailability after oral administration of an A. paniculata extract formulation.

The present material contains no studies on questions of the gut microbiome. The studies assigned here address tolerability and absorption, not the
composition or function of the intestinal flora. A study linking A. paniculata administration with microbial endpoints remains to be conducted.

Safety and Tolerability
In a prospective, double-blind randomised controlled trial [62], patients with asymptomatic or mildly symptomatic COVID-19 received either an ethanolic A.
paniculata extract containing 60 mg andrographolide three times daily for five days or placebo. 165 participants completed the study, 83 in the extract group

and 82 in the placebo group. The highest score reached on the WHO progression scale was 4. COVID-19 symptoms were significantly alleviated on the final
day of intervention in both groups, with no significant difference between the groups.

The extract alleviated headache on day 1 and loss of smell on day 2 significantly more than placebo. Global assessment showed complete recovery in 80.7
% of patients after five-day treatment. The most frequent adverse effect at high dose was mild diarrhoea, which resolved within a few days. No hepatic or
renal toxicity was observed; the abstract breaks off at this point.

What is missing: The study recorded five treatment days in asymptomatic to mildly symptomatic COVID-19. The present text contains no information on
longer use, higher doses or other patient groups. Recording of adverse effects beyond the treatment period remains to be done.

Inflammatory Processes

The review [65] describes andrographolide as a labdane diterpene and principal active constituent from A. paniculata with anti-inflammatory, antioxidant
and antineoplastic properties. It names the transcription factors NF-kB, AP-1and HIF-1 as well as the signalling pathways PI3K/Akt, MAPK and JAK/STAT as
targets; in addition, enhancement of the Nrf2 pathway is cited as the basis of the antioxidant and anti-inflammatory effect. The work points out that
andrographolide targets can influence glucose metabolism and discusses this metabolic effect as a possible common explanation for the actions described
in preclinical and clinical studies.

ih-research.com/en/knowledge/andrographis-paniculata/ Page 30f 9



INTERNATIONAL HEALTH RESEARCH Andrographis Paniculata

The review [7] classifies andrographolide as the main constituent of A. paniculata and lists anti-inflammatory, antioxidant, anticarcinogenic, antimicrobial and
antihyperglycaemic effects. Traditional use in Chinese medicine includes colds and fever, sore throat, burning tongue and snake bites. The work explicitly
draws attention to safety issues that are easily overlooked in clinical practice, including nephrotoxicity and reproductive toxicity, and calls for scientific
examination of the efficacy-safety balance.

The review [67] addresses andrographolide in atherosclerotic cardiovascular disease. It describes that andrographolide, in addition to its use in sore throat,
can also be employed for the prevention and treatment of atherosclerotic diseases, thereby influencing obesity, diabetes, hyperlipidaemia and
atherosclerosis itself via various targets and signalling pathways, including lipid accumulation, inflammation, oxidative stress and cellular changes. The work
identifies the pharmacological mechanisms of this application as an open question. The review [10] summarises the anticarcinogenic properties of
andrographolide and names molecular targets in breast, lung, colon, kidney and cervical cancer as well as in leukaemia and hepatocellular carcinoma.

The review [69] summarises neuropharmacological properties of andrographolide. Neuroprotective, analgesic and antifatigue effects are listed; the most
pronounced findings concern neuroinflammation, cerebral ischaemia, Alzheimer’s and Parkinson's disease, multiple sclerosis and brain tumours in mice and
rats. According to these data, andrographolide and its derivatives can improve memory and learning ability in experimental animals without toxicity in the
brain. Work [68] provides an overview of analytical methods for determining andrographolide in biological samples, pharmaceutical formulations and plant
material, including spectrophotometry, chemiluminescence, electroanalysis, chromatography and coupled techniques.

Immune System

The review [8] evaluates the antimicrobial efficacy of A. paniculata and its metabolites. According to these data, andrographolide can inhibit virulence
factors of invasive microbes and regulate the host immune response. The work reports that controlled clinical studies showed treatment with A. paniculata to
be safe and effective in acute respiratory infections such as the common cold and sinusitis. The work positions A. paniculata, especially andrographolide, as
a candidate for the development of antimicrobial medicines and emphasises inhibition of invasive microbes and biofilm formation.

What is missing: The work is a critical evaluation of secondary metabolites and clinical studies; the review contains no primary data on immunological
endpoints such as cytokine profiles or cell populations. A study that prospectively measures the immunomodulatory effect of A. paniculata on defined
immune parameters remains to be conducted.

Oncology

Study [39] investigated andrographolide in non-small-cell lung carcinoma. Molecular-dynamics simulations showed direct binding of andrographolide to
signal transducer and activator of transcription-3 (STAT3) with high affinity. Proteome analyses revealed that andrographolide reduces PD-L1 expression in
the tumour via suppression of the JAK2/STAT3 pathway and modulates P62-dependent selective autophagic degradation of PD-L1 by inhibiting STAT3
phosphorylation.

In vivo, andrographolide suppressed tumour growth in H1975 xenograft mice and in Lewis lung-carcinoma cell models, with higher concentrations achieving
greater efficacy. It prolonged survival time in the mice and enhanced the efficacy of anti-PD-1 antibody immunotherapy by stimulating infiltration and
function of CD8+ T cells. Hypothesis: The authors propose the combination of andrographolide with anti-PD-1immunotherapy. The findings derive from cell
and animal models; whether these effects occur in humans has not been investigated.

Bone and Joints

Study [25] examined whether constituents of A. paniculata exert a protective effect on cartilage in osteoarthritis via inhibition of fatty-acid-binding protein 4
(FABP4). The starting point was the observation that A. paniculata strongly inhibits FABP4 activity. The authors analysed single-cell RNA-sequencing data
from joint tissue of osteoarthritis patients (GSE152805, GSE145286), performed docking analyses with AutoDock Vina and measured anti-FABP4 activity in a
fluorescence-displacement assay.

In human C28/12 chondrocytes, bulk RNA sequencing showed that FABP4 increases fatty-acid oxidation and the formation of reactive oxygen species, which
was inhibited by andrographolide. Formation of reactive oxygen species activated the NF-kB pathway. Anti-osteoarthritis activity was tested in rats with
monosodium-iodoacetate-induced osteoarthritis. The findings rest on cell-culture and animal models; a clinical trial in humans remains to be conducted.

Overall Picture

Across the fields, two strands stand out: the anti-inflammatory and immunomodulatory action of andrographolide, described in reviews via NF-«kB, AP-1, HIF-
1, PI3K/Akt, MAPK, JAK/STAT and Nrf2 [65], and the clinical testing in COVID-19, ranging from individual randomised studies to a meta-analysis of six RCTs
with 660 adults [63]. In addition, there are preclinical findings on lung carcinoma [39] and osteoarthritis [25] that rest on cell and animal models.

Clinical testing is at an early stage: the COVID-19 studies include a few hundred participants, short treatment durations of five days and different
preparations [52][58][62]. Studies on the gut microbiome, on immunological endpoints in humans and on oncological or joint-related endpoints in humans
remain to be conducted. Open questions concern oral bioavailability [50], the transferability of preclinical mechanisms and the dose-response relationship
[58].

Methodology of the evidence base

The studies available comprise randomised controlled trials, observational studies, a systematic review with meta-analysis, narrative reviews, a computer-
assisted docking study and cell and animal models. The clinical studies in COVID-19 predominantly tested five treatment days, with endpoints such as
symptom duration, WHO progression scale, viral load, CRP and IL-6 [52][58][62][63]. Typical limitations are small case numbers, short observation periods
and different preparations and doses. What is systematically missing are studies with longer treatment durations, defined immunological endpoints and
clinical endpoints relating to oncology and joint diseases.
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What is cited is not what was tested in humans

The ranking of the most-cited works does not place a controlled study at the top. At the top are

REVIEWS

, an observational study on pharmacology, pharmacokinetics and toxicity, a study in human cells on activity against SARS-CoV-2 and mechanism reviews.
Anyone who reads citation counts as a measure of evidential strength overestimates the clinical foundation. The mechanism literature is extensive and widely
received; the number of controlled trials in humans, by contrast, remains small and focuses on a few questions. Both have their place, but they are not the
same.

A second point concerns the
DISTINCTION BETWEEN THE SUBSTANCES TESTED

. Medicinal products based on andrographolide derivatives are not the same as herbal preparations of Andrographis paniculata. Safety data on derivatives
cannot be transferred to extracts, and results from cell culture or animal studies on isolated andrographolide do not justify a statement about an extract. In the
literature these levels are frequently mentioned in the same breath. Anyone assessing the evidence must first clarify what was actually investigated: a
standardised preparation, an unstandardised extract or a modified single substance.

3. How Robust the Research Is

The evaluated literature is clearly distributed. Basic research and cell-culture studies form a large part of the evaluated literature. In humans there are
observational studies and a small group of controlled trials. Their fields of application concentrate on a few areas: most frequently safety, followed by
antiviral questions, inflammation and the immune system; individual studies address bioavailability, the gut and the skin. The antiviral studies centre on
COVID-19, and the most-cited studies are found there: a randomised pilot study on add-on therapy with a standardised formulation in mild to moderate
courses, a double-blind placebo-controlled trial of an extract and a systematic review with meta-analysis. The most-cited safety study compares adverse
effects of medicinal products based on andrographolide derivatives with herbal preparations.

The methodological situation is divided in two. On one side stands a broad preclinical base from cell culture, animals and mechanisms; it contributes to the
logic of action but says nothing about the course in humans. On the other side stand the controlled studies, which are predominantly designed as pilot
studies, sometimes as add-on therapy to an existing treatment, in a narrow field of application. The preparations differ between the studies, which makes
comparison difficult. Two systematic reviews with meta-analysis are available, but they concern different things: once adverse effects of medicinal products
based on andrographolide derivatives, once use in COVID-19. The first thing to clarify, therefore, is which preparation was tested with which endpoint before
findings are combined.

4. What Is Frequently Claimed — and What the Data Support

CLAIM EVIDENCE BASE

Andrographis The controlled studies on this are pilot and adjunct therapy studies in mild to moderate courses; two systematic reviews with meta-analysis are available. Be
acts against

COoVID-19

Andrographis No controlled human study on this indication is included in the evaluated literature. COVID-19, safety, inflammation and the immune system were examined;

helps with colds
and respiratory
infections

Andrographolide For non-small cell lung cancer, studies on cells and in animals are available that investigate autophagy, ferroptosis and the anti-tumour immune response. A
acts against
cancer

The Several studies address the oral bioavailability of diterpene lactones and how formulations alter them. Measured concentrations and effects therefore relate
preparations are

interchangeable

with one

another

5. Profile: Molecule and Charge

Andrographis paniculata is not a single molecule but a mixture — there is no molecular formula and no fixed molecular mass. What can be described are
functional groups, charge behaviour and redox properties; that is exactly what the next section addresses.
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6. Charge, Electrons, Radicals

Zeta potentials are available for preparations: galactose micelles with RSPP0O50 showed a loading of 10.91 + 0.19 % and a zeta potential of -37.17 + 0.63 mV
28 For AND-SLN, particle size of 193.84 nm, a polydispersity index of 0.211, zeta potential of -22.8 mV and 83.70 % encapsulation efficiency were measured
31 coating of AGL shifted the values to 375.3 nm and 29.80 mV °2. These figures describe the surface charge of the carrier particles, not a charge of the
active substance. Whether the constituents themselves carry charge or participate in cation exchange is not examined in the studies; such a measurement
remains to be done.

Reactive oxygen species were determined with H2DCF-DA 2 and DCFDA #’. In UVB-damaged HaCat cells, Andrographis herba, the aerial plant part, lowered
ROS values and increased viability 2°. In cancer cell lines, by contrast, ROS rose: ADG caused cell death via ROS, iron accumulation, malondialdehyde and
glutathione depletion 2°, ubiquitinated GPX4 2°, and andrographolide inhibited TrxR1 with ROS-dependent ER stress in human NSCLC cells 2°. For ADE,
elevated ROS, malondialdehyde, intracellular iron and lipid-ROS values as well as altered glutathione are described 3. These preclinical redox
measurements come from cell cultures and tissue; none of them has been collected in humans. What would need to be clarified is whether ROS, glutathione
and the thioredoxin system are measurable there.

7. Interactions with Other Substances

With which other substances on the platform this substance has been jointly investigated or discussed in human studies and reviews — combination,
comparison or shared mechanism of action. The number indicates studies in which both appear.

SUBSTANCE SHARED STUDIES OF WHICH CONTROLLED IN HUMANS
Chronic inflammation 38 3
Adaptogens 9 6
Stress, Cortisol and Inflammation 9 0
Art Therapy 6 0
Frankincense (Boswellia) 5 2
Turmeric and Curcumin 4 0
Iron 3 0
Ginkgo biloba 2 0
NAC and Glutathione 2 0
Pelargonium sidoides 2 0

For combinations, a study with NSCLC patients describes the administration of Andrographis with anti-PD-1 antibodies as a possible strategy °. In breast
cancer cells, andrographolide with TRAIL enhanced cell killing synergistically *°. With a 5-FU dose below the IC50, additive antitumoural effects resulted
(P<0.05) and a stronger upregulation of HMOX1 (P<0.05) than under each individual treatment **. Flavonoids from A. paniculata bind stably to the HBx
protein in calculations, involving Arg138, His139, Lys140 and Trp141%’. The cytotoxicity was CC50 = 832.915 pg/mL for AP and CC50 = 593.122 pg/mL for TP
after 24 h %7,

Regarding absorption, a nonlinear proportionality of the oral bioavailability of andrographolide is shown *3. Dissolution profiles of different AP products can
alter the bioavailability of the diterpenoids 3°. A review compares the oral uptake of the diterpene lactones from A. paniculata 3. For COVID-19, research into
extraction methods and formulations that increase the bioavailability of andrographolide is called for *3. Regarding binding, calculations show stable
interactions of flavonoids from A. paniculata with the HBx protein *’.

8. Overdosage, Tolerability, Limits

In asymptomatic or mildly symptomatic COVID-19 patients, an ethanolic extract from Andrographis paniculata (APE) was tested double-blind against
placebo; 165 patients completed the study, 83 in the APE group and 82 in the placebo group “. Administration was at 180 mg/day over 5 days, with liver and
kidney function monitored; no hepatic or renal toxicity occurred “. In an exploratory pharmacokinetic study with standardised aqueous extract capsules, the
adverse events were mild, without hepatotoxicity or renal toxicity °.

A systematic review with meta-analysis of clinical studies evaluated adverse drug reactions and adverse events of andrographolide derivative medications
and of preparations from Andrographis paniculata ? 2. Another study described mild adverse events, mainly liver enzyme elevations, which resolved without
serious complications °. In patients with liver or kidney dysfunction, the respective health status should be taken into account '°. What would need to be
examined is which dose and duration of use triggers the liver enzyme elevations and how tolerability presents in cases of impaired liver or kidney function.
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9. The Most Robust Studies

Ordered by strength of evidence, not by familiarity. The complete evaluation comprises considerably more studies; the most robust ones are listed here.

Controlled Studies in Humans

« A Comprehensive Review of Andrographis paniculata (Burm. f.) Nees and Its Constituents as Potential Lead Compounds for COVID-19 Drug Discovery
(2022)

« 2 Adverse Effects of Andrographolide Derivative Medications Compared to the Safe use of Herbal Preparations of Andrographis paniculata: Results of a ...
(2022)

» 3 A randomized controlled pilot study of add-on therapy of CIM-MEG19 (standardized Andrographis paniculata formulation) in mild to moderate COVID-19
(2023)

- 4 Andrographis paniculata extract versus placebo in the treatment of COVID-19: a double-blinded randomized control trial (2023)
« ® Exploring the clinical effects of <i>Andrographis paniculata</i>-derived compounds, its extract, or derivatives for the treatment of ... (2025)

- % Exploratory pharmacokinetic-pharmacodynamic characterization and safety of standardized <i>Andrographis paniculata</i> aqueous extract ... (2026)

Observational Studies in Humans

« 7 Andrographolide: A review of its pharmacology, pharmacokinetics, toxicity and clinical trials and pharmaceutical researches (2022)

- 8 Andrographis paniculata (Burm. f.) Wall. ex Nees: An Updated Review of Phytochemistry, Antimicrobial Pharmacology, and Clinical Safety and Efficacy
(2021)

- 9 Andrographolide suppresses non-small-cell lung cancer progression through induction of autophagy and antitumor immune response (2022)
« 1% Anti-Cancer Agent: The Labdane Diterpenoid-Andrographolide (2023)

- A Computational Approach Identified Andrographolide as a Potential Drug for Suppressing COVID-19-Induced Cytokine Storm (2021)

« "2 |dentification of Andrographolide as a novel FABP4 inhibitor for osteoarthritis treatment (2023)

« 3 A validated LC-MS/MS method for clinical pharmacokinetics and presumptive phase Il metabolic pathways following oral administration of
Andrographis ... (2023)

« " n silico identification of potential inhibitors against main protease of SARS-CoV-2 6LU7 from Andrographis panniculata via molecular docking ... (2022)

« 5 Comparative pharmacokinetics and safety evaluation of high dosage regimens of Andrographis paniculata aqueous extract after single and multiple
oral ... (2023)

« '8 Andrographolide Induces Noxa-Dependent Apoptosis by Transactivating ATF4 in Human Lung Adenocarcinoma Cells (2021)
« 7 Andrographolide induces ferroptosis in colorectal cancer via P53-mediated downregulation of the SLC7A11/GPX4 signaling pathway (2025)

+ 8 The use of Andrographis paniculata and its effects on liver biochemistry of patients with gastrointestinal problems in Thailand during the COVID-19 ...
(2022)

+ 19 Use of Andrographis paniculata (Burm.f.) Wall. ex Nees and risk of pneumonia in hospitalised patients with mild coronavirus disease 2019: A ... (2022)

« 20 The Effects of Andrographis paniculata (Burm.F.) Wall. Ex Nees and Andrographolide on Neuroinflammation in the Treatment of Neurodegenerative
Diseases (2023)

« 21 Andrographolide inhibits Burkitt's lymphoma by binding JUN and CASP3 proteins (2024)

« 22 |dentification of active components in Andrographis paniculata targeting on CD81in esophageal cancer in vitro and in vivo (2022)

« 2% Andrographolide suppresses the malignancy of pancreatic cancer via alleviating DNMT3B-dependent repression of tumor suppressor gene ZNF382
(2024)

« 24 Creep in nitroimidazole inhibitory concentration among the Entamoeba histolytica isolates causing amoebic liver abscess and screening of ... (2023)

10. Summary

In humans, safety and tolerability have primarily been examined. The double-blind randomised study [62] in 165 persons with asymptomatic to mildly
symptomatic COVID-19 showed significant symptom relief in both groups with no difference between extract and placebo, yet greater relief of headache on
day 1and of loss of smell on day 2 under the extract; 80.7 % achieved complete recovery. The meta-analysis [61] on andrographolide-derivative injections
covered 262 studies and 9490 users, of whom 383 (4.04 %) reported adverse drug reactions. The PK/PD study [58] demonstrated rapid absorption and
elimination with limited systemic exposure together with a viral-load reduction of -2.96 log10 in mild COVID-19.

An inflammation- and immune-related mechanism of action is described via targets such as NF-kB, AP-1and HIF-1as well as the signalling
pathways PI3K/Akt, MAPK and JAK/STAT, in addition to an enhancement of the Nrf2 signalling pathway [65]. A computational study [11] demonstrated
binding of andrographolide to TNF and covalent binding to NFkB1 proteins of the TNF signalling pathway. Hypothesis: The authors conclude from this
that andrographolide could block the TNF-induced NFkB1 signalling pathway; the work is an in-silico investigation without patients. For clinical use it
follows that findings from cell culture and animals cannot be transferred directly to humans.

The meta-analysis [63] compared single-herb A. paniculata products with antiviral medicines or supportive care in mild to moderate COVID-19 and included
six randomised controlled trials with 660 adults. A study that prospectively measures the immunomodulatory effect on defined immune parameters is still
outstanding, as is an investigation of microbial endpoints. It also remains open how oral bioavailability of the diterpene lactones can be reliably improved by
formulations.
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11. What Remains Open

Bioavailability: Which formulation achieves an uptake in humans that corresponds to the range examined in studies, and how does this translate into
measurable endpoints?

Delineation of substances: Which results for isolated andrographolide and andrographolide derivatives apply to herbal preparations of Andrographis
paniculata and which do not?

Clinical endpoints: Will future controlled trials examine symptom duration and course rather than laboratory values, and can the COVID-19 findings be
transferred to other respiratory infections?

12. Further Paths

Topics, mechanisms of action and chains in which this substance occurs — for all who wish to look beyond the substance.

Interaction network

Frequently Asked Questions

What was tested in the controlled studies — the plant or individual substances?

Both occur, and the distinction is important. Mentioned are a standardised formulation as add-on therapy, an extract compared to placebo as well as
capsules with agueous extract in a study on uptake and safety. To be distinguished from this are works on medicinal products based on
andrographolide derivatives. A safety review with meta-analysis compares exactly these derivative medicinal products with herbal preparations and
thereby addresses two different things side by side.

How robust are the COVID-19 findings on Andrographis?

The controlled studies are designed as pilot studies, partly as add-on therapy to an existing treatment, and concern mild to moderate courses. In
addition, there is a systematic review with meta-analysis that summarises the use of andrographolide-derived substances, extracts and derivatives in
COVID-19. The findings therefore relate to individual preparations in defined settings, not to the plant as such; how this translates to other disease
courses has not been examined.

What should be considered regarding safety questions?

Safety is the application area with the most controlled studies. The most striking work on this is a systematic review with meta-analysis that contrasts
adverse effects of medicinal products based on andrographolide derivatives with experiences with herbal preparations. Anyone wishing to draw a
conclusion about extracts from this must consider the preparation: derivative medicinal products and herbal preparations are not interchangeable.
Which preparation was tested and to what extent remains the decisive question.

ih-research.com/en/knowledge/andrographis-paniculata/ Page 8 of 9



INTERNATIONAL HEALTH RESEARCH

Sources

N

(3}

[}

~

©

©

A Comprehensive Review of Andrographis paniculata (Burm. f.) Nees and Its Constituents as
Potential Lead Compounds for COVID-19 Drug Discovery
Intharuksa A, Arunotayanun W, Yooin W, Sirisa-Ard P - 2022

Adverse Effects of Andrographolide Derivative Medications Compared to the Safe use of
Herbal Preparations of Andrographis paniculata: Results of a Systematic Review and Meta-
Analysis of Clinical Studies

Shang YX, Shen C, Stub T, Zhu SJ, Qiao SY, Li YQ et al. - 2022

A randomized controlled pilot study of add-on therapy of CIM-MEG19 (standardized
Andrographis paniculata formulation) in mild to moderate COVID-19
Shanker K, Rangnekar H, Wele A, Soni P, Gaikwad P, Pal A et al. - 2023

Andrographis paniculata extract versus placebo in the treatment of COVID-19: a double-
blinded randomized control trial

Kanokkangsadal P, Mingmalairak C, Mukkasombat N, Kuropakornpong P, Worawattananutai P,
Khawcharoenporn T et al. - 2023

Exploring the clinical effects of Andrographis paniculata-derived compounds, its extract, or
derivatives for the treatment of COVID-19: a systematic review and meta-analysis
Prabhakornritta P, Waranuch N, Fuangchan A, Srikham K, Boonpattharatthiti K, Barnig C et al. -
2025

Exploratory pharmacokinetic-pharmacodynamic characterization and safety of standardized
Andrographis paniculata aqueous extract capsules in patients with mild COVID-19

Songvut P, Payoong P, Okada PA, Rittapai N, Suntararuks S, Akanimanee J et al. - 2026
Andrographolide: A review of its pharmacology, pharmacokinetics, toxicity and clinical trials
and pharmaceutical researches

Zeng B, Wei A, Zhou Q, Yuan M, Lei K, Liu Y et al. - 2022

Andrographis paniculata (Burm. f.) Wall. ex Nees: An Updated Review of Phytochemistry,
Antimicrobial Pharmacology, and Clinical Safety and Efficacy
Hossain S, Urbi Z, Karuniawati H, Mohiuddin RB, Moh Qrimida A, Allzrag AMM et al. - 2021

Andrographolide suppresses non-small-cell lung cancer progression through induction of
autophagy and antitumor immune response

Wang XR, Jiang ZB, Xu C, Meng WY, Liu P, Zhang YZ et al. - 2022

Anti-Cancer Agent: The Labdane Diterpenoid-Andrographolide

Tundis R, Patra JK, Bonesi M, Das S, Nath R, Das Talukdar A et al. - 2023

A Computational Approach Identified Andrographolide as a Potential Drug for Suppressing
COVID-19-Induced Cytokine Storm
Rehan M, Ahmed F, Howladar SM, Refai MY, Baeissa HM, Zughaibi TA et al. - 2021

Identification of Andrographolide as a novel FABP4 inhibitor for osteoarthritis treatment
Yang K, Xie Q, Liang J, Shen Y, Li Z, Zhao N et al. - 2023

A validated LC-MS/MS method for clinical pharmacokinetics and presumptive phase Il
metabolic pathways following oral administration of Andrographis paniculata extract
Songvut P, Pholphana N, Suriyo T, Rangkadilok N, Panomvana D, Puranajoti P et al. - 2023

In silico identification of potential inhibitors against main protease of SARS-CoV-2 6LU7 from
Andrographis panniculata via molecular docking, binding energy calculations and molecular
dynamics simulation studies

Vijayakumar M, Janani B, Kannappan P, Renganathan S, Al-Ghamdi S, Alsaidan M et al. - 2022

Comparative pharmacokinetics and safety evaluation of high dosage regimens of
Andrographis paniculata aqueous extract after single and multiple oral administration in
healthy participants

Songvut P, Rangkadilok N, Pholphana N, Suriyo T, Panomvana D, Puranajoti P et al. - 2023

Andrographolide Induces Noxa-Dependent Apoptosis by Transactivating ATF4 in Human
Lung Adenocarcinoma Cells
Zhang J, Li C, Zhang L, Heng Y, Xu T, Zhang Y et al. - 2021

Andrographolide induces ferroptosis in colorectal cancer via P53-mediated downregulation
of the SLC7A11/GPX4 signaling pathway
Wang W, Yan S, Ma M, Chen T, Liu C, Liang W et al. - 2025

The use of Andrographis paniculata and its effects on liver biochemistry of patients with
gastrointestinal problems in Thailand during the COVID-19 pandemic: a cross sectional study
Kaewdech A, Nawalerspanya S, Assawasuwannakit S, Chamroonkul N, Jandee S, Sripongpun
P-2022

International Health Research

20

2

22

23

24

25

26

27

28

29

30

3

32

33

34

35

36

37

38

Andrographis Paniculata

Use of Andrographis paniculata (Burm.f.) Wall. ex Nees and risk of pneumonia in hospitalised
patients with mild coronavirus disease 2019: A retrospective cohort study

Tanwettiyanont J, Piriyachananusorn N, Sangsoi L, Boonsong B, Sunpapoa C, Tanamatayarat
Petal. - 2022

The Effects of Andrographis paniculata (Burm.F.) Wall. Ex Nees and Andrographolide on
Neuroinflammation in the Treatment of Neurodegenerative Diseases
Bosco F, Ruga S, Citraro R, Leo A, Guarnieri L, Maiuolo J et al. - 2023

Andrographolide inhibits Burkitt's lymphoma by binding JUN and CASP3 proteins
Zeng J, Zheng Y, Dong S, Ding T, Zhang S, LiK et al. - 2024

Identification of active components in Andrographis paniculata targeting on CD81in
esophageal cancer in vitro and in vivo
Yue GG, Gomes AJ, Saeed MEM, Tsui KY, Dawood M, Drif Al et al. - 2022

Andrographolide suppresses the malignancy of pancreatic cancer via alleviating DNMT3B-
dependent repression of tumor suppressor gene ZNF382
Zhuang KR, Chen CF, Chan HY, Wang SE, Lee DH, Chen SC et al. - 2024

Creep in nitroimidazole inhibitory concentration among the Entamoeba histolytica isolates
causing amoebic liver abscess and screening of andrographolide as a repurposing drug
Singh A, Banerjee T, Shukla SK, Upadhyay S, Verma A - 2023

In PC cell lines, ADG inhibited cell proliferation and migration, caused GO/G1 phase arrest,
and caused cell death due t...
- 2025

The results showed that Andro targets and inhibits the thioredoxin reductase 1 (TrxR1), which
caused reactive oxygen spe...
- 2025

This was accompanied by a marked decrease in reactive oxygen species (ROS) levels, as
determined by DCFDA assays....
- 2025

Results revealed that galactose micelles displayed 10.91+ 0.19% drug loading content, -37.17
+0.63mV zeta potential, ...
- 2022

In this study, Andrographis Herba, the aerial part of the plant, was proven to increase the
viability of UVB-damaged HaC...
- 2025

Induction of ferroptosis by ADE was confirmed by elevated levels of reactive oxygen sepsis
(ROS), glutathione (GSH), mal...
-2023

Optimum AND-SLN was observed to have a mean particle size, polydispersity index, zeta
potential, and entrapment efficien...
-2023

Further increase in the particle size and change in the zeta potential of MCS-AGL confirms
the coating on the surface of...
-2023

Further research is warranted to explore alternative extraction methods or formulation
developments that can enhance the...

- 2025

Notably, even at a sub-IC50 dose of 5-FU, its combination with Andrographis resulted in
additive antitumor ef...

- 2026

The flow cytometry results showed the combination of Andro and TRAIL repressed breast
cancer cells by cell death inducti...
- 2022

However, different dissolution profiles of AP products may lead to different bioavailability of
diterpenoids and further...
- 2024

The interaction of HBX with HBXIP, and phytocompounds' interaction with HBx was analyzed
through molecular docking and d...
- 2025

In this context, the purpose of the present review is to compile and compare literature data on
the bioavailability of d...
- 2022

Research, put in context. Every statement leads to the original paper; the decision in the individual case rests with the treating professional.
ih-research.com/en/knowledge/andrographis-paniculata/ - Last updated 2026-10-15

ih-research.com/en/knowledge/andrographis-paniculata/

Page 9 of 9


https://doi.org/10.3390/molecules27144479
https://doi.org/10.3390/molecules27144479
https://doi.org/10.3389/fphar.2022.773282
https://doi.org/10.3389/fphar.2022.773282
https://doi.org/10.3389/fphar.2022.773282
https://doi.org/10.1016/j.phyplu.2022.100398
https://doi.org/10.1016/j.phyplu.2022.100398
https://doi.org/10.4103/1735-5362.389947
https://doi.org/10.4103/1735-5362.389947
https://doi.org/10.3389/fphar.2025.1598255
https://doi.org/10.3389/fphar.2025.1598255
https://doi.org/10.3389/fphar.2026.1781740
https://doi.org/10.3389/fphar.2026.1781740
https://doi.org/10.1002/ptr.7324
https://doi.org/10.1002/ptr.7324
https://doi.org/10.3390/life11040348
https://doi.org/10.3390/life11040348
https://doi.org/10.1016/j.phrs.2022.106198
https://doi.org/10.1016/j.phrs.2022.106198
https://doi.org/10.3390/plants12101969
https://doi.org/10.3389/fimmu.2021.648250
https://doi.org/10.3389/fimmu.2021.648250
https://doi.org/10.1016/j.phymed.2023.154939
https://doi.org/10.1038/s41598-023-28612-1
https://doi.org/10.1038/s41598-023-28612-1
https://doi.org/10.1016/j.sjbs.2021.10.060
https://doi.org/10.1016/j.sjbs.2021.10.060
https://doi.org/10.1016/j.sjbs.2021.10.060
https://doi.org/10.3389/fphar.2023.1230401
https://doi.org/10.3389/fphar.2023.1230401
https://doi.org/10.3389/fphar.2023.1230401
https://doi.org/10.3389/fphar.2021.680589
https://doi.org/10.3389/fphar.2021.680589
https://doi.org/10.1016/j.phymed.2025.157470
https://doi.org/10.1016/j.phymed.2025.157470
https://doi.org/10.1038/s41598-022-23189-7
https://doi.org/10.1038/s41598-022-23189-7
https://doi.org/10.3389/fmed.2022.947373
https://doi.org/10.3389/fmed.2022.947373
https://doi.org/10.3390/nu15153428
https://doi.org/10.3390/nu15153428
https://doi.org/10.1007/s00280-023-04626-4
https://doi.org/10.1016/j.phymed.2022.154183
https://doi.org/10.1016/j.phymed.2022.154183
https://doi.org/10.1016/j.phymed.2024.155860
https://doi.org/10.1016/j.phymed.2024.155860
https://doi.org/10.1038/s41598-023-39382-1
https://doi.org/10.1038/s41598-023-39382-1
https://doi.org/10.1002/biof.70063
https://doi.org/10.1002/biof.70063
https://doi.org/10.1016/j.cbi.2025.111778
https://doi.org/10.1016/j.cbi.2025.111778
https://doi.org/10.3164/jcbn.24-203
https://doi.org/10.3164/jcbn.24-203
https://doi.org/10.1080/10837450.2022.2063891
https://doi.org/10.1080/10837450.2022.2063891
https://doi.org/10.3390/antiox14010118
https://doi.org/10.3390/antiox14010118
https://doi.org/10.1016/j.phymed.2022.154601
https://doi.org/10.1016/j.phymed.2022.154601
https://doi.org/10.1007/s13346-022-01230-6
https://doi.org/10.1007/s13346-022-01230-6
https://doi.org/10.3390/membranes13020193
https://doi.org/10.3390/membranes13020193
https://doi.org/10.1080/13880209.2024.2444446
https://doi.org/10.1080/13880209.2024.2444446
https://doi.org/10.3892/or.2026.9104
https://doi.org/10.3892/or.2026.9104
https://doi.org/10.1007/s12032-022-01878-7
https://doi.org/10.1007/s12032-022-01878-7
https://doi.org/10.1002/pca.3364
https://doi.org/10.1002/pca.3364
https://doi.org/10.1186/s12906-025-04807-z
https://doi.org/10.1186/s12906-025-04807-z
https://doi.org/10.1007/s13318-021-00736-7
https://doi.org/10.1007/s13318-021-00736-7

