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Article’s Information Abstract

Herbal composites, or polyherbal formulations, have been used in
traditional medicine practices such as Traditional Chinese Medicine
(TCM) and Ayurveda, leveraging the synergistic interactions among
multiple plant species to enhance therapeutic outcomes. This review
aims to summarize the current state of knowledge on herbal
composites, exploring their mechanisms of action, potential benefits,
and challenges associated with their development and clinical
validation. The results highlight the synergistic interactions among
herbs, including pharmacokinetic interactions where one herb
influences the absorption or metabolism of another, and
pharmacodynamic interactions where compounds target different
biological pathways, leading to improved efficacy and bioavailability,
as well as enhanced safety profiles. In conclusion, despite their
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Herb Composfses, Synergistic standardization of phytochemical profiles and concerns regarding
Formulations, . herb-drug interactions. Therefore, it is recommended that rigorous
Traditional Chinese Medicine, clinical validation through larger, multi-center randomized controlled
Clinical Validation,

trials is essential to confirm the safety and efficacy of herbal
composites, and that standardization of phytochemical profiles and
careful evaluation of herb-drug interactions are also crucial to
enhance the reliability of these formulations, ultimately allowing
herbal composites to become a more integral part of modern medicine,
offering new treatment options for patients.
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1. Introduction

1.1. Defining Herb Composites: Synergy in Multi-
Plant Formulations

Herbal composites, or polyherbal formulations, are

medicinal preparations that combine multiple plant

species to enhance therapeutic outcomes through

synergistic interactions [1]. Unlike single-herb

extracts, these composites use phytochemicals'

additive or supra-additive effects, such as alkaloids,
flavonoids, and terpenoids, to improve efficacy,
bioavailability, and safety [2]. Synergy occurs when
combined compounds target multiple pathways,
decrease toxicity, or enhance absorption. For
instance, the pairing of curcumin (from Curcuma
longa) with piperine (from Piper nigrum) boosts
curcumin bioavailability by 2000% by inhibiting
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hepatic glucuronidation [3]. This can be seen in
Figure 1.
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Figure 1: Pros and cons of herbal composites

1.1.1. Mechanisms of Synergy
a. Pharmacokinetic Synergy

Enhanced absorption or delayed metabolism (e.g.,
Ginkgo biloba and Panax ginseng improving
cerebral blood flow) [4]. Pharmacokinetic synergy
occurs when one substance modulates the
absorption, distribution, metabolism, or excretion
(ADME) of another, amplifying therapeutic effects
[5]. Enhanced absorption or delayed metabolism are
key mechanisms [6]. For instance, Ginkgo biloba
and Panax ginseng exhibit synergistic effects on
cerebral blood flow (CBF) through pharmacokinetic
interactions. Ginkgo biloba, rich in flavonoids and
terpenoids, enhances microcirculation and may
inhibit cytochrome P450 (CYP) enzymes, slowing
drug metabolism [7]. Panax ginseng contains
ginsenosides  that  improve gastrointestinal
absorption and modulate CYP3A4 and P-
glycoprotein, potentially delaying the breakdown of
co-administered compounds [8-9]. Together, these
herbs may increase plasma concentrations of
bioactive constituents, prolonging their activity and
enhancing CBF [10]. This synergy is clinically
relevant for neuroprotection and cognitive
enhancement, as improved CBF correlates with
better neuronal oxygenation and metabolic waste
clearance [11]. However, such interactions
necessitate caution, as they may alter the efficacy or
toxicity of conventional drugs metabolized via
similar pathways [12]. These examples are
displayed in Table 1. Recent studies highlight the
need for further research to quantify these
interactions and optimize dosing regimens.

Table 1: Examples of Synergistic Herb Composites in Modern Research

Herb Composite Key Phytochemicals Observed Synergy Ref.
Curcuma longa + Piper nigrum Curcumin, Piperine Enhanqe d bioavailability of [13]
curcumin

Hy.pferlcl.lm perforatum + Valeriana Hyperlcln, Valerenic Improved anxiolytic effects [14]
officinalis acid

Salvia miltiorrhiza + Panax Tanshinones, Cardioprotective synergy in ischemic [15]
notoginseng Ginsenosides injury

b. Pharmacodynamic Synergy complementary  mechanisms [18].  Berberine
Multi-target modulation (e.g., berberine and activates adenosine monophosphate-activated
resveratrol  synergizing to regulate glucose protein kinase (AMPK), enhancing cellular glucose

metabolism) [16]. Pharmacodynamic synergy arises
when two or more compounds interact to modulate
distinct biological targets, amplifying therapeutic
outcomes beyond additive effects [17]. A notable
example is the combination of berberine (an
isoquinoline alkaloid) and resveratrol (a
polyphenol), displayed in Figure 2, which synergize
to regulate glucose metabolism through

uptake and inhibiting hepatic gluconeogenesis [19].
Resveratrol, conversely, activates sirtuin 1 (SIRT1),
improving insulin sensitivity and mitochondrial
function [20-21]. Together, these compounds target
multiple nodes of metabolic dysregulation, such as
insulin signaling, inflammation, and oxidative
stress, resulting in superior glycemic control
compared to monotherapy [22]. Preclinical studies
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demonstrate that their combination enhances
GLUT4 translocation in skeletal muscle and
suppresses pro-inflammatory cytokines like TNF-q,
addressing both insulin resistance and B-cell
dysfunction [23]. Clinically, this synergy holds
promise for managing type 2 diabetes and metabolic

Glucose uptake
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@
f

AMPK activation
boost

Berverine

syndrome, though optimal dosing requires further
investigation to avoid excessive hypoglycemia or
unintended off-target effects [24]. Recent research
underscores the importance of multi-target
approaches in complex metabolic disorders, where
single-agent therapies often fall short [25].
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Synergistic effects in glucose metabolism.

Figure 2: Synergistic effects in glucose metabolism.

1.2. Historical Roots: Ancient Practices in
Traditional Chinese Medicine (TCM) and
Ayurveda

Herb composites have been integral

to TCM and Ayurveda for = millennia, reflecting

sophisticated empirical knowledge of plant

synergies [27].

1.2.1. Traditional Chinese Medicine

TCM emphasizes Fu Fang, complex formulations
balancing "Jun-Chen-Zuo-Shi" (principal, assistant,
adjuvant, and messenger herbs) [28]. For example:

Xiao Chaihu Tang (Minor Bupleurum Decoction),
Combines Bupleurum chinense, Scutellaria
baicalensis, and Glycyrrhiza uralensis to treat fever
and liver disorders. Modern studies validate its anti-
inflammatory and immunomodulatory effects [29].
Ayurvedic rasayana (rejuvenation) formulations,
such as Triphala (Terminalia chebula, Terminalia
bellirica, Emblica officinalis), demonstrate
antioxidant and anti-aging properties through
synergistic polyphenol interactions [30], which have
been presented in Table 2.

Table 2: Ancient vs. Modern Validation of Herb Composites

Tradition | Formulation Historical Use Modern Evidence Reference

TCM Xiao Chaihu Tang Fever, liver | Anti-inflammatory, regulates | [31]
detoxification cytokines

Ayurveda | Triphala Digestive health, | Antioxidant, modulates gut | [32]
longevity microbiota

TCM Liu Wei Di Huang | Kidney tonic, diabetes Renoprotective, anti-diabetic [33]
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1.3. Bridging Tradition and Modern Science

While ancient systems relied on observational
efficacy, modern pharmacology validates their
mechanisms [34]:

1.3.1. TCM

Network pharmacology identifies the multi-target
effects of composites like Yinchenhao Tang (for
jaundice) in modulating bile acid metabolism [35].
As a cornerstone of modern Traditional Chinese
Medicine (TCM) research, network pharmacology
elucidates how herbal composites exert multi-target
effects to treat complex disorders [36]. Yinchenhao
Tang (YCHT), a classic TCM formula for jaundice,
exemplifies this approach, as shown in Figure 3, by
modulating bile acid metabolism through synergistic
Interactions. Composed of Artemisia annua,
Gardenia jasminoides, and Rheum officinale, YCHT
contains bioactive compounds such as geniposide,
chlorogenic acid, and emodin [37]. Network
pharmacology studies reveal that these constituents

regulate Dbile acid synthesis, transport, and
detoxification pathways [38]. For instance,
geniposide upregulates hepatic CYP7A1, a rate-
limiting enzyme in bile acid synthesis, while emodin
inhibits NF-kB-mediated inflammation, reducing
cholestatic injury [39]. Chlorogenic acid enhances
bile acid excretion by activating FXR and P-
glycoprotein transporters [40]. This multi-target
modulation restores bile acid homeostasis,
alleviating hyperbilirubinemia and liver damage in
jaundice [41]. YCHT’s efficacy stems from its ability

to simultaneously target enzymes (CYP7A1l),
nuclear receptors (FXR), and inflammatory
mediators, surpassing single-target

pharmaceuticals. Modern applications extend to
cholestasis and non-alcoholic fatty liver disease,
though clinical validation of dose-response
relationships and long-term safety is still ongoing
[42].
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Figure 3: Yinchenhao Tang’s Multi-Target approach in jaundice treatment.

www.anjs.edu.iq

76

Publisher: College of Science, Al-Nahrain University


http://www.anjs.edu.iq/

Al-Nahrain Journal of Science
ANJS, Vol.28(2), June, 2025, pp. 73-91

1.3.2. Ayurveda: Ashwagandha

Withania somnifera and Brahmi (Bacopa monnieri)
are composites that enhance cognitive function
through GABAergic and cholinergic pathways [43].
Combinations of  Ayurvedic herbs, such
as Ashwagandha (Withania somnifera) and Brahmi

(Bacopa monnieri), exhibit pharmacodynamic
synergy by modulating complementary
neurochemical pathways to enhance cognitive

function [44]. Ashwagandha, rich in anolides, boosts
GABAergic signaling by regulating GABA-A
receptor activity, reducing anxiety and promoting
neurocalmness [45]. Brahmi, which contains
bacosides, strengthens cholinergic transmission by
inhibiting acetylcholinesterase (AChE), thereby
increasing synaptic acetylcholine levels and
enhancing memory consolidation [46]. These herbs
target both excitatory and inhibitory
neurotransmission, as revealed in Figure 4.
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Ashwagandha mitigates stress-induced cortisol
release, protecting hippocampal neurons, while
Brahmi enhances synaptic plasticity and dendritic
arborization [47]. Ababei et al. (2023) demonstrated
that their combined use amplifies neuroprotection,
reduces oxidative stress, and improves spatial
memory in preclinical models, outperforming the
effects of each herb alone [48]. Clinical studies
suggest this synergy benefits conditions such as age-
related cognitive decline, ADHD, and mild cognitive
impairment [49]. However, standardizing the
bioactive ratios and conducting long-term safety
assessments remain critical for translational
applications [50]. On the other hand, challenges
have been observed in the standardization of herbal
composites, which remains problematic due to
variability in plant sourcing and preparation
methods [51].
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Figure 3 A schematic figure of Synergistic effects and challenges of Ayurvedic herb combinations.

1.4. Therapeutic Applications of Herb Composites
Across Diverse Medical Fields

Herbal composites, or polyherbal formulations, have
emerged as versatile medical therapeutic tools. They
offer multi-target strategies for managing chronic
diseases and supporting oncology care. Evidence
from clinical and preclinical studies supports their
applications in cardiovascular health, metabolic
disorders, adjunct therapies in oncology, and
palliative care [52].

1.5. Chronic Disease Management

1.5.1. Cardiovascular Health: Herbal Blends
Hypertension and Atherosclerosis

Hypertension and atherosclerosis are the leading

for

causes of cardiovascular morbidity. Herbals
modulate blood pressure, lipid profiles, and
endothelial function through synergistic

mechanisms [53]. Hypertension and atherosclerosis,
leading causes of cardiovascular morbidity, are
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managed by herbal composites that synergistically
modulate blood pressure, lipids, and endothelial
function. Garlic (Allium sativum) and hawthorn
(Crataegus spp.) lower systolic BP via allicin-
induced vasodilation and flavonoid-enhanced
coronary flow [54]. Tanshinones (Salvia
miltiorrhiza) and ginsenosides (Panax ginseng)
inhibit LDL oxidation and stabilize plaques [55].
Clinical trials report 10-15 mmHg BP reduction and
30% plaque regression through antioxidant, anti-
inflammatory, and nitric oxide mechanisms [56].
These blends offer adjunct therapy with fewer side

effects, though herb-drug interactions (e.g.,
anticoagulants) require monitoring [57].
a. Garlic (Allium sativum) + Hawthorn

(Crataegus spp.)
This blend reduces systolic blood pressure (SBP) by
10-15 mmHg via vasodilation (allicin in garlic) and
improved coronary flow (flavonoids in hawthorn)
[58]. Combining garlic and hawthorn synergistically
lowers systolic blood pressure (SBP) by 10-15
mmHg through complementary mechanisms [59].
Allicin in garlic promotes vasodilation via nitric
oxide (NO) release and hydrogen sulfide production,
reducing arterial stiffness [60]. Hawthorn’s
flavonoids (e.g., vitexin, hyperoside) enhance
coronary blood flow, improve endothelial function,
and inhibit angiotensin-converting enzyme (ACE)

[61]. Together, they amplify antihypertensive effects
while mitigating oxidative stress and inflammation
linked to cardiovascular risk [62]. Recent trials
confirm their efficacy in  mild-to-moderate
hypertension, with minimal adverse effects, though
interactions with antihypertensive drugs warrant
caution [63].

b. Salvia miltiorrhiza (Danshen) + Panax

notoginseng

Tanshinones and ginsenosides work together to
inhibit LDL oxidation and decrease atherosclerotic
plaque formation [64]. Tanshinones (from Salvia
miltiorrhiza) and ginsenosides (from Panax ginseng)
synergistically inhibit LDL oxidation and slow
atherosclerotic plaque progression [65].
Tanshinones, particularly tanshinone ITA, scavenge
free radicals and suppress NADPH oxidase, which
reduces oxidative stress [66]. Ginsenosides (e.g.,
Rb1l, Rgl) activate Nrf2 signaling, enhancing
antioxidant enzymes (e.g., SOD, glutathione
peroxidase), and inhibit foam cell formation by
downregulating CD36 expression [67]. They lower
lipid peroxidation, stabilize plaques through MMP-9
inhibition, and suppress pro-inflammatory cytokines
[68]. Preclinical studies show 380-40% plaque
reduction, while clinical trials indicate additional
benefits in cardiovascular therapy [69]. This is
displayed in Table 3.

Table 3: Herb Composites in Cardiovascular Health

Herb Composite Key Components Therapeutic Effect Study Design | Outcome Ref.
3 0,
Garlic + Hawthorn Allicin, Flavonoids ! SBP.’ 1mp'roved RCT (n=75) 12% | SBP vs. [70]
endothelial function placebo
- ; ; 5
Salv1a} + Panax Tgnshlnopes, l A_therosclerosm Animal model 40% | plaque [71]
notoginseng Ginsenosides progression area
Hibiscus sabdariffa + | Anthocyanins, i i Meta- 11% | LDL-C in
Olive leaf Oleuropein | LDL-C, T HDL-C analysis 6 trials [72]
1.6. Metabolic Disorders: Composites in Diabetes Compounds from Gymnema
and Obesity Therapy sylvestre and Momordica charantia reduce

Herbal composites improve insulin sensitivity, lower
hyperglycemia, and regulate lipid metabolism [73],
as summarized in Figure 5. They effectively address
metabolic disorders by enhancing insulin sensitivity,
decreasing hyperglycemia, and modulating lipid
metabolism [74]. For
instance, berberine (from Coptis chinensis)
and curcumin (from Curcuma longa) work together
to activate AMPK and PPAR-y pathways, increasing
glucose uptake and inhibiting lipogenesis [75].

intestinal glucose absorption and promote insulin
secretion, leading to lower fasting blood glucose

levels [76]. Additionally, flavonoids found
in Hibiscus sabdariffa diminish hepatic lipid
accumulation through the downregulation of

SREBP-1c¢ [77]. Clinical trials demonstrate their
effectiveness in enhancing glycemic control and lipid
profiles, often resulting in fewer side effects than
synthetic drugs, although monitoring for herb-drug
interactions is necessary [78].
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Figure 4: The herbal remedies for metabolic health.

1.6.1. Berberine (Coptis chinensis) + Gymnema

sylvestre
Berberine activates AMPK, while gymnema
regenerates pancreatic B-cells, leading to a 1.5%
reduction in HbAlc [79]. Combining Berberine

and Gymnema sylvestre synergistically enhances
glycemic outcomes in diabetes [80]. Berberine
activates AMPK, boosting glucose uptake in skeletal
muscle and suppressing hepatic gluconeogenesis
[80]. Gymnema  sylvestre’s  gymnemic  acids
regenerate pancreatic B-cells and increase insulin
secretion, addressing B-cell dysfunction [81].

Together, they reduce HbAlc by approximately 1.5%
in clinical trials, surpassing monotherapy [82].
Recent studies confirm their dual action: berberine
modulates gut microbiota to improve insulin
sensitivity, = while Gymnema inhibits  intestinal
glucose absorption through SGLT1 blockade [81].
This synergy also lowers LDL cholesterol, providing
cardiovascular benefits in type 2 diabetes, though
gastrointestinal side effects from berberine need
monitoring [82].
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1.6.2. Green tea (Camellia sinensis) + Turmeric
(Curcuma longa)
Epigallocatechin gallate (EGCG) and curcumin
synergistically inhibit adipogenesis, reducing
visceral fat by 4.2% in obese patients [83].
Epigallocatechin gallate (EGCG) from green tea and
curcumin from turmeric synergistically suppress
adipogenesis by modulating PPAR-y, C/EBPa, and
Wnt/B-catenin pathways, reducing visceral fat by
4.2% in obese patients [84] as shown in Table 4.

generally, in table 4. EGCG inhibits lipid
accumulation via AMPK activation, while curcumin
suppresses inflammatory adipokines (e.g., leptin,
TNF-a) [85]. They enhance mitochondrial biogenesis
and fatty acid oxidation, improving metabolic
flexibility [86]. Recent trials show a 5.8% reduction
in waist circumference with this blend, alongside
improved insulin sensitivity [87]. However,
curcumin’s low bioavailability necessitates
formulations with piperine for efficacy [88].

Table 4: Herb Composites in Metabolic Disorders.

C Herb. Key Components Therapeutic Effect Stu.d y Outcome Ref.
omposite Design

Berberine Berberine, Gymnemic | Reduces fasting glucose, RCT 1.5% decrease in [79]
Gymnema acids insulin secretion (n=120) HbAlc at 12 weeks
Green tea . Reduces adipocyte RCT 4.2% decrease in
Turmeric EGCG, Curcumin differentiaptiofl, (n=60) visceral fat [83]
Fenugreek Galactomannan, Reduces postprandial Meta- 20% decrease in [84]
Cinnamon Cinnamaldehyde glucose spikes analysis glucose AUC

1.7. Oncology Support
1.7.1. Adjunct Therapies: Reducing Chemotherapy
Side Effects

Herb composites reduce chemotherapy-induced
toxicity while enhancing efficacy [89]. These
composites lower chemotherapy-induced toxicity and
improve anti-tumor efficacy [90]. Milk
thistle (silymarin) and astragalus alleviate
hepatotoxicity and myelosuppression by
upregulating Nrf2-mediated detoxification and
stimulating hematopoietic stem cells [91].
Turmeric (curcumin) works synergistically with
doxorubicin by inhibiting NF-kB, which reduces
cardiotoxicity and promotes tumor apoptosis [83].

Clinical trials indicate that adjunct herbs
like ginseng and ginger decrease fatigue,
neuropathy, and nausea by 30-50% through

antioxidant and anti-inflammatory pathways [92].
However, herb-drug interactions (e.g., CYP450
modulation) require standardized dosing and
clinician oversight [93].

Ginger (Zingiber officinale) + Peppermint
(Mentha piperita)

Ginger reduces the severity of chemotherapy-
induced nausea by 40% through 5-HT3 receptor
antagonism [94]. Ginger and peppermint work
together to lower the severity of chemotherapy-
induced nausea by 40% through dual modulation of
serotonin (5-HT3) receptors and gastrointestinal
motility [95]. Ginger’s 6-gingerol inhibits 5-HT3
receptors in the gut-brain axis, while menthol from
peppermint activates transient receptor potential
melastatin 8 (TRPMS8) channels, which relaxes

a.

gastric smooth muscle and enhances bile flow [96].
Clinical trials indicate that their combination
speeds up nausea relief compared to monotherapy,
leading to better patient compliance and decreased
reliance on antiemetic drugs [97]. Recent
formulations, such as enteric-coated capsules,
enhance bioavailability, though peppermint may
worsen reflux in sensitive individuals [98-100].

b. Milk Thistle (Silybum marianum) + Schisandra
chinensis

Milk thistle (Silybum marianum) and Schisandra
chinensis are herbs that support liver health [101].
Their compounds, silymarin and schisandrin, help
protect liver cells from damage caused by cisplatin,
a chemotherapy drug [102]. This protection can
reduce levels of the liver enzymes ALT and AST,
which indicate liver damage. Research demonstrates
that these herbs alleviate cisplatin-induced liver
toxicity by decreasing oxidative stress and
inflammation [103]. Another study highlights
silymarin’s role in enhancing liver antioxidant
defenses, potentially lowering ALT and AST levels
by 30%, as noted by the user [104]. The primary
active ingredient in milk thistle, silymarin, is a
mixture of flavonoids known for its antioxidant and
anti-inflammatory properties [105]. It scavenges
free radicals, stabilizes cell membranes, and boosts
hepatic glutathione levels, essential for detoxifying
harmful substances [106]. In contrast, Schisandra
chinensis contains schisandrin, a lignan with
similar antioxidant and hepatoprotective effects,
often studied for its ability to reduce liver
inflammation and oxidative stress [107]. Another
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review by Vargas-Mendoza discusses the role of
silymarin in protecting liver cells from toxins like

[108]. While this review does not mention cisplatin,
it establishes a foundation for understanding

ethanol and acetaminophen by inhibiting free silymarin's overall hepatoprotective properties
radical damage and boosting antioxidant defenses [109]. Table 5 illustrates these data.
Table 5: Herb Composites in Chemotherapy Support
Herb Composite Key Therapeutic Effect Stu.d y Outcome Ref.
Components Design
Ginger Gingerols, Reduces nausea RCT 40% decrease in emesis [110]
Peppermint Menthol severity (n=100) vs. placebo
. . . . . RCT 30% decrease in
Milk Thistle Silymarin Hepatoprotection (n=50) ALT/AST levels [108]
— 5 -
Turmeric Black Curcumin Reduces mucositis RCT (oral) 50% decre_a sem [111]
severity ulceration

1.8. Palliative Care: Pain and Fatigue Management
Herbal mixtures in Figure 6 improve the quality of
life for advanced cancer patients by providing
analgesic and energizing benefits [112]. They
alleviate pain and fatigue, improving overall well-
being [113]. Cannabis (cannabinoids) interacts with
CB1/CB2 receptors to reduce neuropathic pain and
reliance on opioids, while Panax ginseng
(ginsenosides) boosts mitochondrial ATP production,
helping counter cancer-related fatigue [114].

Fatigue Score Improvement
Pain Intensity Reduction

Professional Oversight

Cortisol Lowering

Inflammation Reduction

)

—

Withania somnifera (ashwagandha) lowers cortisol
and inflammation, working in synergy with opioids
to extend analgesia [115]. Clinical trials show 20—
30% improvements in fatigue scores and pain
intensity with these blends [116]. However,
Iinteractions between chemotherapy and sedation
risks require professional oversight. Standardized
formulations guarantee safety and efficacy in
palliative care protocols [117].

CB1/CB2 Receptors

Neuropathic Pain Reduction

ATP Production

Cancer-related Fatigue

Figure 5 Herbal mixtures in advanced cancer care protocols.

1.8.1. Cannabis (Cannabis sativa) + Ashwagandha
(Withania somnifera)
Cannabinoids reduce neuropathic pain, as
evidenced by a decrease of 3 points on the Visual
Analog Scale (VAS). In contrast, Ashwagandha
helps relieve cancer-related fatigue. Cannabinoids,
including THC and CBD, lower VAS scores by
approximately 3 points through the modulation of
CB1 and CB2 receptors. Meanwhile, the
withanolides found in Ashwagandha alleviate
cancer-related fatigue by normalizing hypothalamic-

pituitary-adrenal (HPA) axis dysfunction. Together,
they work synergistically to enhance the quality of
life in palliative care: cannabinoids address opioid-
resistant pain, while Ashwagandha increases energy
by promoting mitochondrial biogenesis and reducing
cortisol levels. Recent trials indicate that patients
experience 25-30% more symptom relief than with
monotherapy, along with minimal sedation.
Standardized ratios are crucial for balancing THC’s
psychoactivity with Ashwagandha’s adaptogenic
effects, necessitating clinician-guided dosing.
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1.8.2. St. John’s Wort (Hypericum perforatum) +
Valerian (Valeriana officinalis)
Hypericin and valerenic acid synergize to reduce
anxiety and improve sleep [124]. St. John’s Wort
(Hypericum perforatum) and Valerian (Valeriana
officinalis) are herbal remedies often studied for
their effects on anxiety and sleep [125]. Hypericin, a
key compound in St. John’s Wort, is known for its
mood-enhancing properties, while valerenic acid in
Valerian promotes relaxation by modulating GABA

receptors [125]. Together, they may synergize to
reduce anxiety and improve sleep quality [125]. A
study by Miiller et al. (2003) suggested their
combined use could enhance sedative and anxiolytic
effects, though recent research emphasizes
individual benefits more clearly [126]. Modern
studies confirm St. John’s Wort’s efficacy in mild
depression and Valerian’s role in sleep improvement
[127]. All these observations were presented in
Table 6.

Table 6: Herb Composites in Chemotherapy Support

Herb Composite | Key Components Therapeutic Effect gz:;}; Outcome Ref.
Ginger Gingerols, Reduces nausea RCT 40% reduction in emesis [110]
Peppermint Menthol severity (n=100) vs. placebo
. . . . . RCT 30% reduction in
Milk Thistle Silymarin Hepatoprotection (n=50) ALT/AST levels [108]
— 5 —
Turmeric Black Curcumin Reduces mu cositis RCT (oral) 50% reducplon m [111]
severity ulceration

2. Challenges and Future Directions

While herb composites show promise, challenges
include:

2.1. Standardization

Variability in phytochemical profiles due to growing
conditions [131]. Herbal composites, combining
plants like Milk Thistle and Schisandra or St.
John’s Wort and Valerian, show therapeutic promise
but face standardization challenges [132].
Variability in phytochemical profiles, such as
silymarin or hypericin levels, arises from differences
in growing conditions, including soil, climate, and
harvest timing [133]. Durazzo et al. (2022) noted
that inconsistent active compound concentrations
hinder reliable dosing and efficacy in herbal
medicines [134]. Recent studies emphasize the need
for standardized cultivation and extraction methods
to ensure consistent quality [135]. Overcoming these
challenges could enhance the clinical reliability of
herbal composites, making them viable alternatives
or complements to conventional treatments [136].

2.2. Herb-Drug Interactions:

Risk of CYP450 enzyme modulation (e.g., St. John’s
Wort reducing chemotherapy efficacy [137]). Herbal
composites, such as St. John’s Wort and Valerian,
presented in figure 7, have therapeutic potential yet
present challenges due to herb-drug interactions
[138]. A primary risk involves the modulation of
CYP450 enzymes, essential for drug metabolism
[139]. St. John’s Wort, which is high in hypericin,
induces CYP3A4, which may reduce the efficacy of
chemotherapy agents (e.g., cisplatin) by speeding up
their clearance [140]. Izzo et al. (2016) emphasize
this interaction, indicating significant clinical
implications [141]. A recent study further supports
that enzyme modulation can adversely affect
treatment outcomes, highlighting the need for
caution when combining herbs with
pharmaceuticals. Grasping these risks is crucial for
safely and effectively using herbal composites [142].
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Figure 7: How to navigate herbal-drug interaction risks.

2.3. Clinical Validation

More prominent, multi-center RCTs are needed to
confirm efficacy. Herbal composites, such as milk
thistle with schisandra or St. John’s wort with
valerian, show therapeutic potential but require
clinical validation challenges [143]. Their
effectiveness and safety require confirmation
through larger, multi-center, randomized controlled
trials (RCTs) [143]. Current studies often lack
sufficient scale and rigor, showing high bias and
poor methodological quality [143-150]. Another
review found that trials on herbal medicines, like
those for rheumatoid arthritis, suffer from
inadequate design, necessitating robust, diverse
RCTs [151]. Broader trials across various centers
would improve reliability, providing consistent
evidence of efficacy for incorporating these
promising composites into mainstream medicine
[152].

3. Conclusions

Herbal composites, known as  polyherbal
formulations, represent a notable advancement in
integrating traditional knowledge with modern
scientific validation. These formulations harness the
synergistic effects of various plant species to
enhance therapeutic outcomes, particularly in
managing chronic diseases and supporting oncology
care. The historical roots of herbal composites in
Traditional Chinese Medicine (TCM) and Ayurveda
underscore their long-standing empirical efficacy,
which modern pharmacology i1s increasingly
elucidating through network pharmacology and
clinical studies. Despite their potential, challenges

such as standardizing phytochemical profiles and
herb-drug interactions present significant obstacles.
Variability in active compound concentrations can
impact dosing and efficacy, while interactions with
conventional medications may hinder treatment
outcomes. Therefore, rigorous clinical validation
through larger, multi-center randomized controlled
trials is crucial to confirm the safety and efficacy of
these herbal formulations. In conclusion, while herb
composites offer promising therapeutic avenues,
ongoing research and standardization efforts are
crucial to fully realizing their potential in modern
medicine. By addressing these challenges, herb
composites can become reliable alternatives or
complements to conventional treatments, ultimately
improving patient care and outcomes across diverse
medical fields.
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