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Abstract

Black bile (Sauda) as one of the four humors from Persian medicine has links with melancholic
temperament, gut issues, aging process, and also some cancer-related conditions. Some recent studies
have discovered similarities between the systemic implications of black bile and oxidative stress which
highlight how internal imbalances can mess with our body systems, leading to various dysfunctions. A
systematic review of traditional and modern references was conducted on the role of black bile in ancient
medicine and its comparison to modern oxidative stress. The authors analyzed articles from databases in-
cluding PubMed, Scopus, and Google Scholar and Traditional Persian Medicine (TPM) texts. According
to traditional medicine, restrictions of melancholic foods such as lentils and salty meats while intake of
warm, moist foods like soups and herbs (ex. basil and mint) could treat excess black bile. The traditional
approaches and new antioxidant diets stress the importance of individualized life and dietary interventions
to remove oxidative stress. It targets the herbal capacities to neutralize reactive oxygen species (ROS) and
the harmful impacts of chronic inflammation and mood disorders caused by an internal imbalance. The
analogy between oxidative stress and black bile suggests that the integration of ancient wisdom in medi-
cal practice and antioxidant therapy could lead to innovative solutions in the management of intractable
diseases such as cancer, irritable bowel syndrome, and other chronic diseases. Future investigations should
explore the potential of blending traditional humoral therapy and biomedical therapy in an effort to develop
more comprehensive regimens for multi-morbidity diseases.
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L. Introduction , o of four bodily "humors" called blood, black
. Ancient Greek and Persian medicine bile, yellow bile, and phlegm. Each humor is
relied on the theory of the four humors, first  jyributed to certain qualities, temperaments,

described by Hippocrates. Under this frame-  ,nq physical characteristics. Black bile, or
work, the health of the body turns on a balance Sauda in Persian, is related to cold and dry at-
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tion of black bile is thought to upset the body's
homeostatic juggle, resulting in things like de-
pression, digestive ruckus, or cancers (1). The
effects it has on the mind and body indicate
that too much black bile could upset the meta-
bolic workings (2, 3).

With the advent of modern biomedical
science, the rise of empirical science (18 and
19th centuries) eventually brought about the
decline of humoral theory. Western medicine
has gradually shifted from traditional theories
through a move toward anatomy-oriented and
cellular pathological concepts (4, 5). In bio-
medicine, oxidative stress is identified to be
the imbalance of the reactive oxygen species
(ROS) production and the ability of organisms
to counteract the detrimental effects of ROS
through neutralization by antioxidants. ROS
are the byproducts of cell metabolism. Yet
they build up too much and cause damage and
inflammation within cells, and they also are
responsible, in part, for chronic disorders, in-
cluding depression, gastrointestinal disorders,
and various forms of cardiovascular disease
(6, 7).

ROS are important for the maintenance
of tissue homeostasis. They govern signal-
ing and differentiation processes but may also
cause cellular injury and death (8). This bio-
logical model is increasingly being recognized
as pertinent to the development of chronic dis-
eases. The damages caused by ROSs on DNA,
proteins, and other cellular components, in-
cluding lipids, activate the inflammatory path-
ways that lead to the progression of several ail-
ments, e.g., neuro-inflammation in depression
and inflammation of the gut in gastrointestinal
disorders (7, 9). Additionally, tumor cells are
enriched with ROS. It is known that some of
the ROS-related genes can interact with DNA
repair genes, keep ROS in balance, and pro-
mote cancer cell proliferation (10, 11).

In contemporary cancer research, oxi-
dative stress---an imbalance between ROS for-
mation and antioxidant defenses---is known to
be an important mechanism involving the ini-
tiation, progression, and metastasis of tumors.
ROS can lead to DNA damage and subsequent
mutations, (as well as Delet) and also activate
inflammatory-mediated signaling pathways,
both of which are implicated in carcinogen-
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esis. Rationally, ROS triggers pathways, in-
cluding PI3K/Akt/mTOR and MAPK, which
are important in tumor growth and angiogen-
esis (10, 12).

These emerging insights into the sys-
temic role of oxidative stress provide a com-
pelling modern parallel to the ancient concept
of black bile. Both frameworks conceptualize
a pervasive, systemic imbalance that acts as
a pathophysiological cornerstone for chronic
disease. In both models, this imbalance origi-
nates from internal processes—described in
ancient terms as the "combustion" of other
humors and in modern terms as the metabolic
production of ROS. When these entities accu-
mulate beyond the body's capacity to manage
them, they are understood to disrupt the func-
tion of multiple organ systems. This disrup-
tion manifests clinically in strikingly similar
patterns, including mood disorders like de-
pression and melancholia, gastrointestinal ail-
ments, and a predisposition to conditions like
cancer. Consequently, the therapeutic strate-
gies in both systems converge remarkably.
The ancient prescription of "warm and moist"
foods and herbs to counteract the "cold and
dry" nature of black bile finds its modern cor-
relate in dietary regimens rich in antioxidants
and anti-inflammatory compounds, which are
designed to neutralize ROS and mitigate in-
flammation. This parallel suggests that these
historically distinct medical paradigms are
identifying a similar core phenomenon of sys-
temic dysregulation and addressing it through
conceptually analogous, system-balancing in-
terventions (13, 14).

Black bile has been largely discarded
by modern medicine. Yet within the construct
of oxidative stress, black bile holds incredible
potential insights. In both systems, the impor-
tance of balancing internal factors to moderate
them with external ones through dietary and
lifestyle interventions is emphasized, whether
through balancing the four humors or mitigat-
ing oxidative damage. This review discusses
and provides detailed links that traditional
medicine wisdom may have something to offer
in order to be integrated into the latest medical
sciences. It can also help with certain chronic
disorders and syndromes, for which the exact
cause is not known so far.
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2. Methods
2.1. Search strategy

The investigation was done based on
databases of Scopus, PubMed, and Google
Scholar, to find peer-reviewed articles that
popped up between 2000 and 2024. We
used the search terms including "black bile,"
"melancholia," "humoral theory," "oxidative
stress,”" or "ROS," and "chronic disease." Out
of the first thousand articles that were found,
135 were selected for a full read, all based on
how relevant they were to the historical sig-
nificance of black bile and the modern impli-
cations of oxidative stress in medicine. After
some more digging, we ended up with 14 ar-
ticles that made the cut for our final analysis.

In this review, we take a closer look at
how black bile connects with oxidative stress
in today's biomedical science. We're especial-
ly interested in how both of these ideas impact
chronic diseases. Plus, we'll explore how di-
etary choices and lifestyle tweaks from both
traditional and modern perspectives tackle
these internal issues.

2.2. Inclusion criteria

1. We wanted articles that talked about
black bile in those traditional medical texts.
2. Studies that linked black bile to con-

temporary medical issues like depression, oxi-
dative stress, and chronic inflammation were a
must.

3. Research focusing on dietary and life-
style changes aimed at balancing those hu-
moral imbalances and cutting down oxidative
stress also made the list.

2.3. Exclusion criteria

If an article just ranged on about oth-
er humors without mentioning black bile, it
wouldn't be selected.
2. We also skipped studies that didn't
directly relate to modern health practices or
medical conditions.
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3. Results
3.1. Black bile in ancient medicine

Black bile was one of four essential
humors in ancient Greek and Persian medicine
that was thought to influence mental as well
as physical health. Excess black bile was said
to be dry and cold and was related to melan-
cholia, a state of depression or sadness, and
digestive disorders (2, 15). It was thought that
chronic illnesses such as insomnia, anxiety,
digestive disorders, sluggishness of the body,
and even cancer might develop due to the im-
balance of black bile. Excess black bile was
also thought to dull the mind and mental acu-
ity with depression-like symptoms as we now
know them. Avicenna specifically emphasized
the relationship of black bile with mental fit-
ness and wrote that when it accumulates in the
brain, it generates melancholia and drowsiness
(15, 16).

The treatment of excessive black bile
was primarily dietary adjustments and herbs.
Lemon balm (Melissa officinalis) and lavender
(Lavandula angustifolia) were of considerable
worth in ancient Persian medicine due to their
ability to induce mental acuity (17, 18). These
herbs were believed to remove "brain Sauda"
(black bile of the brain) and worked as tonics to
restore mental function and treat melancholia
(2, 3). Adiantum capillus-veneris and Fumaria
officinalis were also used to remove black bile
from the body with benefits for the respiratory
and gastrointestinal systems (2, 19, 20). Foods
were also categorized based on their effect
on the humors, with some foods being mel-
ancholic and hence subject to restriction due
to their ability to induce production of black
bile. Certain foods like lentils (Lens culinaris),
camel meat (Camelus dromedarius), and buf-
falo meat (Bubalus bubalis) were specifically
prohibited for intake by physicians due to their
ability to induce melancholia and gastrointes-
tinal ailments (20-22). Spicy foods and fatty
foods, as well as processed foods like potato
chips and biscuits, were also melancholic and
were restricted in the diet of black bile imbal-

311




Majid Nimrouzi et al.

anced persons. In other words, certain foods in
traditional medicine were recognized to have
melancholic activity. Lentils were regarded as
being cold and dry and hence prone to cause
melancholia. In the same way, camel meat and
buffalo meat were also regarded as being of
cold and dry nature and hence prone to cause
melancholia. Salty cheese and fast foods were
believed to cause an excess of black bile and,
hence, melancholic disturbances (23). Warm
foods and moist foods were also popular be-
cause they were believed to melt and counter-
act the effect of black bile. Herbs like saffron
(Crocus sativus), rose petals, lemon balm,
lavender, and basil were thought to purify the
mind and bring about mental clearness (2, 3).
Warm baths and massage therapy were also
commonly prescribed as lifestyle routines
to encourage circulation and prevent black
bile from getting stuck in the body (22, 24).
Cupping was also proposed at times to treat
humoral imbalances in the tradition of Per-
sian medicine. That being said, cupping was
not appropriate for evacuating black bile be-
cause it 1s thick in consistency and difficult
to expel through this method (3, 24). Instead,
treatments for excessive black bile typically
involved the consumption of natural foods,
particularly warm moist foods that opposed
the dry and cold nature of black bile. Foods
like soups and stews and herbs like mint, basil,
and rosewater were prescribed to lower black
bile levels and alleviate symptoms (20, 24).

3.2. Physical and herbal remedies. Tradition-
al knowledge and contemporary science
Herbal medicines also had an influen-
tial role to play in the management of black
bile in traditional medicine, and most of them
are even valued for their medicinal properties
in the present day. Basil, mint, rosewater, and
other such herbs were widely used to counter-
act the dryness and coldness of black bile. It is
important to clarify that the therapeutic action
of these plants in TPM is holistic and attrib-
uted to their "quality" (e.g., warm and moist),
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which aligns with a multi-target mechanism
of action. Modern science reveals that beyond
antioxidant activity, these plants contain a
complex mixture of bioactive compounds that
influence various receptors and pathways. For
instance, Melissa officinalis (Lemon Balm)
modulates GABAergic pathways, which is
crucial for its anxiolytic and mood-stabilizing
effects, consistent with its traditional use for
"brain Sauda" (25). Similarly, linalool in lav-
ender acts on NMDA receptors and voltage-
gated calcium channels, providing a mecha-
nistic basis for its neuroprotective and calming
properties beyond mere antioxidant capacity
(26). Therefore, the parallel is not that antioxi-
dants are the sole correlate of black bile rem-
edies, but that the multi-faceted, systemic ac-
tions of these traditional herbs, which include
antioxidant and anti-inflammatory effects,
effectively address the multi-system patholo-
gies associated with both black bile imbalance
and oxidative stress.) Modern science has also
established that such plants contain antioxi-
dants that counteract oxidative stress and in-
flammation and demonstrate their continued
applicability in the management of chronic
diseases (24, 27). Ancient Persian physicians
also advocated the use of physical treatments
like cupping, massage, and bathing to stimu-
late blood circulation and avoid the accumula-
tion of black bile within the body. It should
be noted, however, that cupping was not ef-
fective in evacuating thick humors like black
bile because it was not effective in evacuating
them from the body (3). Cupping was instead
effective for the management of excess blood
or phlegm, while dietary and herbal interven-
tions were the preferred method for the man-
agement of black bile imbalances (2, 28).

The growing consumption of natural
bioactive compounds, particularly phytochem-
icals, for disease prevention and management
has also been accountable for the popularity
of nutraceuticals and functional foods. Nutra-
ceuticals are particularly remarkable for their
natural presence in food and health-promoting
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activity with the primary function of health
maintenance and disease prevention (29).
There is also growing enthusiasm in contem-
porary integrative medicine for the combin-
ing of traditional herbal medicines with nov-
el antioxidant therapies for chronic disease
management associated with oxidative stress.
Turmeric, green tea, and ginger are some of
the plants that have been extensively explored
for their anti-inflammatory and antioxidant
activities and for their potential to offer new
avenues of therapy that bring together ancient
and modern medicine (30-32). This integrated
perspective emphasizes the timeless relevance
of ancient herbal knowledge that continues to
impact modern therapies for oxidative stress
and chronic inflammation.

3.3. Oxidative stress in modern medicine

Oxidative stress in modern medi-
cal science is an imbalance in the generation
of ROS associated with the etiology of most
chronic diseases such as neurodegenerative
disease, mood disorders, and cardiovascular
disease (6, 7). ROS (including lipid peroxides,
superoxide (i.e., O2- *), hydrogen peroxide
(1.e., HyO,), and peroxyl radicals (i.e., ROO¢)
are electron-transfer molecules of reactive
oxygen. Lipid peroxides are lipid peroxidation
products and ultimately cause ferroptosis (the
iron-dependent cell demise). Superoxide can
react with nitric oxide to yield peroxynitrite
(that is ONOO-) in the mitochondrial electron
transport chain. Hydrogen peroxide, which is
the product of superoxide, has a role in pro-
tein oxidation but can cause oxidative stress
when it is present in high quantities. The most
reactive ROS are peroxyl radicals which are
produced from H,O, through specific reaction
(8).

Chronic inflammatory diseases includ-
ing atherosclerosis, rheumatoid arthritis, in-
flammatory bowel disease (IBD), Alzheimer's
disease, and Parkinson's disease are strongly
associated with, and exacerbated by, oxida-
tive stress (9, 32). It has been proven to be one
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of the root causes of mental diseases includ-
ing anxiety and depression. Elevated ROS
have been shown to influence the function of
mood-controlling neurotransmitters including
serotonin and dopamine. Neuroinflammation
due to oxidative stress has been implicated in
depression and consequently oxidative stress
with mental disease (33, 34). Oxidative stress
is a confirmed contributor to the pathogenesis
of chronic inflammatory disorders. ROS cause
cellular damage and also start inflammatory
pathways accountable for the etiology of dia-
betes, atherosclerosis, and neurodegenerative
disorders (6, 32).

Diets are also a major part of traditional
and modern medical therapy for black bile and
oxidative stress. In traditional Persian medi-
cine, lentils, buffalo meat, and camel meat as
well as processed foods such as pizza cheese,
mayonnaise, and salty cheese were all classi-
fied as melancholic since they were thought
to induce the accumulation of black bile (20,
21). Similarly, modern medical research also
warns against using processed foods and high-
fat content food since they have been shown to
rise chronic inflammation and oxidative stress
(Figure 1) (30, 31).

3.4. Modern dietary recommendations for re-
ducing oxidative stress

* Fruits and Vegetables: Modern nutri-
tional science recommends the consumption
of antioxidant foods such as blueberries, green
tea, and spinach. They contain polyphenols
and flavonoids with antioxidant activity that
neutralizes ROS and inhibits inflammation
(27, 35). The antioxidant activity of flavo-
noids occurs through metal ion chelation and
radical scavenging. It depends on the active
functional group and hydroxyl groups of the
phytochemicals. They inhibit the production
of ROS and shield lipids against oxidative
stress. Phytochemical action in cancer growth
1s multifaceted, as it can scavenge ROS and
induce oxidative stress to hinder the growth of
cancer cells based on cell class and concentra-
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Figure 1. Comparative effects of excess black bile and reactive oxygen species (ROS) overpro-

duction.

tion (29).

* Herbal Medicines: Classic herbs
which have been employed for the manage-
ment of black bile (such as basil and mint),
contain bioactive compounds such as euge-
nol and linalool, which are considerable anti-
inflammatory and antioxidant agents. These
herbs are now well-recognized for balancing
oxidative stress (3, 24).

* Processed Food Restriction: Ancient
physicians cautioned against the consumption
of melancholic foods, and similarly, modern
dietary advice also aims at reducing the intake
of high fat/ salt processed foods since they
cause oxidative stress and inflammation (32,
36).

4. Discussion

Integrative medicine, a branch of
medicine combining traditional wisdom with
modern knowledge, offers favorable strategies
for treatment of chronic complications. Func-
tional foods in Persian medicine were classi-
fied based on the four qualities related to the
humors. Thus, specific diets were advised to
balance the body humors. Cold and dry foods
(such as lentils and salty cheeses), being mel-
ancholic foods, were avoided in patients with
an excess of black bile. On the other hand,
warm and humid foods such as soups were
proposed to counteract black bile's cold and
dry nature (2, 20). Modern medicine proposes
limiting oxidative stress by elevating antioxi-
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dant foods such as fruits and vegetables rich
in polyphenol and flavonoids, which neutral-
izes ROS and protects cells from damage (27,
35). Modern dietary advice to avoid processed
foods, fatty foods, and sweets (that cause in-
flammation and oxidative stress) resonates
with ancient advice to avoid melancholic
foods (that cause an increase in black bile) (30,
31). Ancient physicians also employed herbal
medicines such as basil, mint, and rosewater
to restrict the power of black bile. These plants
and their phytochemicals possess antioxidant
and anti-inflammatory activities and are still
employed in restricting oxidative stress (3, 24,
37, 38).

During ancient Persian medicine, di-
etary modifications and warm sitz baths along
with herbal medicines were suggested to re-
duce black bile and treat melancholic disor-
ders in an effective manner. Some herbs were
also suggested for eliminating black bile. For
instance, Lemon Balm removes brain Sauda,
ensures clearness of the mind and relaxation,
and neutralizes black bile in the brain. Laven-
der is a brain tonic and removes melancholia
and black bile in the brain. Adiantum (Maid-
enhair Fern) traditionally removes black bile
and ensures respiratory and digestive health.
Fumitory removes black bile and regulates
production of the bile and ensures diges-
tive health. Saffron removes cold-dry humor,
cleanses the mind, and removes symptoms of
black bile in the brain. Basil ensures balance
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in the humors and removes black bile and aids
in digestion and clearness of the mind. Dam-
ask rose petals remove black bile and ensure
emotional balance and clearness of the mind.
Today, the interventions are replicated in cur-
rent medical suggestions where antioxidant
diets rich in antioxidants, anti-inflammatory
foods, and life style changes (e.g., stress man-
agement practices) are used to reduce oxida-
tive stress and inflammation (31, 32). For in-
stance, a recent study examined the potential
of the natural flavonoid luteolin in improv-
ing irritable bowel syndrome in a rat model.
Findings indicate it significantly reduces ROS
levels and alleviates excessive colonic motil-
ity in a water avoidance stress model. In ad-
dition, the upregulation of heme oxygenase-1
and nuclear factor erythroid 2-related factor 2
by luteolin facilitates the translocation of Nrf2
into the nucleus and significantly attenuates
hydrogen peroxide (H20:2)-induced oxidative
damage in intestinal epithelial cells (39).

The analogy between ancient hu-
moral theory and oxidative stress in modern
biomedical science helps us understand how
each system thinks of the development and
management of chronic disease. Despite the
fact that humoral medical theories have been
largely displaced by modern science, the anal-
ogy between black bile and oxidative stress
is striking. Both are conceived as underlying
imbalances that, if left unadjusted, lead to sys-
temic dysfunction, most prominently in the
mind and gut (22, 32). Excess black bile in an-
cient times produced melancholia in the sense
of sadness, drowsiness, and digestive issues.
Similarly, modern studies have established
oxidative stress as an important contributor
to the onset of depression and anxiety disor-
ders, diseases with striking similarities to mel-
ancholia in humoral theory. In each system,
disorders of mood are thought of as brought
on by an internal imbalance --- black bile in
ancient times and oxidative stress in modern
contexts (32, 34). Furthermore, black bile and
oxidative stress are also linked to chronic in-
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flammation. In other words, black bile in an-
cient times was believed to disrupt the internal
balance by accumulating in different organs of
the body and causing respective health issues.
In modern science, oxidative stress is a cata-
lyst of a sort for inflammation, exacerbating
chronic diseases such as cardiovascular dis-
ease, diabetes, and neurodegenerative disease
(32, 40). Despite the differences in medical
philosophy, each system recognizes the fact
that the imbalances have to be addressed in or-
der to prevent disease progression.

4.1. Mental health: From melancholia to de-
pression

Melancholia in traditional medicine
is an excess of black bile leading to mental
health disorders such as anxiety, lethargy, and
sadness (2, 16). This idea fits with modern
conceptions in which oxidative stress and in-
flammation are set up as prime causes of mood
disorders (32, 34). It is notable that depression
increasingly is thought to be an illness caused
by neuroinflammation due to excessive ROS
levels. Oxidative stress could disrupt neu-
rotransmitter systems such as those involving
serotonin and dopamine and lead to depressive
symptoms and imbalance in mood. This fits
with the ancient concept that excessive black
bile in the brain could cause melancholia by
disrupting clear-headedness and emotional
balance (32, 33). Depression in modern times
could be treated by combining antioxidant
diets, exercise, and life changes to decrease
oxidative stress and improve overall mental
health. In ancient times, melancholia could
be treated by dietary changes similar to those
mentioned above, herbal remedies, and physi-
cal therapies such as massage and warm sitz
baths to bring balance to the mind and body
(2, 3).

4.2. Gastrointestinal health and chronic dis-
eases

Black bile and oxidative stress have
been involved in gut health in their respective
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medical traditions. In ancient humoral theory,
excessive black bile led to digestive issues
such as indigestion, bloating, and constipa-
tion. Lentils, salty cheeses, and fast foods were
avoided as they promoted black bile and warm
and humid foods were recommended to treat
gastrointestinal symptoms (21, 22). In TPM,
a person with black bile imbalance is predis-
posed to certain patterns of dysfunction, just
as in modern medicine, a person with genetic
and environmental risk factors is predisposed
to IBD. The key insight is that both systems
identify a similar cluster of symptoms and tar-
get them with similar dietary strategies (e.g.,
avoiding pro-inflammatory foods like lentils,
which are also high-FODMAP, and embracing
soothing, antioxidant-rich broths and herbs).
In modern medicine, oxidative stress has been
involved in the etiology of gastrointestinal dis-
orders such as IBD, IBS, and gastritis. ROS
kills the mucosal layer of the gut and results in
impaired digestion and chronic inflammation
(9, 40). Modern therapy typically prescribes
anti-inflammatory diets and antioxidant sup-
plements to treat oxidative stress and recover
the gut. This conceptually parallels ancient
Persian dietary therapy in trying to balance
black bile by eating gut-friendly foods such as
broths and herbal infusions, which quietened
the gut and relieved symptoms of indigestion
(2, 3). For instance, due to the success of the
low fermentable oligosaccharide, disaccha-
ride, monosaccharide, and polyol (also known
as FODMAP) diet in alleviating symptoms of
IBS, it is advisable to avoid lentils as they con-
tain a high FODMAP level and exacerbate gut
discomfort and inflammation (41).

4.3. Cancer: From traditional beliefs to mod-
ern therapies

By drawing this parallel, we can see
that TPM's approach to managing black bile
through diet and lifestyle interventions to bal-
ance humors may align with modern strate-
gies for reducing oxidative stress and cancer
risk. Antioxidant-rich foods and herbs, rec-
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ommended in TPM, serve a similar purpose
in neutralizing ROS, thereby preventing the
damage associated with cancer development
(42, 43). They are thought to be imbalances
leading to chronic diseases (44, 45). Polyphe-
nols modulate carcinogenesis, proliferation
and death of cells, inflammation, angiogen-
esis, and drug resistance by protecting against
DNA damage and modulating key pathways
such as MAPK and mTOR/AKT. Resveratrol
modulates the MAPK pathway and influences
proliferation and apoptosis of cells. Phyto-
chemicals modulate miRNAs, inhibit NF-xB
activation, inhibit the JAK/STAT pathway,
and induce apoptosis. Antioxidant phyto-
chemicals curcumin and resveratrol modulate
tumor stem cells and induce death and arrest
in the cell cycle. Lycopene is associated with
reduced tumor incidence and increased apop-
tosis in breast cancer. Polyphenols induce
death in cells by binding to proteins such as
Bcl-2 and disrupting the cytoskeleton, and co-
coa polyphenols induce pro-apoptotic proteins
such as caspase 3 (29). The traditional medi-
cine theory of black bile echoes the complex
biological and phytochemical interactions in
ROS and cancer pathways. The convergence
of Persian medicine with modern evidence-
based studies highlights the evolving nature
of medical knowledge and its enduring rel-
evance.

4.4. Implications for personalized medicine
The parallels between black bile and
oxidative stress suggest that modern personal-
ized medicine could benefit from integrating
traditional dietary practices with contempo-
rary scientific insights. Treatments in humoral
theory were individualized based on an indi-
vidual's temperament and humoral balance.
Similarly, personalized medicine today en-
tails individualized therapy based on an indi-
vidual's genetic, environmental, and life style
factors (31, 46). Incorporation of traditional
dietary recommendations such as avoiding
melancholic foods and consumption of herbal
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teas into modern therapy regimens can allow
health professionals to have more integrated
approaches to treat chronic diseases such as
depression, IBD, and chronic inflammation.
Further, it may de-mystify more integrated
therapy regimens to treat oxidative stress-re-
lated diseases.

5. Conclusion

Examination of ROS pathways may be
a holistic integrated strategy for humoral med-
icine and indeed for black bile. This concept
synthesizes ancient medical wisdom and mod-
ern psycho-neuro-endocrino-immunology and
suggests the interfacing nature of psychologi-
cal, neural, endocrine, and immune function.
For instance, recent findings suggest indirect
causation of cancer by chronic psychological
stress by weakening the immune system. In
ancient medicine, black bile has been associat-
ed with melancholia, depression, and tumors.
Therefore, investigating ROS pathways may
deepen the understanding of these ancient the-
ories and their applicability to modern medical
practices.

This review has demonstrated that
ancient humoral theories, particularly the
concept of black bile, still hold relevance in
modern medical contexts, particularly when
viewed through the lens of oxidative stress.
An excess of black bile may indicate an imbal-
ance in the body, attributed to the combustion
of humors in TPM. Also, ROS overproduction
is linked to harmful oxidative processes that
disturb various body functions. The parallels
between oxidative stress and black bile sug-
gest that combining ancient and contemporary
scientific practices could lead to new integra-
tive therapies that reveal the underlying causes
of disorders of the mind and of the gut and
chronic diseases such as cancer, an emerging
global health issue with rising morbidity and
mortality rates. Clinical trials in the future
should be directed towards investigating the
benefits of the integration of the two systems
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of conventional and traditional medicine in
oxidative conditions---regimens and lifestyles
as precursors to the prevention and manage-
ment of chronic diseases. Investigating the
molecular pathways influenced by traditional
practices could lead to a novel outlook on
managing conditions linked to oxidative stress
and inflammation (27, 47).
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