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7.1 INTRODUCTION

Autoimmune diseases occupy an uneasy place in modern medicine. Clinicians recognize them quickly enough,
yet the underlying logic of these disorders remains stubbornly difficult to pin down. What ties them togetheris a
collapse in immune tolerance: the system that should discriminate between self and non-self begins to blur that
distinction. Once that boundary erodes, ordinary tissues are treated as if they were persistent infectious threats,
and the response that follows is both sustained and deeply injurious [1, 2].

The clinical picture that emerges from this misrecognition is rarely straightforward. Inflammation persists long
after it should have been resolved, and the tissues caught in the crossfire absorb the damage, sometimes slowly,
sometimes alarmingly fast. Joints stiffen, glands falter, nerves weaken, and organs lose function, not because of
an outside attack, but because the body refuses to call off its own. What complicates matters further is the
striking variability between patients[3]. Two patients may carry the same autoimmune diagnosis yet move
through the illness in strikingly different ways. What looks similar on paper can diverge sharply in lived
experience, leaving prognosis and day-to-day management closer to a process of interpretation than to a fixed
clinical algorithm [4].

This variability has gradually reshaped how investigators think about these conditions. Rather than treating
them as simple states of immune excess, many researchers now frame them as disturbances arising within a
larger biological network, one influenced by inherited susceptibility, environmental exposures, microbial signals,
and shifting metabolic pressures. Each of these elements alters the tone and direction of immune activity, and
each helps determine where the system begins to lose its sense of regulation [5].

Currently, over 80 distinct autoimmune disorders have been identified, ranging from the organ-specific (such
as Hashimoto’'s thyroiditis and type 1 diabetes mellitus) to the systemic (systemic lupus erythematosus,
rheumatoid arthritis, multiple sclerosis, etc.) [6, 71.The immune system. normally designed to maintain
surveillance and self-recognition, becomes misdirected, mounting persistent inflammatory responses against
host tissues. This failure of immunoregulation underlies more than eighty chronic conditions, ranging from
rheumatoid arthritis, multiple sclerosis, and systemic lupus erythematosus to thyroiditis and inflammatory bowel
disease [8].

These overlapping mechanisms open the door to cross-cutting therapeutic strategies that transcend disease
labels and aim to precisely modulate  the immune system. Unlike traditional broad-spectrum
immunosuppression, which often carries a cost in host defense and long-term physiclogic resilience, newer
therapeutic thinking has turned toward the idea of immune recalibration. Within this emerging framework,
phytotherapy has become an interesting and increasingly credible [9, 10].

For decades, autoimmune care has leaned heavily on non-specific suppressive agents: glucocorticoids, older
cytotoxic drugs, and, more recently, biclogics such as anti-TNF antibodies. These therapies can be remarkably
effective at controlling acute inflammation or slowing disease progression, yet their limitations are familiar to
every clinician who manages these conditions. The heightened risk of infection, metabolic complications, organ
toxicity, and the gradual loss of treatment responsiveness all complicate long-term management and frequently
leave patients in a cycle of escalating therapy [11, 12].

Phytotherapy. the clinically grounded use of bioactive compounds derived from plants, enters this
conversation from a different angle. Rather than imposing a global immunosuppressive effect, many
phytochemicals act on regulatory nodes that shape immune tone: oxidative stress pathways, cytokine circuits,
barrier integrity, neuroimmune signaling, and metabolic cues. This broader reach does not guarantee
superiority, but it does open the possibility of modulating immune function without dismantling the system’s
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capacity to defend and repair. Unlike synthetic drugs that target single molecular pathways, plant compounds,
particularly flavonoids, terpenoids, alkaloids, saponins, and polyphenols, are Treg pathways, generating patient-
specific inflammatory phenotypes [13, 141

While immunosuppressive and biologic therapies have transformed short-term outcomes, sustained remission
remains uncemmon [15, 16]. Many patients experience only partial treatment responses or suffer a relapse.
Chronic immunosuppression also causes serious cumulative side effects, including a higher risk of infections,
heart problems, metabolic issues, cancer, and organ damage [17, 18]. Current therapies have reached a
plateau, prompting a move toward approaches that re-educate the immune response rather than simply
inhibiting it. As a result, phytotherapy. which utilizes bioactive compounds from plants, is being explored as a
biclogically sound complement to conventional care [19, 20].

Unlike single-target pharmacologic agents, phytochemicals operate through polypharmacologic modulation,
influencing redox balance, cytokine crosstalk, transcriptional networks (NF-kB, STAT3, Nrf2), and neuro-
endocrine signaling simultaneously [21]. Their multi-target nature permits nuanced regulation of immune
circuits instead of blunt suppression, allowing restoration of homeostatic tolerance. A growing body of research
points in the same general direction: compounds such as curcumin, resveratrol, quercetin, and polysaccharides
from Astragalus can nudge



