CELLULAR PHYSIOLOGY CYTOKINES

CELLULAR PHYSIOLOGY CYTOKINES ARE FUNDAMENTAL SIGNALING MOLECULES THAT ORCHESTRATE A VAST ARRAY OF CELLULAR
PROCESSES, PLAYING INDISPENSABLE ROLES IN HEALTH AND DISEASE. THESE SOLUBLE PROTEINS ACT AS MESSENGERS,
FACILITATING COMMUNICATION BETWEEN CELLS AND REGULATING CRITICAL FUNCTIONS SUCH AS IMMUNE RESPONSES,
INFLAMMATION, CELL GROWTH, DIFFERENTIATION, AND APOPTOSIS. UNDERSTANDING THEIR INTRICATE MECHANISMS IS
PARAMOUNT TO UNRAVELING COMPLEX BIOLOGICAL PATHWAYS AND DEVELOPING TARGETED THERAPEUTIC INTERVENTIONS. THIS
COMPREHENSIVE EXPLORATION DELVES INTO THE MULTIFACETED WORLD OF CELLULAR PHYSIOLOGY CYTOKINES, EXAMINING THEIR
TYPES, MECHANISMS OF ACTION, AND THEIR PROFOUND IMPACT ON VARIOUS PHYSIOLOGICAL AND PATHOLOGICAL STATES.
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THe Diverse WoRLD oF CYTOKINES AND THEIR CLASSIFICATION

CYTOKINES REPRESENT A VAST AND DIVERSE SUPERFAMILY OF SIGNALING PROTEINS, EACH WITH SPECIFIC ROLES IN CELLULAR
PHYSIOLOGY. THEY ARE NOT A SINGLE ENTITY BUT RATHER A COMPLEX NETWORK OF MOLECULES THAT INTERACT IN INTRICATE
WAYS. THEIR CLASSIFICATION IS OFTEN BASED ON THEIR PRIMARY FUNCTION OR THEIR CELLULAR ORIGIN, THOUGH MANY
CYTOKINES EXHIBIT PLEIOTROPIC EFFECTS, MEANING THEY CAN ACT ON MULTIPLE CELL TYPES AND ELICIT DIFFERENT RESPONSES.

Key CyYTOKINE FAMILIES AND THEIR ROLES

SEVERAL MAJOR CYTOKINE FAMILIES ARE RECOGNIZED, EACH CHARACTERIZED BY DISTINCT STRUCTURAL FEATURES AND
FUNCTIONAL PROPERTIES. THE INTERLEUKINS (ILS) ARE A LARGE GROUP, NAMED FOR THEIR ABILITY TO MEDIATE COMMUNICATION
BETWEEN LEUKOCYTES, BUT THEY ALSO AFFECT NON-IMMUNE CELLS. TUMOR NECROSIS FACTOR (TNF) FAMILY MEMBERS ARE
POTENT REGULATORS OF INFLAMMATION AND CELL DEATH. THE CHEMOKINES, A SUBGROUP OF CYTOKINES, ARE PRIMARILY
INVOLVED IN DIRECTING CELL MIGRATION, PARTICULARLY LEUKOCYTES, TO SPECIFIC SITES WITHIN THE BODY. INTERFERONS
(IFNs) ARE CRUCIAL FOR ANTIVIRAL DEFENSE AND IMMUNE REGULATION. LASTLY, COLONY-STIMULATING FACTORS (CSFs)
STIMULATE THE PRODUCTION AND DIFFERENTIATION OF BLOOD CELLS IN THE BONE MARROW. T HE INTERPLAY BETWEEN THESE
FAMILIES IS A CORNERSTONE OF CELLULAR PHYSIOLOGY.

CLASSIFICATION BASED ON FUNCTION

BEYOND FAMILIAL GROUPINGS, CYTOKINES CAN ALSO BE CATEGORIZED BY THEIR FUNCTIONAL OUTCOMES. SOME ARE PRO-
INFLAMMATORY, PROMOTING INFLAMMATORY RESPONSES, WHILE OTHERS ARE ANTIZINFLAMMATORY , WORKING TO SUPPRESS
THEM. GROWTH FACTORS, A SUBSET OF CYTOKINES, STIMULATE CELL PROLIFERATION AND DIFFERENTIATION. CYTOKINES
INVOLVED IN HEMATOPOIESIS, LIKE COLONY-STIMULATING FACTORS, ARE VITAL FOR MAINTAINING BLOOD CELL POPULATIONS.
OTHERS PLAY CRITICAL ROLES IN CELL SURVIVAL OR INDUCE PROGRAMMED CELL DEATH (APOPTOSIS). THIS FUNCTIONAL
CLASSIFICATION HIGHLIGHTS THEIR DIVERSE IMPACT ON CELLULAR PHYSIOLOGY.

MecHANISMS OF CYTOKINE ACTION AT THE CELLULAR LEVEL

THE ABILITY OF CYTOKINES TO EXERT THEIR EFFECTS RELIES ON SOPHISTICATED MOLECULAR MECHANISMS THAT INVOLVE
RECEPTOR BINDING, SIGNAL TRANSDUCTION, AND GENE EXPRESSION MODULATION. UNDERSTANDING THESE PATHWAYS IS CRUCIAL
FOR APPRECIATING HOW CYTOKINES FINE-TUNE CELLULAR PHYSIOLOGY AND ORCHESTRATE COMPLEX BIOLOGICAL RESPONSES.



RecepTor BINDING AND SIGNAL TRANSDUCTION CASCADES

CYTOKINES EXERT THEIR EFFECTS BY BINDING TO SPECIFIC HIGH-AFFINITY RECEPTORS ON TARGET CELL SURFACES. THESE
RECEPTORS ARE DIVERSE, INCLUDING SINGLE-TRANSMEMBRANE RECEPTORS, CYTOKINE RECEPTOR SUPERFAMILY MEMBERS, AND
IMMUNOGLOBULIN SUPERFAMILY RECEPTORS. UPON LIGAND BINDING, RECEPTOR SUBUNITS DIMERIZE OR OLIGOMERIZE, INITIATING
INTRACELLULAR SIGNALING CASCADES. A COMMON PATHWAY INVOLVES THE ACTIVATION OF JANUS KINASES (JAKS) AND
SUBSEQUENT PHOSPHORYLATION OF SIGNAL TRANSDUCERS AND ACTIVATORS OF TRANSCRIPTION (STATS). THESE
ACTIVATED STATS THEN TRANSLOCATE TO THE NUCLEUS, WHERE THEY BIND TO SPECIFIC DNA SEQUENCES, ALTERING THE
TRANSCRIPTION OF TARGET GENES. OTHER CRUCIAL SIGNALING PATHWAYS INCLUDE THE NF-kB PATHWAY, MAPK PATHWAYS,
AND PI3K/AKT PATHWAYS, ALL OF WHICH CONTRIBUTE TO THE DIVERSE CELLULAR RESPONSES MEDIATED BY CY TOKINES.

DownNsTREAM EFFECTS: GENE EXPRESSION AND CELLULAR RESPONSES

THE ACTIVATION OF SIGNALING PATHWAYS BY CYTOKINE-RECEPTOR INTERACTIONS ULTIMATELY LEADS TO PROFOUND CHANGES
IN CELLULAR PHYSIOLOGY. THIS CAN INVOLVE THE RAPID INDUCTION OR REPRESSION OF SPECIFIC GENES, LEADING TO
ALTERATIONS IN PROTEIN SYNTHESIS. THESE CHANGES CAN MANIFEST AS:

o CHANGES IN CELL PROLIFERATION AND GROWTH

® [NDUCTION OF DIFFERENTIATION INTO SPECIALIZED CELL TYPES
¢ MODULATION OF CELLULAR METABOLISM

e ALTERATIONS IN CELL ADHESION AND MIGRATION

* INITIATION OF APOPTOSIS (PROGRAMMED CELL DEATH)

® PRODUCTION OF OTHER SIGNALING MOLECULES, INCLUDING MORE CYTOKINES

THE SPECIFICITY OF THE CYTOKINE RESPONSE IS DETERMINED BY THE PRESENCE AND TYPE OF RECEPTORS ON THE TARGET CELL, AS
WELL AS THE INTRACELLULAR SIGNALING MACHINERY AVAILABLE. THIS INTRICATE SYSTEM ALLOWS FOR PRECISE CONTROL OVER
CELLULAR BEHAVIOR IN RESPONSE TO VARIOUS PHYSIOLOGICAL CUES.

CYTOKINES IN IMMUNE SYSTEM FUNCTION AND REGULATION

THE IMMUNE SYSTEM IS PERHAPS THE MOST HEAVILY RELIANT ON CYTOKINES FOR ITS PROPER FUNCTIONING. T HESE SIGNALING
MOLECULES ARE ESSENTIAL FOR INITIATING, AMPLIFYING, AND RESOLVING IMMUNE RESPONSES, ACTING AS THE LINCHPINS OF
CELLULAR COMMUNICATION WITHIN THIS COMPLEX DEFENSE NET W ORK.

INNATE AND ADAPTIVE IMMUNITY ORCHESTRATION

CYTOKINES ARE CRITICAL AT EVERY STAGE OF IMMUNE RESPONSE. DURING INNATE IMMUNITY, CYTOKINES LIKE TNF-A AND IL-18
ARE RELEASED BY MACROPHAGES AND OTHER INNATE IMMUNE CELLS IN RESPONSE TO PATHOGENS, TRIGGERING INFLAMMATION AND
RECRUITING MORE IMMUNE CELLS TO THE SITE OF INFECTION. INTERFERONS PLAY A CRUCIAL ROLE IN ANTIVIRAL DEFENSE. FOR
ADAPTIVE IMMUNITY, CYTOKINES ARE ESSENTIAL FOR THE ACTIVATION, PROLIFERATION, AND DIFFERENTIATION OF T CELLS AND B
CELLS. FOR INSTANCE, IL-2 1S A KEY T CELL GROWTH FACTOR, WHILE IL-4 PROMOTES B CELL ACTIVATION AND ANTIBODY
PRODUCTION. THE BALANCE BETWEEN DIFFERENT CYTOKINE SUBSETS, SUCH AS T HELPER 1 (TH1) AND T HeLPer 2 (TH2)
RESPONSES, IS ALSO DICTATED BY SPECIFIC CYTOKINE PROFILES, INFLUENCING THE TYPE OF IMMUNE RESPONSE MOUNTED AGAINST
DIFFERENT PATHOGENS.



IMMUNE SURVEILLANCE AND HOMEOSTASIS

BEYOND ACTIVE DEFENSE, CYTOKINES ARE VITAL FOR MAINTAINING IMMUNE HOMEOSTASIS AND SURVEILLANCE. THEY HELP TO
REGULATE THE ONGOING STATE OF IMMUNE READINESS, ENSURING THAT THE IMMUNE SYSTEM CAN QUICKLY RESPOND TO THREATS
WHILE AVOIDING EXCESSIVE SELF-ATTACK. CYTOKINES ALSO PLAY A ROLE IN THE DEVELOPMENT AND EDUCATION OF IMMUNE
CELLS IN LYMPHOID ORGANS, ENSURING THEY ARE PROPERLY CALIBRATED TO DISTINGUISH BETWEEN SELF AND NON-SELF ANTIGENS.
THIS CONSTANT COMMUNICATION IS ESSENTIAL FOR PREVENTING AUTOIMMUNITY AND MAINTAINING A HEALTHY BALANCE WITHIN
THE IMMUNE SYSTEM.

CYTOKINES IN INFLAMMATION AND PATHOLOGICAL CONDITIONS

\W/HILE INFLAMMATION IS A VITAL PROTECTIVE RESPONSE, DYSREGULATED CYTOKINE SIGNALING CAN LEAD TO CHRONIC
INFLAMMATION AND A WIDE SPECTRUM OF PATHOLOGICAL CONDITIONS. UNDERSTANDING THE ROLE OF CYTOKINES IN THESE
PROCESSES IS KEY TO DEVELOPING EFFECTIVE TREATMENTS.

THe DouBLE-EDGED SWORD OF INFLAMMATION

ACUTE INFLAMMATION, ORCHESTRATED BY PRO-INFLAMMATORY CYTOKINES LIKE IL-6 AND TNF-A, IS A CRUCIAL DEFENSE
MECHANISM THAT HELPS TO CLEAR PATHOGENS AND INITIATE TISSUE REPAIR. HOWEVER, IF THIS PROCESS BECOMES CHRONIC,
THESE SAME CYTOKINES CAN CONTRIBUTE TO TISSUE DAMAGE, ORGAN DYSFUNCTION, AND THE DEVELOPMENT OF DISEASES SUCH
AS RHEUMATOID ARTHRITIS, INFLAMMATORY BOWEL DISEASE, AND PSORIASIS. CONVERSELY, ANTI-INFLAMMATORY CY TOKINES
LIKE IL-10 AND TGF-B ARE ESSENTIAL FOR RESOLVING INFLAMMATION AND PROMOTING TISSUE HEALING. AN IMBALANCE, SUCH
AS A DEFICIENCY IN ANTI-INFLAMMATORY CYTOKINES, CAN PROLONG INFLAMMATORY RESPONSES.

CyYTOKINES IN AUTOIMMUNE DISEASES AND CANCER

AUTOIMMUNE DISEASES ARISE WHEN THE IMMUNE SYSTEM MISTAKENLY ATTACKS THE BODY'S OWN TISSUES. CYTOKINES ARE
CENTRAL TO THIS ABERRANT RESPONSE. FOR EXAMPLE, IN RHEUMATOID ARTHRITIS, TNF-A AND IL-17 CONTRIBUTE TO JOINT
INFLAMMATION AND DESTRUCTION. IN SYSTEMIC LUPUS ERY THEMATOSUS, INTERFERONS AND B CELL-ACTIVATING FACTOR
(BAFF) PLAY SIGNIFICANT ROLES. IN CANCER, CYTOKINES HAVE A COMPLEX AND OFTEN DUAL ROLE. SOME CYTOKINES CAN
PROMOTE ANTI-TUMOR IMMUNITY, WHILE OTHERS, OF TEN PRODUCED BY THE TUMOR MICROENVIRONMENT, CAN SUPPRESS IMMUNE
RESPONSES, PROMOTE TUMOR GROWTH, ANGIOGENESIS, AND METASTASIS. UUNDERSTANDING THESE CYTOKINE NETWORKS IS
REVOLUTIONIZING CANCER IMMUNOTHERAPY.

THERAPEUTIC APPLICATIONS OF CYTOKINE MODULATION

THE PROFOUND IMPACT OF CYTOKINES ON HEALTH AND DISEASE HAS MADE THEM PRIME TARGETS FOR THERAPEUTIC
INTERVENTION. MODULATING CYTOKINE ACTIVITY OFFERS A POWERFUL STRATEGY FOR TREATING A VARIETY OF INFLAMMATORY,
AUTOIMMUNE, AND MALIGNANT CONDITIONS.

TARGETING CYTOKINES FOR AUTOIMMUNE AND INFLAMMATORY DISEASES

THE DEVELOPMENT OF BIOLOGIC THERAPIES THAT SPECIFICALLY BLOCK PRO-INFLAMMATORY CYTOKINES HAS REVOLUTIONIZED
THE TREATMENT OF MANY AUTOIMMUNE AND INFLAMMATORY DISEASES. FOR INSTANCE, ANTI-TNF-A ANTIBODIES ARE WIDELY
USED TO TREAT RHEUMATOID ARTHRITIS, CROHN'S DISEASE, AND PSORIASIS. INHIBITORS OF IL-6 RECEPTOR OR IL-17 ARE ALSO
EFFECTIVE IN SPECIFIC INFLAMMATORY CONDITIONS. THESE TARGETED THERAPIES AIM TO DAMPEN THE EXCESSIVE INFLAMMATION
WITHOUT BROADLY SUPPRESSING THE IMMUNE SYSTEM, LEADING TO IMPROVED PATIENT OUTCOMES AND REDUCED SIDE EFFECTS
COMPARED TO OLDER, LESS SPECIFIC IMMUNOSUPPRESSANTS. THE GOAL IS TO RESTORE THE DELICATE BALANCE OF CELLULAR
PHYSIOLOGY.



CyYTOKINE-BASED THERAPIES IN ONCOLOGY

IN ONCOLOGY, CYTOKINE-BASED THERAPIES HAVE EVOLVED SIGNIFICANTLY. CYTOKINES LIKE [L-2 AND INTERFERONS HAVE BEEN
USED FOR DECADES TO STIMULATE ANTI-TUMOR IMMUNE RESPONSES. MORE RECENTLY, IMMUNE CHECKPOINT INHIBITORS, WHICH
INDIRECTLY MODULATE CYTOKINE SIGNALING BY PREVENTING THE SUPPRESSION OF ANTI-TUMOR T CELLS, HAVE SHOWN
REMARKABLE SUCCESS. FURTHERMORE/ THERAPEUTIC STRATEGIES ARE BEING DEVELOPED TO ENGINEER IMMUNE CELLS TO PRODUCE
SPECIFIC CYTOKINES AT THE TUMOR SITE, ENHANCING THEIR ABILITY TO ELIMINATE CANCER CELLS. RESEARCH ALSO EXPLORES THE
USE OF CYTOKINES TO OVERCOME RESISTANCE TO OTHER CANCER TREATMENTS.

FUTURE DIRECTIONS IN CYTOKINE RESEARCH AND CELLULAR PHYSIOLOGY

THE FIELD OF CYTOKINE RESEARCH CONTINUES TO EXPAND, PROMISING EVEN MORE SOPHISTICATED THERAPEUTIC STRATEGIES AND
A DEEPER UNDERSTANDING OF CELLULAR PHYSIOLOGY. EMERGING AREAS OF INVESTIGATION ARE POISED TO FURTHER UNLOCK THE
POTENTIAL OF THESE CRITICAL SIGNALING MOLECULES.

PRrecISION MEDICINE AND PERSONALIZED CYTOKINE THERAPIES

A MAJOR FUTURE DIRECTION INVOLVES THE INTEGRATION OF CYTOKINE RESEARCH WITH PRECISION MEDICINE. BY ANALYZING AN
INDIVIDUAL'S CYTOKINE PROFILES AND GENETIC PREDISPOSITIONS, IT MAY BE POSSIBLE TO TAILOR CYTOKINE-BASED THERAPIES
FOR MAXIMUM EFFICACY AND MINIMAL TOXICITY. THIS PERSONALIZED APPROACH COULD INVOLVE SELECTING THE MOST
APPROPRIATE BIOLOGIC FOR A SPECIFIC PATIENT'S DISEASE SUBTYPE OR EVEN DEVELOPING BESPOKE CYTOKINE-BASED
TREATMENTS. THE INTRICATE INTERACTIONS WITHIN CELLULAR PHYSIOLOGY LEND THEMSELVES WELL TO SUCH INDIVIDUALIZED
APPROACHES.

NoVEeL CyTokINE TARGETS AND DELIVERY SYSTEMS

RESEARCHERS ARE CONTINUALLY IDENTIFYING NOVEL CYTOKINE TARGETS AND EXPLORING INNOVATIVE DRUG DELIVERY SYSTEMS.
THIS INCLUDES DEVELOPING SMALL MOLECULE INHIBITORS THAT ARE MORE ORALLY BIOAVAILABLE AND COST-EFFECTIVE THAN
BIOLOGICS, AS WELL AS EXPLORING THE USE OF NANOTECHNOLOGY AND GENE THERAPY TO DELIVER CYTOKINES OR THEIR
MODULATORS DIRECTLY TO AFFECTED TISSUES. UNDERSTANDING THE COMPLEX FEEDBACK LOOPS AND CROSSTALK BETWEEN
DIFFERENT CYTOKINE NETWORKS WILL BE CRUCIAL FOR DEVELOPING HIGHLY EFFECTIVE AND SAFE THERAPIES THAT PRECISELY
RESTORE CELLULAR PHYSIOLOGY TO A HEALTHY STATE.

FAQ

QZ \WHAT ARE THE PRIMARY FUNCTIONS OF CYTOKINES IN CELLULAR PHYSIOLOGY?

A: CYTOKINES PRIMARILY ACT AS SIGNALING MOLECULES THAT MEDIATE COMMUNICATION BETWEEN CELLS. THEIR FUNCTIONS IN
CELLULAR PHYSIOLOGY INCLUDE REGULATING IMMUNE RESPONSES, INFLAMMATION, CELL GROWTH, DIFFERENTIATION, SURVIVAL,
AND APOPTOSIS. THEY ARE ESSENTIAL FOR COORDINATING A WIDE RANGE OF CELLULAR ACTIVITIES CRITICAL FOR MAINTAINING
HEALTH.

QI How DO CYTOKINES INITIATE SIGNALING PATHWAYS WITHIN A CELL?

A: CYTOKINES INITIATE SIGNALING BY BINDING TO SPECIFIC RECEPTORS ON THE SURFACE OF TARGET CELLS. THIS BINDING EVENT
TRIGGERS CONFORMATIONAL CHANGES IN THE RECEPTOR, WHICH IN TURN ACTIVATES INTRACELLULAR SIGNALING MOLECULES,
SUCH AS KINASES (E.G., JAKS AND MAPKS) AND TRANSCRIPTION FACTORS (E.G., STATS AND NF-kB), LEADING TO
DOWNSTREAM CELLULAR RESPONSES.



Q: CAN CYTOKINES BE BOTH BENEFICIAL AND HARMFUL TO THE BODY?

A: YES/ CYTOKINES ARE A DOUBLE-EDGED SWORD. THEY ARE ESSENTIAL FOR CRUCIAL PROTECTIVE FUNCTIONS LIKE FIGHTING
INFECTIONS AND HEALING INJURIES THROUGH INFLAMMATION. HO\X/EVER/ THEIR DYSREGULATION, EITHER OVERPRODUCTION OR A
DEFICIENCY, CAN LEAD TO CHRONIC INFLAMMATION, AUTOIMMUNE DISEASES, AND OTHER PATHOLOGICAL CONDITIONS.

Q: WHAT IS THE DIFFERENCE BETWEEN PRO-INFLAMMATORY AND ANTI-INFLAMMATORY
CYTOKINES?

A: PRO-INFLAMMATORY CYTOKINES, SUCH AS TNF-A, IL-1TB, AND IL-6, PROMOTE AND AMPLIFY INFLAMMATORY RESPONSES,
HELPING THE BODY FIGHT INFECTION AND INITIATE REPAIR. ANTI-INFLAMMATORY CYTOKINES, LIKE IL-10 AnD TGF-B, WORK TO
SUPPRESS AND RESOLVE INFLAMMATION, PREVENTING EXCESSIVE TISSUE DAMAGE AND PROMOTING HEALING.

QI How ARE CYTOKINES INVOLVED IN THE DEVELOPMENT OF AUTOIMMUNE DISEASES?

A: IN AUTOIMMUNE DISEASES, AN IMBALANCE IN CYTOKINE SIGNALING CAN LEAD TO THE IMMUNE SYSTEM MISTAKENLY ATTACKING
THE BODY'S OWN TISSUES. SPECIFIC CYTOKINES CAN PROMOTE THE ACTIVATION OF AUTOREACTIVE IMMUNE CELLS, ENHANCE
INFLAMMATION DIRECTED AT SELF-ANTIGENS, AND CONTRIBUTE TO TISSUE DESTRUCTION, THEREBY DRIVING THE PATHOGENESIS
OF CONDITIONS LIKE RHEUMATOID ARTHRITIS AND LUPUS.

Q: WHAT ARE SOME EXAMPLES OF THERAPEUTIC STRATEGIES THAT TARGET
CYTOKINES?

A: THERAPEUTIC STRATEGIES TARGETING CYTOKINES INCLUDE BIOLOGIC DRUGS THAT BLOCK SPECIFIC CYTOKINES (E.G., ANTI-
TNF-A ANTIBODIES), DRUGS THAT BLOCK CYTOKINE RECEPTORS, AND THERAPIES THAT MODULATE THE PRODUCTION OR
ACTIVITY OF CYTOKINES. THESE ARE WIDELY USED TO TREAT INFLAMMATORY AND AUTOIMMUNE DISEASES AND ARE
INCREASINGLY IMPORTANT IN CANCER IMMUNOTHERAPY.

Q: How DO CHEMOKINES DIFFER FROM OTHER TYPES OF CYTOKINES?

A: CHEMOKINES ARE A SPECIFIC SUBFAMILY OF CYTOKINES THAT ARE PRIMARILY INVOLVED IN GUIDING THE MIGRATION OF CELLS,
PARTICULARLY LEUKOCYTES, TO SPECIFIC LOCATIONS WITHIN THE BODY. \W/HILE OTHER CYTOKINES ARE BROAD
COMMUNICATORS, CHEMOKINES ACT AS CHEMOATTRACTANTS, DIRECTING CELLULAR TRAFFIC IN PROCESSES LIKE INFLAMMATION
AND IMMUNE SURVEILLANCE.

Q: WHAT ROLE DO CYTOKINES PLAY IN THE RESPONSE TO VIRAL INFECTIONS?

A: CYTOKINES, PARTICULARLY INTERFERONS (IFNS), ARE CRITICAL FOR ANTIVIRAL DEFENSE. TYPE | INTERFERONS, FOR INSTANCE,
ARE INDUCED BY VIRAL INFECTION AND CAN INDUCE AN ANTIVIRAL STATE IN NEIGHBORING CELLS, INHIBITING VIRAL REPLICATION.
OTHER CYTOKINES ALSO HELP TO ACTIVATE AND COORDINATE THE IMMUNE CELLS RESPONSIBLE FOR CLEARING INFECTED CELLS.
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