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INTRODUCTION

CELLS ARE THE MAIN BUILD IN OUR BODIES, IN REAL, HUMAN BODY CONTAIN BILLIONS OF
CELLS. THERE ARE MANY KINDS OF THIS CELLS WHICH DIFFER IN SHAPE, LOCATION AND IN
FUNCTIONS, A LOT OF CELLS DOES NOT STILL ALIVE IN OUR BODIES TILL WE DIE BECAUSE CELLS
COULD BE HURTLED OR FATIGUED . BECAUSE OF THE HUGE NUMBER OF CELLS EVERY
MOMENTS, MANY CELLS DIE AND TOO MANY ARE CREATED. THEREFORE IT IS ESSENTIAL TO
HAVE A MECHANISM TO CONTROL CELL DEATH, IN REAL THERE ARE TWO MAIN MECHANISMS TO
DO THE JOB ARE CALLED: PROGRAMMED CELL DEATH AND NECROSIS SO, WHAT ARE NECROSIS
AND APOPTOSIS? IN ADDITIONS WHAT IS DIFFERENT BETWEEN THE TWO? IS THERE ANY
IMMUNE RESPONDS OF ANY OF THIS TWO MECHANISM? ALL THIS QUESTIONS WILL BE
ANSWERED IN THE SEARCH BELOW.
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CHAPTER1: CELLS

1.1 WHAT IS CELLS?

CELLS ARE THE BASIC STRUCTURAL, FUNCTIONAL, AND BIOLOGICAL UNIT OF KNOWN LIVING ALL
ORGANISMS. A CELL IS THE SMALLEST UNIT OF LIFE THAT CAN REPLICATE INDEPENDENTLY, AND CELLS ARE
OFTEN CALLED THE "BUILDING BLOCKS OF LIFE".

IT IS THE SMALLEST COMMON DENOMINATOR OF LIFE. SOME CELLS ARE ORGANISMS UNTO THEMSELVES;
OTHERS ARE PART OF MULTICELLULAR ORGANISMS. ALL CELLS ARE MADE FROM THE SAME MAJOR CLASSES
OF ORGANIC MOLECULES: NUCLEIC ACIDS, PROTEINS, CARBOHYDRATES, AND LIPIDS. IN ADDITION, CELLS
CAN BE PLACED IN TWO MAJOR CATEGORIES AS A RESULT OF ANCIENT EVOLUTIONARY EVENTS:
PROKARYOTES, WITH THEIR CYTOPLASMIC GENOMES, AND EUKARYOTES, WITH THEIR NUCLEAR-ENCASED
GENOMES AND OTHER MEMBRANE-BOUND ORGANELLES. THOUGH THEY ARE SMALL, CELLS HAVE
EVOLVED INTO A VAST VARIETY OF SHAPES AND SIZES. TOGETHER THEY FORM TISSUES THAT THEMSELVES
FORM ORGANS, AND EVENTUALLY ENTIRE ORGANISMS.[1]
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1.2 CELLS THEORY:

THEORY IN BIOLOGY THAT INCLUDES ONE OR BOTH OF THE STATEMENTS THAT THE CELL IS THE
FUNDAMENTAL STRUCTURAL AND FUNCTIONAL UNIT OF LIVING MATTER AND THAT THE ORGANISM IS
COMPOSED OF AUTONOMOUS CELLS WITH ITS PROPERTIES BEING THE SUM OF THOSE OF ITS CELLS.

THERE ARE THREE MAIN POINTS TO THE CELL THEORY:
® THE CELL IS THE BASIC UNIT OF LIFE.
® ALL LIVING THINGS ARE COMPOSED OF ONE OR MORE CELLS.

® ALL CELLS COME FROM PRE-EXISTING CELLS.[1]

1.3 TYPES OF CELLS:

MULTICELLULAR ORGANISMS CONTAIN A VAST ARRAY OF HIGHLY SPECIALIZED CELLS. PLANTS CONTAIN
ROOT CELLS, LEAF CELLS, AND STEM CELLS. HUMANS HAVE SKIN CELLS, NERVE CELLS, AND SEX CELLS.
EACH KIND OF CELL IS STRUCTURED TO PERFORM A HIGHLY SPECIALIZED FUNCTION. OFTEN, EXAMINING A
CELL'S STRUCTURE REVEALS MUCH ABOUT ITS FUNCTION IN THE ORGANISM.

HOWEVER, CAN ALSO EXIST AS SINGLE-CELLED ORGANISMS. THE ORGANISMS CALLED PROTISTS, FOR
INSTANCE, ARE SINGLE-CELLED ORGANISMS. EXAMPLES OF PROTISTS INCLUDE THE MICROSCOPIC
ORGANISM CALLED PARAMECIUM AND THE SINGLE-CELLED ALGA CALLED CHLAMYDOMONAS.

TWO TYPES OF CELLS ARE RECOGNIZED IN LIVING THINGS: PROKARYOTES AND EUKARYOTES. THE WORD
PROKARYOTE LITERALLY MEANS "BEFORE THE NUCLEUS." AS THE NAME SUGGESTS, PROKARYOTES ARE
CELLS THAT HAVE NO DISTINCT NUCLEUS. MOST PROKARYOTIC ORGANISMS ARE SINGLE-CELLED, SUCH AS
BACTERIA AND ALGAE.

THE TERM EUKARYOTE MEANS, "TRUE NUCLEUS." EUKARYOTES HAVE A DISTINCT NUCLEUS AND DISTINCT
ORGANELLES. THE ORGANELLE IS A SMALL STRUCTURE THAT PERFORMS A SPECIFIC SET OF FUNCTIONS
WITHIN THE EUKARYOTIC CELL. THESE MEMBRANES HOLD ORGANELLES TOGETHER. IN ADDITION TO THEIR
LACK OF A NUCLEUS, PROKARYOTES ALSO LACK THESE DISTINCT ORGANELLES.



1.4 THE STRUCTURE OF CELLS:

THE BASIC STRUCTURE OF ALL CELLS, WHETHER PROKARYOTE AND EUKARYOTE, IS THE SAME. ALL CELLS
HAVE AN OUTER COVERING CALLED A PLASMA MEMBRANE. THE PLASMA MEMBRANE HOLDS THE CELL
TOGETHER AND PERMITS THE PASSAGE OF SUBSTANCES INTO AND OUT OF THE CELL. WITH A FEW MINOR
EXCEPTIONS, PLASMA MEMBRANES ARE THE SAME IN PROKARYOTES AND EUKARYOTES. THE INTERIOR OF
BOTH KINDS OF CELLS IS CALLED THE CYTOPLASM. WITHIN THE CYTOPLASM OF EUKARYOTES ARE
EMBEDDED THE CELLULAR ORGANELLES. AS NOTED ABOVE, THE CYTOPLASM OF PROKARYOTES CONTAINS
NO ORGANELLES.[2]

1.5 CELLS ORGANELLES:

THE NUCLEUS IS THE CONTROL CENTER OF THE CELL. THE NUCLEOLUS IS THE SITE WHERE PARTS OF
RIBOSOMES ARE MANUFACTURED. SURROUNDING THE NUCLEUS IS A DOUBLE MEMBRANE CALLED THE
NUCLEAR ENVELOPE. THE NUCLEAR ENVELOPE IS COVERED WITH TINY OPENINGS CALLED NUCLEAR PORES.

THE NUCLEUS DIRECTS ALL CELLULAR ACTIVITIES BY CONTROLLING THE SYNTHESIS OF PROTEINS.

THE GOLGI BODY IS NAMED FOR ITS DISCOVERER. IT IS ONE OF THE MOST UNUSUALLY SHAPED
ORGANELLES. SURROUNDING THE GOLGI BODY ARE NUMEROUS SMALL MEMBRANE-BOUNDED VESICLES
(PARTICLES). THE FUNCTION OF THE GOLGI BODY AND ITS VESICLES IS TO SORT, MODIFY, AND PACKAGE
LARGE MOLECULES THAT ARE SECRETED BY THE CELL OR USED WITHIN THE CELL FOR VARIOUS FUNCTIONS.

THE MITOCHONDRIA ARE THE POWER PLANTS OF CELLS. EACH SAUSAGE-SHAPED MITOCHONDRION IS
COVERED BY AN OUTER MEMBRANE. THE INNER MEMBRANE OF A MITOCHONDRION IS FOLDED INTO
COMPARTMENTS CALLED CRISTAE. THE MATRIX, OR INNER SPACE CREATED BY THE CRISTAE, CONTAINS THE
ENZYMES NECESSARY FOR THE MANY CHEMICAL REACTIONS THAT EVENTUALLY TRANSFORM FOOD
MOLECULES INTO ENERGY.[3]

VESICLES ARE SMALL, SPHERICAL PARTICLES THAT CONTAIN VARIOUS KINDS OF MOLECULES. SOME
VESICLES ARE USED TO TRANSPORT MOLECULES FROM THE ENDOPLASMIC RETICULUM TO THE GOLGI BODY
AND FROM THE GOLGI BODY TO VARIOUS DESTINATIONS.[4]



SPECIAL KINDS OF VESICLES PERFORM OTHER FUNCTIONS AS WELL. LYSOSOMES ARE VESICLES THAT
CONTAIN ENZYMES INVOLVED IN CELLULAR DIGESTION.

ENDOPLASMIC RETICULUM:

ENDOPLASMIC RETICULUM CONSISTS OF FLATTENED SHEETS, AND TUBES OF MEMBRANE THAT COVER THE
ENTIRE EXPANSE OF A EUKARYOTIC CELL'S CYTOPLASM. A MAJOR FUNCTION OF ENDOPLASMIC RETICULUM
IS TO TRANSPORT MATERIALS THROUGHOUT THE CELL. TWO KINDS OF ENDOPLASMIC RETICULUM CAN BE
IDENTIFIED IN A CELL. ONE TYPE IS CALLED ROUGH ENDOPLASMIC RETICULUM AND THE OTHER ARE CALLED
SMOOTH ENDOPLASMIC RETICULUM. [4]

Rough endoplasmic reticulum (RER) Nuclear envelope

Nucleus

Ribosomes

Smooth endoplasmic reticulum (SER)
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PLASMA MEMBRANE:

THE PLASMA MEMBRANE OF THE CELL IS OFTEN DESCRIBED AS SELECTIVELY PERMEABLE. THAT TERM
MEANS THAT SOME SUBSTANCES ARE ABLE TO PASS THROUGH THE MEMBRANE BUT OTHERS ARE NOT.
FOR EXAMPLE, THE PRODUCTS FORMED BY THE BREAKDOWN OF FOODS ARE ALLOWED TO PASS INTO A
CELL, AND THE WASTE PRODUCTS FORMED WITHIN THE CELL ARE ALLOWED TO PASS OUT OF THE CELL.

THERE ARE MORE ORGANELLES IN THE CELL SUCH AS:

o AUTOPHAGOSOME.
® LYSOSOME.

e ENDOSOME.

o PHAGOSOME.



CHAPTER 2: CELL DEATH

2.1 WHAT IS CELL DEATH?

CELL DEATH IS THE EVENT OF A BIOLOGICAL CELL CEASING TO CARRY OUT ITS FUNCTIONS. THIS MAY BE
THE RESULT OF THE NATURAL PROCESS OF OLD CELLS DYING AND BEING REPLACED BY NEW ONES, OR MAY
RESULT FROM SUCH FACTORS AS DISEASE, LOCALIZED INJURY, OR THE DEATH OF THE ORGANISM OF WHICH
THE CELLS ARE PART. KINDS OF CELL DEATH INCLUDE: PROGRAMMED CELL DEATH, NECROSIS...

IN ADDITION IT IS ALSO TERMINATES NORMAL CELLULAR FUNCTIONS, INCLUDING RESPIRATION,

METABOLISM, GROWTH AND PROLIFERATION. CELL DEATH CAN BE NON-PROGRAMMED, FOR EXAMPLE AS
THE RESULT OF ACCIDENTAL INJURY OR TRAUMA, OR PROGRAMMED. TYPES OF PROGRAMMED CELL
DEATH INCLUDE ANOIKIS, APOPTOSIS, AUTOPHAGY, NECROSIS, NECROPTOSIS AND PYROPTOSIS. [5]
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2.2 Programmed cell death AND NECROSIS.

THE TERM APOPTOSIS WAS PROPOSED BY KERR AND COLLEAGUES IN 1972 TO DESCRIBE A
SPECIFIC MORPHOLOGICAL PATTERN OF CELL DEATH OBSERVED AS CELLS WERE ELIMINATED
DURING EMBRYONIC DEVELOPMENT, NORMAL CELL TURNOVER IN HEALTHY ADULT TISSUE, AND
ATROPHY UPON HORMONE WITHDRAWAL. THE MORPHOLOGY ASSOCIATED WITH THIS
PHENOMENON WAS CHARACTERIZED BY NUCLEAR AND CYTOPLASMIC CONDENSATION AND
CELLULAR FRAGMENTATION INTO MEMBRANE-BOUND FRAGMENTS. THESE FRAGMENTS OR
APOPTOTIC BODIES WERE TAKEN UP BY OTHER CELLS AND DEGRADED WITHIN PHAGOSOME. THE
AUTHORS SUGGESTED THAT THE DELETION OF CELLS WITH LITTLE TISSUE DISRUPTION AND NO
INFLAMMATION ALLOWS REUTILIZATION OF CELLULAR COMPONENTS. THE MORPHOLOGICAL
CHARACTERISTICS OF APOPTOSIS WERE PROPOSED TO RESULT FROM A GENERAL MECHANISM OF
CONTROLLED CELL DELETION, WHICH PLAYS A COMPLEMENTARY ROLE TO MITOSIS AND
CYTOKINESIS IN MAINTAINING STABLE CELL POPULATIONS WITHIN TISSUES.[6]

THE WORD APOPTOSIS WAS USED IN GREEK TO DENOTE A “FALLING OFF,” AS LEAVES FROM A
TREE. THE TERM CONNOTES A CONTROLLED PHYSIOLOGIC PROCESS OF REMOVING INDIVIDUAL
COMPONENTS OF AN ORGANISM WITHOUT DESTRUCTION OR DAMAGE TO THE ORGANISM.

WE SHOULD KNOW THAT CELL DEATH RESULTING FROM INTRINSIC CELLULAR PROCESSES SHOULD
BE CONSIDERED DISTINCTLY DIFFERENT FROM CELL DEATH CAUSED BY SEVERE ENVIRONMENTAL
PERTURBATIONS. THE LATTER PROCESS WAS ASSOCIATED WITH THE MORPHOLOGY OF
COAGULATION NECROSIS WHICH “IS PROBABLY THE RESULT OF AN IRREVERSIBLE DISTURBANCE OF
CELLULAR HOMEOSTATIC MECHANISMS”

THE MAIN STEPS AT APOPTOSIS:

SHRINK.

DEVELOP BUBBLE-BLEBS IN THEIR SURFACE.

CHROMATIN IN THEIR NUCLEUS IS DEGRADED.

CYTOCHROMIE IS RELEASED FROM THE MITOCHONDRIA.

BREAK INTO SMALL MEMBRANE WRAPPED FRAGMENT.

PHOSPHOLIPIDS ARE EXPOSED TO SURFACE.

PHOSPHOLIPIDS IS BOUND BY RECEPTORS ON PHAGOCYTIC CELLS.

THE PHAGOCYTIC CELLS RELEASE CYTOKINES THAT INHIBIT INFLAMMATION.[7]



NECROSIS (FROM THE GREEK "DEATH, THE STAGE OF DYING, THE ACT OF KILLING" FROM "DEAD")
IS A FORM OF CELL INJURY WHICH RESULTS IN THE PREMATURE DEATH OF CELLS IN LIVING TISSUE BY
AUTOLYSIS.

NECROSIS IS CAUSED BY FACTORS EXTERNAL TO THE CELL OR TISSUE, SUCH AS INFECTION, TOXINS, OR
TRAUMA, WHICH RESULT IN THE UNREGULATED DIGESTION OF CELL COMPONENTS. IN CONTRAST,
APOPTOSIS IS A NATURALLY OCCURRING PROGRAMMED AND TARGETED CAUSE OF CELLULAR DEATH.

WHILE APOPTOSIS OFTEN PROVIDES BENEFICIAL EFFECTS TO THE ORGANISM, NECROSIS IS USUALLY
DETRIMENTAL AND CAN BE FATAL. CELLULAR DEATH DUE TO NECROSIS DOES NOT FOLLOW THE APOPTOTIC
SIGNAL TRANSDUCTION PATHWAY, BUT RATHER VARIOUS RECEPTORS ARE ACTIVATED, AND RESULT IN THE
LOSS OF CELL MEMBRANE INTEGRITY AND AN UNCONTROLLED RELEASE OF PRODUCTS OF CELL DEATH INTO
THE EXTRACELLULAR SPACE.

THIS INITIATES IN THE SURROUNDING TISSUE AN INFLAMMATORY RESPONSE, WHICH PREVENTS NEARBY
PHAGOCYTES FROM LOCATING AND ELIMINATING THE DEAD CELLS BY PHAGOCYTOSIS. FOR THIS REASON,
IT IS OFTEN NECESSARY TO REMOVE NECROTIC TISSUE SURGICALLY, A PROCEDURE KNOWN AS
DEBRIDEMENT. UNTREATED NECROSIS RESULTS IN A BUILD-UP OF DECOMPOSING DEAD TISSUE AND CELL
DEBRIS AT OR NEAR THE SITE OF THE CELL DEATH. A CLASSIC EXAMPLE IS GANGRENE. [8]

APOPTOSIS NECROSIS

NATURAL YES CAUSED BY FACTORS EXTERNAL TO THE
CELLS OR TISSUE, SUCH AS INFECTION

USUALLY BENEFICIAL. ONLY

EFFECTS ABNORMAL WHEN CELLULAR

PROCESSES THAT KEEP THE BODY IN ALWAYS DETRIMENTAL
BALANCE CAUSE TOO MANY CELL

DEATHS OR TOO FEW.

MEMBRANE BLEB BING, SHRINKAGE

OF CELL, NUCLEAR COLLAPSE MEMBRANE DISRUPTION, RESPIRATORY
(NUCLEAR FRAGMENTATION, POISONS AND HYPOXIA, WHICH CAUSE
rocess CHROMATIN CONDENSATION, ATP DEPLETION, METABOLIC COLLAPSE,
CHROMOSOMAL DNA CELL SWELLING AND RUPTURE LEADING
FRAGMENTATION), APOPTOTIC BODY TO INFLAMMATION.

FORMATION. THEN, ENGULF BY
WHITE BLOOD CELLS.
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USUALLY NO NOTICEABLE

INFLAMMATION, DECREASING BLOOD

SYMPTOMS SYMPTOMS RELATED TO THE FLOW AT AFFECTED SITE, TISSUE DEATH
RO, (GANGRENE).
BACTERIAL OR FUNGAL INFECTIONS,
SELF-GENERATED SIGNALS IN A CELL. DENATURED PROTEINS THAT IMPEDE
GENERALLY NATURAL PART OF LIFE, CIRCULATION, FUNGAL AND
CAUSES

THE CONTINUATION OF THE
CELLULAR CYCLE INITIATED BY
MITOSIS.

MYCOBACTERIAL INFECTIONS,
PANCREATITIS, DEPOSITS OF ANTIGENS
AND ANTIBODIES COMBINED WITH
FIBRIN.

Medical Treatment

Very rarely needs treatment.

ALWAYS REQUIRES MEDICAL
TREATMENT. UNTREATED NECROSIS IS
DANGEROUS AND CAN LEAD TO DEATH.

Reversible | {
injury ‘,5 l,

Myelin
figure
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CHAPTER 3: NECROSIS: MECHANISM AND IMMUNE RESPONSE

3.1 NECROSIS MECHANISM:

IN THE FIGURE BELOW SCHEMATIC, DIAGRAM THE EVENTS THAT OCCUR IN CELLS UNDERGOING DEATH BY
NECROSIS.

FIRST, WE SEE IN NECROSIS AN IRREGULAR CONDENSATION OF CHROMATIN, SWELLING OF THE
MITOCHONDRIA AND BREAKDOWN OF MEMBRANES AND RIBOSOMES. THE CELL IS EVENTUALLY
DISRUPTED, RELEASING ITS CONTENTS AND INDUCING AN INFLAMMATORY REACTION.

NECROSIS IS WHOLESALE UNREGULATED CELL DEATH CAUSED BY LACK OF NUTRIENTS OR INFECTION. FOR
EXAMPLE, THE FAILURE OF THE BLOOD SUPPLY TO AN ORGAN DUE TO THROMBOSIS WILL CAUSE MASSIVE
CELL DEATH DUE TO LACK OF OXYGEN (ISCHEMIA). A LARGE AREA OF CELL DEATH CAUSED BY ISCHEMIA IS
CALLED AN INFARCTION. ANOTHER KIND OF CELL NECROSIS IS SEEN IN SEVERE VIRAL INFECTIONS WITH
CYTOPATHIC VIRUSES (E.G. POLIO). THEREFORE, NECROSIS IS AN UNCONTROLLED PROCESS AND THE
DYING CELLS RELEASE THEIR CONTENTS. AREAS OF NECROSIS ARE CHARACTERISED BY INFILTRATION WITH
INFLAMMATORY CELLS; MACROPHAGES AND NEUTROPHILS ENTER THE AREA OVER A NUMBER OF DAYS
AND WEEKS IN ORDER TO CLEAR THE DEAD CELLS AND ASSOCIATED CELLULAR DEBRIS. SUCH LARGE AREAS
OF CELL LOSS AND INFLAMMATION ARE FREQUENTLY EASILY SEEN IN PATHOLOGICAL SPECIMENS, EVEN
WITHOUT MICROSCOPIC EXAMINATION.

FIGURE NUMBER (7)
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3.2 IMMUNE RESPONSE OF NECROSIS:

EVERY MOMENT WE LIVE, CELLS IN OUR BODIES ARE DYING. ONE TYPE OF CELL DEATH ACTIVATES AN
IMMUNE RESPONSE WHILE ANOTHER TYPE DOES NOT.

“CELLS DIE IN TWO GENERAL WAYS: APOPTOSIS, OR PROGRAMMED CELL DEATH, AND NECROSIS, WHICH
RESULTS FROM INJURIES AND INFECTIONS,” IN GENERAL, IT DON’T WANT THE IMMUNE SYSTEM TO
RESPOND TO APOPTOSIS, BUT WE DO WANT AN IMMUNE RESPONSE FOLLOWING NECROSIS BECAUSE
NECROTIC DEATH CAN BE A SIGN OF INFECTION. NECROTIC CELLS RELEASE COMPONENTS TO STIMULATE
THE IMMUNE SYSTEM.

APOPTOSIS NORMALLY IS A HEALTHY PROCESS THAT OCCURS ALL THE TIME, SO IT SHOULD NOT ACTIVATE
AN IMMUNE RESPONSE, APOPTOSIS IS AN ORDERLY DEATH THAT OCCURS DURING DEVELOPMENT AND
TISSUE TURNOVER, AND IT IS AN IMPORTANT PROCESS THAT ALLOWS US TO REPLACE OLD; WE DON’T
NEED THE IMMUNE SYSTEM PAYING ATTENTION AS OUR CELLS DIE THROUGH APOPTOSIS. WHEN IT DOES
REACT TO APOPTOSIS, WE CAN DEVELOP AUTOIMMUNITY, AS IN DIABETES, ARTHRITIS AND OTHER
AUTOIMMUNE DISEASES IN WHICH THE IMMUNE SYSTEM WILL ATTACK THE ‘SELF."”

WHETHER THEY WERE APOPTOTIC OR NECROTIC, DYING CELLS WERE RELEASING THE PROTEIN, BUT THE
CELLS THAT WERE UNDERGOING APOPTOSIS STILL WERE NOT STIMULATING THE IMMUNE SYSTEM.

FURTHER EXPERIMENTS SHOWED THAT WHEN THEY DIE, APOPTOTIC CELLS ALSO PRODUCE FREE RADICALS,
AND THOSE REACTIVE OXYGEN FREE RADICALS MODIFY HMGB1 TO PREVENT IT FROM STIMULATING THE
IMMUNE SYSTEM. IN NECROSIS, NO FREE RADICALS ARE PRODUCED, SO HMGB1 BOTH SIGNALS AND
STIMULATES AN IMMUNE SYSTEM RESPONSE.[8]

FREE RADICALS HAVE BEEN THOUGHT TO BE BAD FOR US, BUT IN THE CASE OF CELL DEATH, THEY HAVE THE
BENEFICIAL EFFECT OF PREVENTING THE IMMUNE SYSTEM FROM ATTACKING AND DESTROYING HEALTHY
CELLS. THE FINDING MAY HAVE IMPORTANT IMPLICATIONS, BOTH FOR SOME AUTOIMMUNE PROCESSES
AND FOR CANCER TREATMENT. IN ADDITION, IT IS POSSIBLE TO USE HMGB1 TO STOKE UP THE IMMUNE
SYSTEM IN RESPONSE TO CANCER.

EVERY MOMENT WE LIVE, CELLS IN OUR BODIES ARE DYING. ONE TYPE OF CELL DEATH ACTIVATES AN
IMMUNE RESPONSE WHILE ANOTHER TYPE DOES NOT.
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NECROSIS IS ACCOMPANIED IN ITS EARLY STAGES BY INFLAMMATION, AS COMPONENTS (INCLUDING CELL
STRUCTURES, CYTOPLASM, AND DNA/RNA) OF THE RUPTURED OR DAMAGED CELLS ARE RELEASED. TO
AN ORGANISM, THIS UNREGULATED FLOW OF PROTEINS, CHEMICALS, AND GENETIC MATERIAL TRIGGERS
EMERGENCY RESPONSES, SUCH AS INFLAMMATION TO PROTECT SURROUNDING TISSUES, AS WELL AS AN
INCREASE IN WHITE BLOOD CELLS, MACROPHAGES, AND T CELL PRODUCTION TO FIGHT OFF INFECTION.
THESE REACTIONS ARE OFTEN ACCOMPANIED BY A METABOLIC BOOST AND FEVER, WHICH CAN LEAD TO
FATIGUE AND AN OVERALL WEAKENED IMMUNE SYSTEM.

IF LEFT UNTREATED, NECROTIC TISSUES WILL LOSE VASCULARITY, MEANING THEY WILL LOSE BLOOD FLOW,
AND THUS START DYING. WHEN THIS HAPPENS, THE NECROSIS IS CALLED GANGRENE, A CONDITION
WHERE TISSUE ULTIMATELY DIES AND MUST BE REMOVED TO STOP NECROSIS FROM EXPANDING.

PHOTO NUMBER (8): HAND INFECTED IN NECROSIS

AS WE SAW, THE INFECTION OF NECROSIS IS A VERY DANGEROUS SO, IT SHOULD BE IMPORTANT TO FIND
TREATMENTS FOR THIS INFECTION.
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3.3 COMMON TREATMENTS OF NECROSIS.
e ANTIBIOTICS/NSAIDS:

THESE FIGHT THE INFECTIOUS AND INFLAMMATORY NATURE OF NECROSIS AND ARE OFTEN THE FIRST
LINE OF DEFENSE AGAINST ITS DAMAGE. IN EXTREME CASES, IMMUNE SUPPRESSING DRUGS MAY BE
PRESCRIBED TO REDUCE THE INFLAMMATORY RESPONSE.

e DEBRIDEMENT:

REMOVAL OF THE DEAD TISSUE, FROM SIMPLE CLEANING OF THE AREA TO SURGERY, INCLUDING
AMPUTATION. FLY LARVAE (MAGGOTS) ARE ALSO USED QUITE EFFECTIVELY IN SOME FORMS OF
DEBRIDEMENT.

e ANTIOXIDANTS:

MAY BE USED TO TREAT INTERNAL NECROTIC TISSUES, MOST OFTEN RELATED TO ISCHEMIA.

RESULTS:

®  THERE ARE TWO MAIN MECHANISMS FOR CELL DEATH (APOPTOSIS AND NECROSIS).

®  THESE TWO MECHANISMS DIFFER FROM EACH OTHER IN TERMS OF CAUSE, STEPS AND EFFECT.

= APOPTOSIS IS CONTROLLED AND SAFE; THEREFORE, THERE ARE NO COMPLICATIONS TO THIS
PROCESS.

®  NECROSIS IS VERY DANGEROUS AND IT IS NOT CONTROLLED, IT ALSO CREATE A BAD IMMUNE
RESPONSE.

® |T PRODUCES IMMUNE RESPONSES AS A RESULT OF CELL DAMAGE AND EXIT OF CONTENTS.

=  NECROSIS WILL NOT STOP EASILY AND IT CONTINUES EXPANSION AND CAN CAUSE DEATH IF NOT

TREATED.

16



CONCLUSION:

THIS SEARCH HAS DISCUSSED THE SUBJECT OF SELL DEATH, THE MAJORITY OF BODY CELLS RENEWESD
FROM TIME TO TIME. IT REQUIRES THE DEATH OF SOME OF THEM AND THE REBUILDING OF NEW CELL
INSTEAD. THESE CELLS AS WE NOTICED, DIES IN TWO DIFFERENT WAYS, FIRST, THE PROGRAMMED CELL
DEATH WHICH IS THE BEST WAY TO CELL DEATH FOR BEING CONTROLLED, HARMLESS TO BODY, AND
CONDUCT ACCORDING TO SPECIFIC STEP.

AS FOR DEATH NECROSIS, IT USUALLY HAPPENS ACCORDING TO EITHER EXTERNAL FACTORS OR SERIOUS
INJURY IN THE CELL. THIS SERIOUS INJURY CAUSE THE CELL CORROSION IN ADDITION TO THE OUT OF SOME
ORGANELLES OF IT.

THIS REQUIRES IMMUNE RESPONSE TO THESE OBJECTS, THIS KIND OF CELL DEATH IS CONSIDERED VERY
DANGEROUS AND HARMFUL TO THE BODY , THE NECROSIS CONTINUES TO EXPAND AND MANY CAUSE THE

DEATH BECAUSE OF THE FAILURE TO PROVIDE TREATMENT .
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