COLLEGE BIOLOGY SKELETAL SYSTEM US

UNDERSTANDING THE COLLEGE BIOLOGY SKELETAL SYSTEM IN THE US

COLLEGE BIOLOGY SKELETAL SYSTEM US CURRICULA OFFER A FOUNDATIONAL UNDERSTANDING OF THE INTRICATE FRAMEW ORK
THAT SUPPORTS AND PROTECTS OUR BODIES. THIS VITAL SYSTEM, COMPOSED OF BONES, CARTILAGE, LIGAMENTS, AND
TENDONS, IS FUNDAMENTAL TO HUMAN MOVEMENT, CALCIUM REGULATION, AND BLOOD CELL PRODUCTION. IN A TYPICAL COLLEGE
BIOLOGY COURSE IN THE UNITED STATES, STUDENTS DELVE INTO THE MACROSCOPIC AND MICROSCOPIC STRUCTURES OF THE
SKELETON, EXPLORING ITS VARIOUS COMPONENTS AND THEIR SPECIALIZED FUNCTIONS. THIS COMPREHENSIVE OVERVIEW WILL
GUIDE YOU THROUGH THE ESSENTIAL TOPICS COVERED, FROM BONE TISSUE AND JOINT MECHANICS TO THE AXIAL AND
APPENDICULAR DIVISIONS, PROVIDING A DETAILED LOOK AT WHAT TO EXPECT AND WHY IT’S SO IMPORTANT FOR
UNDERSTANDING HUMAN ANATOMY AND PHYSIOLOGY. WE'LL UNCOVER THE WONDERS OF OSSIFICATION, THE MECHANICS OF
MOVEMENT, AND THE HEALTH CONSIDERATIONS THAT ARE OFTEN PART OF THIS FASCINATING BIOLOGICAL STUDY.
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THE CoLLEGE BioLoGY SKELETAL SYSTEM: A COMPREHENSIVE OVERVIEW

THE SKELETAL SYSTEM IS A MARVEL OF BIOLOGICAL ENGINEERING, PROVIDING THE STRUCTURAL INTEGRITY NECESSARY FOR LIFE.
IN COLLEGE BIOLOGY PROGRAMS ACROSS THE UNITED STATES/ THIS SYSTEM IS STUDIED IN DEPTH, REVEALING ITS MULTIFACETED
ROLES BEYOND MERE SUPPORT. |T°S THE SILENT ARCHITECT OF OUR FORM, THE PROTECTOR OF OUR VITAL ORGANS, AND AN
ACTIVE PARTICIPANT IN METABOLIC PROCESSES. UNDERSTANDING THE SKELETAL SYSTEM IS NOT JUST ABOUT MEMORIZING BONE
NAMES; IT’S ABOUT GRASPING THE INTRICATE INTERPLAY OF CELLS, TISSUES, AND MECHANICAL PRINCIPLES THAT ALLOW US TO
STAND, MOVE, AND THRIVE. THIS EXPLORATION WILL TAKE YOU FROM THE MICROSCOPIC WORLD OF OSTEOCYTES TO THE
MACROSCOPIC ARCHITECTURE OF THE ENTIRE HUMAN FRAME.

THe BUILDING BLocks: BonNe TISSUE EXPLAINED

DELVING INTO THE MICROSCOPIC ARCHITECTURE OF BONE IS CRUCIAL FOR ANY COLLEGE BIOLOGY STUDENT. BONE TISSUE, WHILE
SEEMINGLY STATIC, IS A DYNAMIC, LIVING ENTITY CONSTANTLY UNDERGOING REMODELING. |T°S FAR MORE COMPLEX THAN JUST A
HARD, INERT SCAFFOLD. THIS LIVING TISSUE IS THE FOUNDATION OF OUR SKELETAL SYSTEM, AND UNDERSTANDING ITS CELLULAR
COMPONENTS AND EXTRACELLULAR MATRIX IS KEY TO APPRECIATING ITS FUNCTIONS.

TyPes oF BoNe TISSUE



W/ ITHIN THE SKELETAL FRAMEWORK, TWO PRIMARY TYPES OF BONE TISSUE ARE PRESENT: COMPACT BONE AND SPONGY BONE.
THESE TISSUES DIFFER IN THEIR STRUCTURE AND FUNCTION, WORKING IN CONCERT TO PROVIDE STRENGTH AND RESILIENCE.
CoMPACT BONE, DENSE AND ROBUST, FORMS THE OUTER LAYER OF MOST BONES, OFFERING SIGNIFICANT RESISTANCE TO STRESS.
SPONGY BONE, ON THE OTHER HAND, IS CHARACTERIZED BY ITS POROUS, LATTICEWORK STRUCTURE, FOUND MAINLY AT THE
ENDS OF LONG BONES AND WITHIN THE VERTEBRAE AND PELVIS. THIS ARRANGEMENT PROVIDES A LARGE SURFACE AREA FOR BONE
MARROW AND HELPS TO ABSORB SHOCK EFFECTIVELY.

CeLLs oF BoNe TissUE

SEVERAL SPECIALIZED CELL TYPES ARE RESPONSIBLE FOR THE FORMATION, MAINTENANCE, AND RESORPTION OF BONE TISSUE.
OSTEOBLASTS ARE THE BONE-BUILDING CELLS, SYNTHESIZING AND SECRETING THE ORGANIC COMPONENTS OF THE BONE MATRIX.
ONCE OSTEOBLASTS BECOME EMBEDDED IN THE MATRIX THEY SECRETE, THEY MATURE INTO OSTEOCYTES, WHICH ARE THE
PRIMARY CELLS WITHIN MATURE BONE, MAINTAINING THE MATRIX AND SENSING MECHANICAL STRESS. OSTEOCLASTS ARE THE
BONE~RESORBING CELLS, BREAKING DOWN BONE TISSUE TO RELEASE MINERALS AND ALLOW FOR REMODELING. THIS CONSTANT
BALANCE BETWEEN BONE FORMATION AND RESORPTION IS CRITICAL FOR BONE HEALTH AND ADAPTATION.

THE EXTRACELLULAR MATRIX

THE EXTRACELLULAR MATRIX OF BONE PROVIDES ITS CHARACTERISTIC HARDNESS AND STRENGTH. |T CONSISTS OF TWO MAIN
COMPONENTS: AN ORGANIC PART AND AN INORGANIC PART. THE ORGANIC MATRIX, COMPOSED PRIMARILY OF COLLAGEN FIBERS,
PROVIDES FLEXIBILITY AND TENSILE STRENGTH, PREVENTING BONES FROM BECOMING TOO BRITTLE. THE INORGANIC MATRIX,
DOMINATED BY HYDROXYAPATITE CRYSTALS (CALCIUM PHOSPHATES), GIVES BONE ITS HARDNESS AND COMPRESSIVE STRENGTH.
THE PRECISE COMPOSITION AND ORGANIZATION OF THESE MATRIX COMPONENTS ARE VITAL FOR BONE'S ABILITY TO WITHSTAND
VARIOUS FORCES.

DIVISIONS OF THE SKELETON: AXIAL VS. APPENDICULAR

THE HUMAN SKELETON IS CONVENTIONALLY DIVIDED INTO TWO MAJOR COMPONENTS: THE AXIAL SKELETON AND THE
APPENDICULAR SKELETON. THIS DIVISION IS NOT ARBITRARY BUT REFLECTS THE DISTINCT ROLES AND DEVELOPMENTAL ORIGINS
OF THESE SKELETAL REGIONS. [UNDERSTANDING THESE DIVISIONS HELPS IN COMPREHENDING THE OVERALL ORGANIZATION AND
FUNCTION OF THE SKELETAL SYSTEM AS A WHOLE.

THE AXIAL SKELETON

THE AXIAL SKELETON FORMS THE CENTRAL AXIS OF THE BODY AND INCLUDES THE SKULL, VERTEBRAL COLUMN, AND THE RIB
CAGE. |TS PRIMARY ROLE IS TO PROTECT VITAL ORGANS LIKE THE BRAIN, SPINAL CORD, AND HEART, WHILE ALSO PROVIDING A
STABLE FOUNDATION FOR THE BODY'S MOVEMENTS. THE SKULL, A COMPLEX ASSEMBLY OF FUSED AND ARTICULATED BONES,
HOUSES AND PROTECTS THE BRAIN AND SENSORY ORGANS. THE VERTEBRAL COLUMN, COMPOSED OF INDIVIDUAL VERTEBRAE
STACKED UPON EACH OTHER, OFFERS SUPPORT, FLEXIBILITY, AND HOUSES THE SPINAL CORD. THERIB CAGE, FORMED BY RIBS AND
THE STERNUM, ENCLOSES AND PROTECTS THE THORACIC ORGANS.

THE APPENDICULAR SKELETON

IN CONTRAST, THE APPENDICULAR SKELETON COMPRISES THE LIMBS AND THE GIRDLES THAT ATTACH THEM TO THE AXIAL
SKELETON. THIS INCLUDES THE PECTORAL GIRDLE (SHOULDER BLADES AND CLAVICLES)I THE UPPER LIMBS (ARMS), THE PELVIC
GIRDLE (HIP BONES)/ AND THE LOWER LIMBS (LEGS). THE APPENDICULAR SKELETON IS PRIMARILY RESPONSIBLE FOR LOCOMOTION



AND MANIPULATION OF THE ENVIRONMENT. | TS DESIGN ALLOWS FOR A WIDE RANGE OF MOVEMENTS, ENABLING US TO INTERACT
WITH OUR SURROUNDINGS IN DIVERSE WAYS.

JoINTs: THe CONNECTORS OF THE SKELETAL SYSTEM

\X/ITHOUT_JOINTSI THE SKELETAL SYSTEM WOULD BE A RIGID, INFLEXIBLE STRUCTURE.JOINTS, OR ARTICULATIONS, ARE THE
POINTS WHERE TWO OR MORE BONES MEET. THEY ARE CRUCIAL FOR ALLOWING MOVEMENT AND PROVIDING STABILITY. COLLEGE
BIOLOGY COURSES EMPHASIZE THE CLASSIFICATION AND FUNCTION OF THESE REMARKABLE STRUCTURES.

TYPES OF JOINTS

JOINTS ARE CLASSIFIED STRUCTURALLY AND FUNCTIONALLY. STRUCTURALLY, THEY ARE CATEGORIZED AS FIBROUS,
CARTILAGINOUS, OR SYNOVIAL. FIBROUSJOINTS, TYPICALLY IMMOVABLE, CONNECT BONES WITH DENSE CONNECTIVE TISSUE.
CARTILAGINOUSJOINTS, SLIGHTLY MOVABLE, INVOLVE BONES JOINED BY CARTILAGE. SYNOVIALJOINTS, THE MOST COMMON
TYPE, ARE FREELY MOV ABLE AND CHARACTERIZED BY A JOINT CAVITY FILLED WITH SYNOVIAL FLUID, WHICH LUBRICATES THE
JOINT AND REDUCES FRICTION.

JOINT MOVEMENT AND STABILITY

FUNCTIONALLY/JOINTS ARE CLASSIFIED AS SYNARTHROSES (IMMOVABLE)/ AMPHIARTHROSES (SLIGHTLY MOVABLE), AND
DIARTHROSES (FREELY MOVABLE). SYNOVIALJOINTS, BEING DIARTHROTIC, ALLOW FOR A WIDE RANGE OF MOTION, INCLUDING
GLIDING, ANGULAR MOVEMENTS (FLEXION, EXTENSION, ABDUCTION, ADDUCTION), ROTATION, AND CIRCUMDUCTION. HO\X/EVER,
INCREASED MOBILITY OFTEN COMES AT THE COST OF STABILITY. LIGAMENTS, STRONG FIBROUS BANDS, REINFORCE JOINTS AND
HELP TO PREVENT EXCESSIVE OR ABNORMAL MOVEMENTS, CONTRIBUTING TO OVERALL JOINT STABILITY.

BoNe DEVELOPMENT AND HOMEOSTASIS

THE SKELETAL SYSTEM IS NOT STATIC; IT DEVELOPS THROUGHOUT LIFE AND PLAYS A CRITICAL ROLE IN MAINTAINING THE
BODY’S INTERNAL BALANCE, PARTICULARLY CALCIUM HOMEOSTASIS. (UNDERSTANDING THESE PROCESSES IS FUNDAMENTAL TO
GRASPING THE DYNAMIC NATURE OF BONE BIOLOGY.

OssIFICATION: THE PRoCESS oF BONE FORMATION

Bone DEVELOPMENT, OR OSSIFICATION, BEGINS DURING EMBRYONIC DEVELOPMENT AND CONTINUES INTO ADULTHOOD. THERE ARE
TWO MAIN TYPES OF OSSIFICATION: INTRAMEMBRANOUS OSSIFICATION AND ENDOCHONDRAL OSSIFICATION. INTRAMEMBRANOUS
OSSIFICATION FORMS FLAT BONES OF THE SKULL AND CLAVICLES, WHERE BONE TISSUE DEVELOPS DIRECTLY FROM MESENCHYMAL
CONNECTIVE TISSUE. ENDOCHONDRAL OSSIFICATION FORMS MOST OTHER BONES, INCLUDING THE LONG BONES, WHERE A
CARTILAGE MODEL IS GRADUALLY REPLACED BY BONE TISSUE. THIS INTRICATE PROCESS INVOLVES COORDINATED CELLULAR
ACTIVITY AND PRECISE BIOCHEMICAL SIGNALS.

CALcIluM HoMEOSTASIS AND BONE REMODELING

BONE SERVES AS A MAJOR RESERVOIR FOR CALCIUM AND PHOSPHATE, MINERALS ESSENTIAL FOR NUMEROUS BODILY FUNCTIONS,



INCLUDING MUSCLE CONTRACTION, NERVE IMPULSE TRANSMISSION, AND BLOOD CLOTTING. THE BODY TIGHTLY REGULATES BLOOD
CALCIUM LEVELS THROUGH HORMONES LIKE PARATHYROID HORMONE (PTH) AND CALCITONIN. W/HEN BLOOD CALCIUM LEVELS
DROP, PTH STIMULATES OSTEOCLASTS TO BREAK DOWN BONE, RELEASING CALCIUM INTO THE BLOODSTREAM. CONVERSELY,
CALCITONIN, RELEASED WHEN BLOOD CALCIUM LEVELS ARE HIGH, PROMOTES CALCIUM DEPOSITION INTO BONE BY INHIBITING
OSTEOCLAST ACTIVITY AND STIMULATING OSTEOBLAST ACTIVITY. BONE REMODELING, A CONTINUOUS PROCESS OF
RESORPTION AND FORMATION, ALLOWS BONES TO ADAPT TO STRESS AND REPAIR MICRO-DAMAGE, WHILE ALSO PLAYING A
CRUCIAL ROLE IN MINERAL HOMEOSTASIS.

CoMMON SKeLETAL SYSTEM DISORDERS AND HEALTH

DISRUPTIONS IN THE SKELETAL SYSTEM CAN LEAD TO A VARIETY OF HEALTH CONDITIONS. COLLEGE BIOLOGY COURSES OFTEN
TOUCH UPON COMMON DISORDERS TO HIGHLIGHT THE IMPORTANCE OF SKELETAL HEALTH AND THE CONSEQUENCES OF ITS
IMPAIRMENT.

OSTEOPOROSIS

OSTEOPOROSIS IS A CONDITION CHARACTERIZED BY DECREASED BONE DENSITY, MAKING BONES FRAGILE AND SUSCEPTIBLE TO
FRACTURES. |T IS OFTEN ASSOCIATED WITH AGING, PARTICULARLY IN POSTMENOPAUSAL WOMEN, DUE TO DECLINING ESTROGEN
LEVELS. FACTORS LIKE POOR NUTRITION, LACK OF PHYSICAL ACTIVITY, AND CERTAIN MEDICAL CONDITIONS CAN ALSO
CONTRIBUTE TO ITS DEVELOPMENT.

ARTHRITIS

ARTHRITIS IS A GENERAL TERM ENCOMPASSING INFLAMMATORY CONDITIONS OF THE JOINTS. OSTEOARTHRITIS/ A DEGENERATIVE
JOINT DISEASE, OCCURS WHEN THE CARTILAGE THAT CUSHIONS THE ENDS OF BONES WEARS DOWN OVER TIME. RHEUMATOID
ARTHRITIS IS AN AUTOIMMUNE DISORDER WHERE THE IMMUNE SYSTEM ATTACKS THE BODY'S OWN TISSUES, INCLUDING THE LINING
OF THE JOINTS, CAUSING INFLAMMATION AND PAIN.

FRACTURES

FRACTURES ARE BREAKS IN THE CONTINUITY OF BONE. THEY CAN RANGE FROM HAIRLINE CRACKS TO COMPLETE BREAKS WHERE THE
BONE IS DISPLACED. THE HEALING PROCESS OF A FRACTURE INVOLVES SEVERAL STAGES, INCLUDING INFLAMMATION, SOFT
CALLUS FORMATION, HARD CALLUS FORMATION, AND BONE REMODELING, DEMONSTRATING THE REMARKABLE REGENERATIVE
CAPACITY OF BONE TISSUE.

THE RoLE oF THE SkeLETAL SYSTEM IN COLLEGE BioLoGgy

THE STUDY OF THE SKELETAL SYSTEM IN COLLEGE BIOLOGY SERVES AS A CORNERSTONE FOR UNDERSTANDING HUMAN ANATOMY,
PHYSIOLOGY, AND BIOMECHANICS. |T PROVIDES A TANGIBLE FRAMEWORK UPON WHICH TO BUILD KNOWLEDGE OF OTHER ORGAN
SYSTEMS AND THEIR INTERACTIONS. FROM A FUNDAMENTAL BIOLOGICAL PERSPECTIVE, THE SKELETAL SYSTEM ILLUSTRATES
PRINCIPLES OF CELLULAR DIFFERENTIATION, TISSUE ORGANIZATION, MATERIAL SCIENCE (IN THE CONTEXT OF BONE AS A
COMPOSITE MATERIAL), AND THE INTRICATE REGULATION OF MINERAL HOMEOSTASIS. FURTHERMORE, ITS ROLE IN MOVEMENT IS
INTRINSICALLY LINKED TO THE MUSCULAR SYSTEM, FORMING THE BASIS OF BIOMECHANICAL STUDIES THAT ARE CRUCIAL IN FIELDS
RANGING FROM SPORTS SCIENCE TO REHABILITATION MEDICINE. A THOROUGH GRASP OF THESE SKELETAL SYSTEM CONCEPTS IS
THEREFORE INDISPENSABLE FOR STUDENTS PURSUING A WIDE ARRAY OF BIOLOGICAL AND HEALTH-RELATED DISCIPLINES ACROSS
THE UNITED STATES.



Q: WHAT ARE THE MAIN FUNCTIONS OF THE SKELETAL SYSTEM TAUGHT IN US COLLEGE
BIOLOGY COURSES?

A: US COLLEGE BIOLOGY COURSES TYPICALLY EMPHASIZE THE SKELETAL SYSTEM'S PRIMARY FUNCTIONS: PROVIDING
STRUCTURAL SUPPORT FOR THE BODY, PROTECTING VITAL INTERNAL ORGANS (LIKE THE BRAIN AND HEART), FACILITATING
MOVEMENT THROUGH ITS ARTICULATION WITH MUSCLES, SERVING AS A RESERVOIR FOR MINERALS (ESPECIALLY CALCIUM AND
PHOSPHATE), AND BEING THE SITE OF HEMATOPOIESIS (BLOOD CELL FORMATION) WITHIN THE BONE MARROW.

Q: HOow DO COLLEGE BIOLOGY PROGRAMS IN THE US EXPLAIN THE DIFFERENCE BETWEEN
COMPACT AND SPONGY BONE?

A: COLLEGE BIOLOGY PROGRAMS IN THE US DIFFERENTIATE COMPACT BONE AND SPONGY BONE BASED ON THEIR STRUCTURAL
ORGANIZATION AND DENSITY. COMPACT BONE IS DENSE, SOLID, AND FORMS THE OUTER LAYER OF BONES, PROVIDING STRENGTH
AND RESISTANCE TO STRESS. SPONGY BONE, ALSO KNOWN AS CANCELLOUS BONE, HAS A POROUS, LATTICE-LIKE STRUCTURE
FOUND WITHIN THE INTERIOR OF BONES, OFFERING LIGHTNESS AND HOUSING BONE MARROW , WHILE STILL CONTRIBUTING TO
STRUCTURAL INTEGRITY.

Q: WHAT SPECIFIC CELL TYPES ARE HIGHLIGHTED WHEN STUDYING BONE TISSUE IN US
COLLEGE BIOLOGY?

A: W/HEN STUDYING BONE TISSUE IN US COLLEGE BIOLOGY, EMPHASIS IS PLACED ON KEY CELL TYPES: OSTEOBLASTS, WHICH
ARE RESPONSIBLE FOR BONE FORMATION; OSTEOCYTES, MATURE BONE CELLS THAT MAINTAIN THE BONE MATRIX;, AND
OSTEOCLASTS, WHICH BREAK DOWN BONE TISSUE, FACILITATING REMODELING AND MINERAL RELEASE.

Q: WHAT IS THE TYPICAL APPROACH TO TEACHING JOINTS IN US COLLEGE BIOLOGY
COURSES?

A: US COLLEGE BIOLOGY COURSES TYPICALLY TEACH JOINTS BY CLASSIFYING THEM STRUCTURALLY (FIBROUS,
CARTILAGINOUS, SYNOVIAL) AND FUNCTIONALLY (SYNARTHROSES/ AMPHIARTHROSES, DIARTHROSES). SPECIAL ATTENTION IS
GIVEN TO SYNOVIAL JOINTS DUE TO THEIR COMPLEXITY AND WIDE RANGE OF MOTION, DETAILING THEIR COMPONENTS LIKE
ARTICULAR CARTILAGE, JOINT CAPSULES, AND SYNOVIAL FLUID.

Q: How IS BONE DEVELOPMENT, OR OSSIFICATION, COVERED IN US COLLEGE BIOLOGY?

A: COLLEGE BIOLOGY COURSES IN THE US USUALLY COVER BONE DEVELOPMENT THROUGH THE PROCESSES OF
INTRAMEMBRANOUS OSSIFICATION AND ENDOCHONDRAL OSSIFICATION. INTRAMEMBRANOUS OSSIFICATION IS EXPLAINED AS THE
DIRECT DEVELOPMENT OF BONE FROM MESENCHYMAL TISSUE, CHARACTERISTIC OF FLAT BONES, WHILE ENDOCHONDRAL
OSSIFICATION IS DETAILED AS THE REPLACEMENT OF A CARTILAGE MODEL WITH BONE, TYPICAL FOR LONG BONES.

Q: WHAT COMMON SKELETAL DISORDERS ARE TYPICALLY DISCUSSED IN US COLLEGE
BIOLOGY?

A: US COLLEGE BIOLOGY COURSES OFTEN DISCUSS COMMON SKELETAL DISORDERS TO ILLUSTRATE THE SYSTEM'S
VULNERABILITIES. THESE COMMONLY INCLUDE OSTEOPOROSIS (BONE DENSITY LOSS), ARTHRITIS (JOINT INFLAMMATION, OFTEN
DETAILING OSTEOARTHRITIS AND RHEUMATOID ARTHRITIS)I AND VARIOUS TYPES OF BONE FRACTURES AND THEIR HEALING
PROCESSES.

QI WHY IS THE AXIAL VS. APPENDICULAR SKELETON DISTINCTION IMPORTANT IN US



COLLEGE BIOLOGY?

A: THE DISTINCTION BETWEEN THE AXIAL AND APPENDICULAR SKELETONS IS CRUCIAL IN US COLLEGE BIOLOGY AS IT ORGANIZES
THE BODY'S FRAMEWORK INTO THE CENTRAL AXIS (SKULL/ VERTEBRAL COLUMN, RIB CAGE) FOR PROTECTION AND SUPPORT, AND
THE LIMBS AND GIRDLES (ARMS, LEGS, SHOULDERS, PELVIS) FOR LOCOMOTION AND INTERACTION, PROVIDING A SYSTEMATIC
WAY TO UNDERSTAND THE SKELETAL SYSTEM'S OVERALL ARCHITECTURE AND FUNCTION.

QZ How po US COLLEGE BIOLOGY PROGRAMS ADDRESS THE SKELETAL SYSTEM'S ROLE
IN MINERAL HOMEOSTASIS?

A: US COLLEGE BIOLOGY PROGRAMS ADDRESS THE SKELETAL SYSTEM'S ROLE IN MINERAL HOMEOSTASIS BY EXPLAINING HOW
BONES ACT AS A STORAGE SITE FOR CALCIUM AND PHOSPHATE, AND HOW HORMONES LIKE PARATHYROID HORMONE AND
CALCITONIN REGULATE BLOOD CALCIUM LEVELS BY INFLUENCING BONE RESORPTION AND DEPOSITION, SHOW CASING BONE'S
DYNAMIC METABOLIC FUNCTION.
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