CARBOHYDRATE METABOLISM IN PEDIATRICS

UNDERSTANDING CARBOHYDRATE METABOLISM IN PEDIATRICS: A COMPREHENSIVE OVERVIEW

CARBOHYDRATE METABOLISM IN PEDIATRICS IS A CORNERSTONE OF CHILD HEALTH, DICTATING ENERGY AVAILABILITY AND
INFLUENCING GROWTH AND DEVELOPMENT FROM INFANCY THROUGH ADOLESCENCE. THIS INTRICATE PROCESS INVOLVES THE
BREAKDOWN, ABSORPTION, AND UTILIZATION OF CARBOHYDRATES, ESSENTIAL MACRONUTRIENTS THAT FUEL CELLULAR
FUNCTIONS AND PHYSIOLOGICAL PROCESSES. UNDERSTANDING THESE PATHWAYS IS CRUCIAL FOR IDENTIFYING NUTRITIONAL
NEEDS, DIAGNOSING METABOLIC DISORDERS, AND MANAGING CONDITIONS RANGING FROM COMMON DIETARY CHALLENGES TO RARE
GENETIC DISEASES. THIS ARTICLE DELVES INTO THE FUNDAMENTAL ASPECTS OF CARBOHYDRATE METABOLISM IN CHILDREN,
EXPLORING ITS UNIQUE CHARACTERISTICS, DEVELOPMENTAL STAGES, COMMON DISRUPTIONS, AND CLINICAL IMPLICATIONS.
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THE BlIocHEMISTRY oF CARBOHYDRATE DIGESTION AND ABSORPTION

THE JOURNEY OF DIETARY CARBOHYDRATES BEGINS IN THE MOUTH, WHERE SALIVARY AMYLASE INITIATES THE BREAKDOWN OF
COMPLEX POLYSACCHARIDES LIKE STARCH INTO SMALLER OLIGOSACCHARIDES. THIS ENZYMATIC ACTION CONTINUES BRIEFLY
BEFORE BEING HALTED BY THE ACIDIC ENVIRONMENT OF THE STOMACH. UPON REACHING THE SMALL INTESTINE, PANCREATIC
AMYLASE TAKES OVER, FURTHER HYDROLYZING THESE OLIGOSACCHARIDES INTO DISACCHARIDES, SUCH AS MALTOSE, SUCROSE,
AND LACTOSE, AND EVEN SMALLER MONOSACCHARIDES LIKE GLUCOSE, FRUCTOSE, AND GALACTOSE. THIS INITIAL DIGESTIVE
PHASE IS CRITICAL FOR PREPARING CARBOHYDRATES FOR ABSORPTION.

THE FINAL STAGE OF CARBOHYDRATE DIGESTION AND ABSORPTION OCCURS AT THE BRUSH BORDER OF THE INTESTINAL
EPITHELIAL CELLS. HERE, SPECIFIC ENZYMES EMBEDDED IN THE MICROVILLI, INCLUDING SUCRASE, LACTASE, AND MALTASE, CLEAVE
THE DISACCHARIDES INTO THEIR CONSTITUENT MONOSACCHARIDES. THESE MONOSACCHARIDES ARE THEN ACTIVELY
TRANSPORTED OR FACILITATED INTO THE ENTEROCYTES. GLUCOSE AND GALACTOSE ARE ABSORBED VIA THE SODIUM-GLUCOSE
CcOTRANSPORTER 1 (SGLT 1), A PROCESS THAT REQUIRES ENERGY. FRUCTOSE, ON THE OTHER HAND, IS ABSORBED THROUGH
FACILITATED DIFFUSION VIA THE GLUT 5 TRANSPORTER. ONCE INSIDE THE ENTEROCYTES, ALL ABSORBED MONOSACCHARIDES
ARE TRANSPORTED INTO THE BLOODSTREAM VIA FACILITATED DIFFUSION MEDIATED BY GLUT 2 TRANSPORTERS, ENTERING THE
PORTAL CIRCULATION AND TRAVELING TO THE LIVER FOR FURTHER PROCESSING.

GLycoLYsIs: THE PRIMARY ENERGY PATHWAY

GLYCOLYSIS IS A FUNDAMENTAL METABOLIC PATHWAY THAT OCCURS IN THE CYTOPLASM OF VIRTUALLY ALL CELLS, INCLUDING
THOSE IN PEDIATRIC PATIENTS. |T IS THE INITIAL AND PRIMARY MEANS OF EXTRACTING ENERGY FROM GLUCOSE. THIS ANAEROBIC
PROCESS BREAKS DOWN ONE MOLECULE OF GLUCOSE (A SIX-CARBON SUGAR) INTO TWO MOLECULES OF PYRUVATE (A THREE-
CARBON COMPOUND), YIELDING A NET PRODUCTION OF TWO MOLECULES OF ADENOSINE TRIPHOSPHATE (ATP) AND TWO
MOLECULES OF NICOTINAMIDE ADENINE DINUCLEOTIDE (NADH). ATP IS THE CELL'S MAIN ENERGY CURRENCY , POWERING
COUNTLESS BIOLOGICAL PROCESSES. THE NADH PRODUCED CAN BE FURTHER OXIDIZED IN THE ELECTRON TRANSPORT CHAIN TO



GENERATE MORE A TP UNDER AEROBIC CONDITIONS.

THE TEN ENZYMATIC STEPS OF GLYCOLYSIS ARE HIGHLY CONSERVED ACROSS SPECIES AND ARE ESSENTIAL FOR PROVIDING
IMMEDIATE ENERGY , ESPECIALLY DURING PERIODS OF HIGH DEMAND OR WHEN OXYGEN IS LIMITED. IN NEWBORNS AND INFANTS,
WHOSE METABOLIC SYSTEMS ARE STILL MATURING, GLYCOLYSIS PLAYS AN EVEN MORE CRITICAL ROLE IN MEETING THEIR HIGH
ENERGY REQUIREMENTS FOR GROW TH AND BRAIN DEVELOPMENT. THE EFFICIENCY OF GLYCOLYSIS IS VITAL FOR MAINTAINING
CELLULAR FUNCTION AND PREVENTING ENERGY DEFICITS.

GLYCOGEN METABOLISM: STORAGE AND RELEASE OF GLUCOSE

GLYCOGEN IS THE PRIMARY STORAGE FORM OF GLUCOSE IN ANIMALS, SERVING AS A READILY ACCESSIBLE ENERGY RESERVE. IN
CHILDREN, SIGNIFICANT GLYCOGEN STORES ARE TYPICALLY FOUND IN THE LIVER AND SKELETAL MUSCLES. HEPATIC GLYCOGEN
PLAYS A CRUCIAL ROLE IN MAINTAINING BLOOD GLUCOSE HOMEOSTASIS, RELEASING GLUCOSE INTO THE CIRCULATION BETWEEN
MEALS TO PREVENT HYPOGLYCEMIA. MUSCLE GLYCOGEN, CONVERSELY, IS PRIMARILY USED AS AN ENERGY SOURCE BY THE
MUSCLES THEMSELVES DURING PHYSICAL ACTIVITY.

THE SYNTHESIS OF GLYCOGEN, KNOWN AS GLYCOGENESIS, IS STIMULATED BY INSULIN WHEN BLOOD GLUCOSE LEVELS ARE HIGH.
THIS PROCESS INVOLVES THE SEQUENTIAL ADDITION OF GLUCOSE UNITS TO A GLYCOGEN PRIMER. THE BREAKDOWN OF
GLYCOGEN, CALLED GLYCOGENOLYSIS, IS STIMULATED BY GLUCAGON AND EPINEPHRINE (ADRENALINE) WHEN BLOOD GLUCOSE
LEVELS ARE LOW. THIS HORMONAL SIGNALING TRIGGERS THE RELEASE OF GLUCOSE- 1 -PHOSPHATE FROM GLYCOGEN STORES,
WHICH IS THEN CONVERTED TO GLUCOSE-G-PHOSPHATE FOR ENTRY INTO GLYCOLYSIS OR, IN THE LIVER, DEPHOSPHORYLATED
TO FREE GLUCOSE FOR RELEASE INTO THE BLOODSTREAM.

GLUCONEOGENESIS: SYNTHESIZING GLUCOSE FROM NoN-CARBOHYDRATE
SOURCES

GLUCONEOGENESIS IS A METABOLIC PATHWAY THAT SYNTHESIZES GLUCOSE FROM NON-CARBOHYDRATE PRECURSORS, SUCH AS
LACTATE, PYRUVATE, GLYCEROL, AND CERTAIN AMINO ACIDS. THIS PROCESS IS VITAL FOR MAINTAINING BLOOD GLUCOSE
LEVELS DURING PROLONGED FASTING, STARVATION, OR PERIODS OF INTENSE PHYSICAL ACTIVITY WHEN GLYCOGEN STORES ARE
DEPLETED. IN PEDIATRIC POPULATIONS, PARTICULARLY NEONATES AND YOUNG INFANTS, GLUCONEOGENESIS IS A CRITICAL
SURVIVAL MECHANISM, AS THEIR GLYCOGEN STORES ARE RELATIVELY LIMITED AND THEIR RELIANCE ON A CONTINUOUS GLUCOSE
SUPPLY FOR BRAIN FUNCTION IS PARAMOUNT.

THE LIVER IS THE PRINCIPAL SITE OF GLUCONEOGENESIS, ALTHOUGH THE KIDNEYS ALSO CONTRIBUTE, ESPECIALLY DURING
PROLONGED FASTING. THIS PATHWAY IS ENERGETICALLY EXPENSIVE, REQUIRING ATP AND GTP TO DRIVE THE SYNTHESIS OF
GLUCOSE FROM THESE PRECURSOR MOLECULES. T IS TIGHTLY REGULATED BY HORMONES LIKE GLUCAGON AND CORTISOL, WHICH
PROMOTE GLUCONEOGENESIS, AND INSULIN, WHICH INHIBITS IT. UNDERSTANDING THE CAPACITY FOR GLUCONEOGENESIS IN
DIFFERENT PEDIATRIC AGE GROUPS IS IMPORTANT FOR MANAGING CONDITIONS LIKE HYPOGLYCEMIA.

THE PENTOSE PHOSPHATE PATHWAY: BEYOND ENERGY PRODUCTION

THE PENTOSE PHOSPHATE PATHWAY (PPP), ALSO KNOWN AS THE HEXOSE MONOPHOSPHATE SHUNT, IS A METABOLIC ROUTE
PARALLEL TO GLYCOLYSIS THAT PRIMARILY SERVES TWO CRITICAL FUNCTIONS: THE PRODUCTION OF REDUCING EQUIVALENTS IN
THE FORM OF NADPH AND THE SYNTHESIS OF PENTOSE SUGARS, WHICH ARE ESSENTIAL BUILDING BLOCKS FOR NUCLEOTIDES AND
NUCLEIC ACIDS. NADPH IS CRUCIAL FOR REDUCTIVE BIOSYNTHESIS (SUCH AS FATTY ACID AND STEROID SYNTHESIS) AND FOR
PROTECTING CELLS AGAINST OXIDATIVE STRESS BY REGENERATING REDUCED GLUTATHIONE, AN IMPORTANT ANTIOXIDANT.

IN PEDIATRIC PHYSIOLOGY, THE PPP IS PARTICULARLY ACTIVE IN RAPIDLY GROWING TISSUES AND IN CELLS INVOLVED IN RAPID



CELL DIVISION, SUCH AS IN BONE MARROW , SKIN, AND THE LIVER. THe NADPH GENERATED IS VITAL FOR IMMUNE RESPONSES,
DETOXIFICATION PROCESSES, AND THE SYNTHESIS OF CELLULAR COMPONENTS REQUIRED FOR GROW TH. DISRUPTIONS IN THE PPP
CAN HAVE SIGNIFICANT IMPLICATIONS, LEADING TO CONDITIONS LIKE G6PD DEFICIENCY, WHICH CAN CAUSE HEMOLYTIC ANEMIA,
ESPECIALLY WHEN EXPOSED TO CERTAIN OXIDATIVE STRESSORS COMMON IN CHILDHOOD INFECTIONS OR MEDICATIONS.

HorRMONAL REGULATION OF PEDIATRIC CARBOHYDRATE METABOLISM

THE INTRICATE BALANCE OF CARBOHYDRATE METABOLISM IN CHILDREN IS EXQUISITELY CONTROLLED BY A COMPLEX INTERPLAY
OF HORMONES. THE PRIMARY REGULATORS INCLUDE INSULIN, GLUCAGON, EPINEPHRINE, CORTISOL, AND GROW TH HORMONE.
|NSULIN, SECRETED BY THE BETA CELLS OF THE PANCREAS, IS THE KEY ANABOLIC HORMONE, LOWERING BLOOD GLUCOSE BY
PROMOTING GLUCOSE UPTAKE INTO CELLS, STIMULATING GLYCOGEN SYNTHESIS, AND INHIBITING GLUCONEOGENESIS AND
GLYCOGENOLYSIS.

GLUCAGON, SECRETED BY THE ALPHA CELLS OF THE PANCREAS, ACTS ANTAGONISTICALLY TO INSULIN, RAISING BLOOD GLUCOSE
LEVELS BY STIMULATING GLYCOGENOLYSIS AND GLUCONEOGENESIS, PARTICULARLY IN THE LIVER. EPINEPHRINE, RELEASED BY THE
ADRENAL MEDULLA DURING STRESS, ALSO INCREASES BLOOD GLUCOSE BY PROMOTING GLYCOGENOLYSIS IN THE LIVER AND
MUSCLES. CORTISOL, A GLUCOCORTICOID FROM THE ADRENAL CORTEX, HAS A MORE SUSTAINED EFFECT, PROMOTING
GLUCONEOGENESIS AND CONTRIBUTING TO INSULIN RESISTANCE. GROWTH HORMONE, SECRETED BY THE PITUITARY GLAND, HAS
COMPLEX EFFECTS, GENERALLY PROMOTING GLUCOSE UTILIZATION BUT ALSO INDUCING INSULIN RESISTANCE OVER TIME. THe
COORDINATED ACTION OF THESE HORMONES ENSURES THAT GLUCOSE IS AVAILABLE WHEN NEEDED AND STORED EFFICIENTLY \WHEN
IN EXCESS, MAINTAINING METABOLIC STABILITY THROUGHOUT CHILDHOOD.

DeveLoPMENTAL CHANGES IN CARBOHYDRATE METABOLISM

CARBOHYDRATE METABOLISM UNDERGOES SIGNIFICANT DEVELOPMENTAL MATURATION FROM THE FETAL PERIOD THROUGH
INFANCY, CHILDHOOD, AND ADOLESCENCE. IN UTERO, THE FETUS RELIES ON MATERNAL GLUCOSE SUPPLY, WITH LIMITED
INDEPENDENT CARBOHYDRATE METABOLISM. POSTNATALLY, THE NEWBORN'S METABOLIC SYSTEM MUST ADAPT RAPIDLY TO
PROCESS DIETARY CARBOHYDRATES. GLYCOLYSIS IS THE PRIMARY IMMEDIATE ENERGY SOURCE. HEPATIC GLYCOGEN STORES ARE
BUILT UP DURING LATE GESTATION, PROVIDING A CRUCIAL BUFFER AGAINST HYPOGLYCEMIA IN THE FIRST FEW HOURS OF LIFE.
HOWEVER, THESE STORES ARE LIMITED AND ARE RAPIDLY DEPLETED, MAKING THE DEVELOPMENT OF GLUCONEOGENESIS
PARAMOUNT WITHIN THE FIRST 24-48 HOURS.

INFANTS AND YOUNG CHILDREN HAVE HIGHER BASAL METABOLIC RATES AND A GREATER RELIANCE ON GLUCOSE FOR BRAIN
DEVELOPMENT COMPARED TO ADULTS. THEIR CAPACITY FOR GLYCOGEN STORAGE AND MOBILIZATION MATURES OVER TIME. AS
CHILDREN GROW INTO ADOLESCENCE, THEIR METABOLIC DEMANDS CONTINUE TO EVOLVE, INFLUENCED BY HORMONAL CHANGES
ASSOCIATED WITH PUBERTY AND INCREASING PHYSICAL ACTIVITY LEVELS. THE EFFICIENCY OF INSULIN ACTION AND SENSITIVITY
CAN ALSO FLUCTUATE DURING THESE DEVELOPMENTAL STAGES, IMPACTING GLUCOSE REGULATION.

CoMMoN CARBOHYDRATE METABOLISM DISORDERS IN CHILDREN

SEVERAL DISORDERS CAN AFFECT CARBOHYDRATE METABOLISM IN PEDIATRIC POPULATIONS, RANGING IN SEVERITY AND
ETIOLOGY. CONGENITAL DISORDERS OF GLYCOSYLATION (CDGS) ARE A GROUP OF RARE GENETIC DISORDERS THAT AFFECT THE
SYNTHESIS OF COMPLEX CARBOHYDRATES (GLYCANS) AND CAN IMPACT NUMEROUS BODILY SYSTEMS. GLYCOGEN STORAGE
DIsEASES (GSDS) ARE A GROUP OF INHERITED METABOLIC DISORDERS CHARACTERIZED BY DEFECTS IN ENZYMES INVOLVED IN
GLYCOGEN SYNTHESIS OR BREAKDOWN, LEADING TO ABNORMAL AMOUNTS OR STRUCTURES OF GLYCOGEN IN TISSUES, PRIMARILY
THE LIVER AND MUSCLES. EXAMPLES INCLUDE GSD | (VoN GIErke DISEASE) AND GSD V (MCARDLE DISEASE).

GALACTOSEMIA IS ANOTHER IMPORTANT INHERITED DISORDER WHERE INFANTS CANNOT PROPERLY METABOLIZE GALACTOSE, A
COMPONENT OF LACTOSE. THIS LEADS TO THE ACCUMULATION OF TOXIC BYPRODUCTS THAT CAN CAUSE SEVERE LIVER



DAMAGE, KIDNEY PROBLEMS, AND INTELLECTUAL DISABILITY IF NOT IDENTIFIED AND TREATED PROMPTLY. HEREDITARY FRUCTOSE
INTOLERANCE IS SIMILAR, AFFECTING THE METABOLISM OF FRUCTOSE AND SUCROSE. DIABETES MELLITUS, PARTICULARLY TYPE 1
DIABETES, IS A CHRONIC AUTOIMMUNE CONDITION WHERE THE BODY DESTROYS INSULIN-PRODUCING BETA CELLS, LEADING TO
HYPERGLYCEMIA AND PROFOUND METABOLIC DERANGEMENTS. W/HILE LESS COMMON, OTHER ENZYMATIC DEFICIENCIES AFFECTING
GLYCOLYSIS OR GLUCONEOGENESIS CAN ALSO PRESENT WITH SIGNIFICANT CLINICAL CONSEQUENCES IN CHILDREN.

CLINICAL IMPLICATIONS AND MANAGEMENT STRATEGIES

DISRUPTIONS IN PEDIATRIC CARBOHYDRATE METABOLISM CAN MANIFEST IN A WIDE ARRAY OF CLINICAL SYMPTOMS, OFTEN
DEPENDENT ON THE SPECIFIC METABOLIC PATHWAY AFFECTED AND THE SEVERITY OF THE UNDERLYING DEFECT. HYPOGLYCEMIA
(LO\X/ BLOOD SUGAR) IS A COMMON PRESENTATION, ESPECIALLY IN NEONATES AND INFANTS WITH IMPAIRED GLUCOSE
PRODUCTION OR INCREASED GLUCOSE UTILIZATION. SYMPTOMS CAN INCLUDE IRRITABILITY, LETHARGY, POOR FEEDING, TREMORS,
SEIZURES, AND EVEN COMA. CONVERSELY, HYPERGLYCEMIA (HIGH BLOOD SUGAR) IS CHARACTERISTIC OF DIABETES MELLITUS AND
CAN LEAD TO SYMPTOMS SUCH AS EXCESSIVE THIRST, FREQUENT URINATION, WEIGHT LOSS, AND FATIGUE.

MANAGEMENT STRATEGIES ARE HIGHLY INDIVIDUALIZED AND DEPEND ON THE DIAGNOSIS. FOR HYPOGLYCEMIA DUE TO IMPAIRED
GLUCONEOGENESIS OR GLYCOGENOLYSIS, FREQUENT FEEDING, CORNSTARCH THERAPY (TO PROVIDE A SLOW-RELEASE GLUCOSE
SOURCE), AND IN SEVERE CASES, INTRAVENOUS GLUCOSE INFUSIONS ARE EMPLOYED. FOR DISORDERS OF CARBOHYDRATE
ABSORPTION OR UTILIZATION, DIETARY MODIFICATIONS ARE PARAMOUNT. THIS INCLUDES RESTRICTING SPECIFIC SUGARS LIKE
LACTOSE, FRUCTOSE, OR SUCROSE, OR MANAGING OVERALL CARBOHYDRATE INTAKE TO PREVENT METABOLIC CRISES. For TYPE
1 DIABETES, LIFELONG INSULIN THERAPY , CAREFUL BLOOD GLUCOSE MONITORING, AND DIETARY MANAGEMENT ARE ESSENTIAL.
GENETIC COUNSELING AND NEWBORN SCREENING PROGRAMS PLAY A VITAL ROLE IN EARLY DETECTION AND INTERVENTION FOR
MANY OF THESE CONDITIONS, SIGNIFICANTLY IMPROVING LONG-TERM OUTCOMES.

NUTRITIONAL CONSIDERATIONS FOR PEDIATRIC CARBOHYDRATE INTAKE

CARBOHYDRATES ARE THE PREFERRED AND MOST READILY AVAILABLE SOURCE OF ENERGY FOR CHILDREN, PROVIDING
APPROXIMATELY 45‘650/0 OF THEIR TOTAL DAILY CALORIC INTAKE. THE TYPE AND QUANTITY OF CARBOHYDRATES CONSUMED
ARE CRITICAL FOR SUPPORTING GROWTH, DEVELOPMENT, AND OVERALL HEALTH. For INFANTS, BREAST MILK AND INFANT
FORMULAS ARE THE PRIMARY SOURCES OF CARBOHYDRATES, PRIMARILY IN THE FORM OF LACTOSE. AS INFANTS TRANSITION TO
SOLID FOODS, A VARIETY OF COMPLEX AND SIMPLE CARBOHYDRATES ARE INTRODUCED, INCLUDING STARCHES FROM GRAINS,
FRUITS, AND VEGETABLES.

CHOOSING NUTRIENT-DENSE CARBOHYDRATE SOURCES IS IMPORTANT. W/HOLE GRAINS, FRUITS, AND VEGETABLES PROVIDE NOT
ONLY ENERGY BUT ALSO ESSENTIAL FIBER, VITAMINS, AND MINERALS. LIMITING THE INTAKE OF ADDED SUGARS FOUND IN
PROCESSED FOODS, SUGARY DRINKS, AND SWEETS IS CRUCIAL TO PREVENT EXCESSIVE CALORIE INTAKE, DENTAL CARIES, AND THE
DEVELOPMENT OF UNHEALTHY EATING PATTERNS. FOR CHILDREN WITH SPECIFIC METABOLIC DISORDERS, PRECISE DIETARY
ADJUSTMENTS ARE NECESSARY, OFTEN GUIDED BY REGISTERED DIETITIANS AND PEDIATRIC METABOLIC SPECIALISTS TO ENSURE
ADEQUATE ENERGY INTAKE WHILE PREVENTING METABOLIC DECOMPENSATION. BALANCING APPROPRIATE CARBOHYDRATE INTAKE
WITH OTHER MACRONUTRIENTS AND MICRONUTRIENTS IS FUNDAMENTAL TO OPTIMIZING PEDIATRIC HEALTH.

FREQUENTLY AskeD QUESTIONS

QI W/HY IS CARBOHYDRATE METABOLISM PARTICULARLY IMPORTANT IN NEONATES?

A: NEONATES HAVE LIMITED GLYCOGEN STORES AND A HIGH BRAIN-TO-BODY WEIGHT RATIO, MEANING THEIR BRAINS HAVE A
SIGNIFICANT AND CONSTANT DEMAND FOR GLUCOSE. IMPAIRED CARBOHYDRATE METABOLISM IN NEONATES CAN QUICKLY LEAD TO
SEVERE HYPOGLYCEMIA, WHICH CAN CAUSE IRREVERSIBLE BRAIN DAMAGE. THEREFORE, EFFICIENT GLYCOLYSIS AND THE RAPID
DEVELOPMENT OF GLUCONEOGENESIS ARE CRITICAL FOR THEIR SURVIVAL AND HEALTHY DEVELOPMENT.



QI \WHAT ARE THE SIGNS OF IMPAIRED CARBOHYDRATE METABOLISM IN A CHILD?

A: SIGNS CAN VARY DEPENDING ON THE SPECIFIC CONDITION BUT OFTEN INCLUDE SYMPTOMS OF HYPOGLYCEMIA SUCH AS
LETHARGY, IRRITABILITY, POOR FEEDING, SWEATING, TREMORS, AND SEIZURES, OR SYMPTOMS OF HYPERGLYCEMIA SUCH AS
EXCESSIVE THIRST, FREQUENT URINATION, UNEXPLAINED WEIGHT LOSS, AND FATIGUE. IN SOME DISORDERS, FAILURE TO THRIVE OR
DEVELOPMENTAL DELAYS MAY ALSO BE OBSERVED.

Q: How IS GALACTOSEMIA DIAGNOSED IN INFANTS?

A: GALACTOSEMIA IS TYPICALLY DIAGNOSED THROUGH NEWBORN SCREENING PROGRAMS THAT ANALYZE A BLOOD SAMPLE
COLLECTED A FEW DAYS AFTER BIRTH. IF THE SCREENING TEST IS POSITIVE, FURTHER DIAGNOSTIC TESTS, INCLUDING MEASURING
ENZYME ACTIVITY IN RED BLOOD CELLS AND GENETIC TESTING, ARE PERFORMED TO CONFIRM THE DIAGNOSIS.

QZ \WHAT IS THE ROLE OF INSULIN IN PEDIATRIC CARBOHYDRATE METABOLISM?

A: INSULIN IS A CRUCIAL HORMONE SECRETED BY THE PANCREAS THAT LOWERS BLOOD GLUCOSE LEVELS. IN CHILDREN, IT
PROMOTES THE UPTAKE OF GLUCOSE FROM THE BLOODSTREAM INTO CELLS FOR ENERGY PRODUCTION OR STORAGE AS
GLYCOGEN. |T ALSO INHIBITS THE LIVER FROM PRODUCING MORE GLUCOSE. PROPER INSULIN FUNCTION IS VITAL FOR PREVENTING
HYPERGLYCEMIA.

QI CAN DIETARY FIBER IMPACT CARBOHYDRATE METABOLISM IN CHILDREN?

A: YES, DIETARY FIBER, A TYPE OF CARBOHYDRATE THAT THE BODY CANNOT DIGEST, PLAYS A SIGNIFICANT ROLE. SOLUBLE
FIBER CAN HELP SLOW DOWN THE ABSORPTION OF GLUCOSE INTO THE BLOODSTREAM, PREVENTING RAPID SPIKES IN BLOOD SUGAR
LEVELS. IT ALSO PROMOTES SATIETY, WHICH CAN HELP MANAGE OVERALL CALORIE INTAKE. INSOLUBLE FIBER AIDS IN DIGESTIVE
HEALTH.

Q: \WHAT ARE THE LONG-TERM IMPLICATIONS OF UNTREATED CARBOHYDRATE
METABOLISM DISORDERS IN CHILDREN?

A: THE LONG-TERM IMPLICATIONS CAN BE SEVERE AND VARIED, DEPENDING ON THE DISORDER. THEY CAN INCLUDE CHRONIC
HYPOGLYCEMIA LEADING TO NEUROLOGICAL DAMAGE AND DEVELOPMENTAL DISABILITIES, ORGAN DAMAGE (E.G‘, LIVER, KIDNEY),
GROWTH RETARDATION, AND IN THE CASE OF DIABETES, COMPLICATIONS AFFECTING THE EYES, KIDNEYS, NERVES, AND
CARDIOVASCULAR SYSTEM LATER IN LIFE.

Q: How ARE GLYCOGEN STORAGE DISEASES (GSDS) MANAGED?

A: MANAGEMENT OF GSDS IS TAILORED TO THE SPECIFIC TYPE AND SEVERITY. |T OFTEN INVOLVES FREQUENT MEALS OR
CONTINUOUS FEEDING, A DIET HIGH IN COMPLEX CARBOHYDRATES (LIKE UNCOOKED CORNSTARCH FOR SOME TYPES) TO MAINTAIN
BLOOD GLUCOSE LEVELS, AVOIDING FASTING, AND MANAGING ASSOCIATED SYMPTOMS LIKE LIVER ENLARGEMENT OR MUSCLE
WEAKNESS. MEDICATIONS MAY ALSO BE USED IN CERTAIN GSDs.

Q: IS IT SAFE FOR CHILDREN TO CONSUME ARTIFICIAL SWEETENERS AS A SUBSTITUTE
FOR SUGAR?P

A: THE USE OF ARTIFICIAL SWEETENERS IN CHILDREN IS A COMPLEX TOPIC AND SHOULD GENERALLY BE APPROACHED WITH
CAUTION. WHILE THEY DO NOT DIRECTLY IMPACT BLOOD GLUCOSE LEVELS LIKE SUGAR, THEIR LONG-TERM EFFECTS ON GUT
MICROBIOME, METABOLIC HEALTH, AND APPETITE REGULATION IN DEVELOPING CHILDREN ARE STILL BEING RESEARCHED. IT's OFTEN
RECOMMENDED TO PRIORITIZE WHOLE FOODS AND LIMIT ALL FORMS OF INTENSE SWEETNESS, WHETHER FROM SUGAR OR ARTIFICIAL
SWEETENERS, FOR CHILDREN.



Q: WHAT IS THE CONNECTION BETWEEN OBESITY AND CARBOHYDRATE METABOLISM IN
CHILDREN?

A: OBESITY IN CHILDREN IS OFTEN CLOSELY LINKED TO IMBALANCES IN CARBOHYDRATE METABOLISM. HIGH INTAKE OF REFINED
CARBOHYDRATES AND ADDED SUGARS CAN LEAD TO EXCESS CALORIE CONSUMPTION, CONTRIBUTING TO WEIGHT GAIN. OVER
TIME, THIS CAN LEAD TO INSULIN RESISTANCE, A CONDITION WHERE THE BODY'S CELLS BECOME LESS RESPONSIVE TO INSULIN,
INCREASING THE RISK OF DEVELOPING TYPE 2 DIABETES AND OTHER METABOLIC COMPLICATIONS.
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