82. Starvation, malnutrition
malnutrition = a condition caused by inadequate intake or digestion of nutrients
● Quantitative - hyponutrition 
- simple starvation 
                        - protein energy malnutrition (PEM)
                        - overnutrition
● Qualitative - Kwashiorkor, Vitamin deficiencies etc.

Simple starvation
= lack of calorie intake
= results from 
	inability to earn food
	starvation diets
	specific clinical situations (tumor, trauma, burns, psychiatric diseases) 

Fuel stores:
1) fat – cca 15 kg (135 000 kcal)
2) glycogen – 0.2 kg (800 kcal)
3) proteins  - 6 kg (24 000 kcal, available only 1/3)

Time course 
1) Short-term starvation - first few days
a) post-absorptive starvation – 4-6 hours after last meal 
	Energy covered from recently received food

Glycogenolysis (liver) - peaks 4-8 hr., ends 12-18 hr. after the last meal
Gluconeogenesis (liver) - onset 12-18 hr.
b) early (non-adapted) starving (cca 4-5 days)
- glycogen stores are depleted 
- full gluconeogenesis from: lactate, pyruvate, glycerol, AK (in this period rapid depletion of proteins)
2) Long-term starvation (adapted) - after several days (cca 4-5)
         - gluconeogenesis  (to 1/3), esp. that from AK
- lipolysis – fatty acids
→ Energy for heart
→ ketoacidosis (acetoacetate, 3-hydroxybutyrate, acetone) 
 → 2/3 energy for brain
3) Death from starvation
    - towards the end – fat resources depleted → rapid depletion of proteins when body proteins drop to 1/2  death
    - severe alteration of electrolyte balance

Symptoms
	body weight reduction up to 50%

organ weight reduction (intestine, liver  heart, kidneys  CNS)
skin - pale, dry, inelastic, cold, hair - dry, falls out easily
gonadal atrophy, loss of libido, amenorrhea
weakness, apathy/irritability
blood pressure 
GIT - achlorhydria, diarrhea
anaemia


Hyponutrition - causes
● inadequate intake
- developing countries - poverty
- psychiatric disorders - anorexia, bulimia
- disorders of consciousness
● digestion disorders
- gastrectomy
- pancreatic diseases
- shortage of bile
- enzymatic defects
● resorption disorders
- chronic inflammations of intestine (Crohn, amyloidosis)
- too short intestine – resections (tumors)
- laxatives, chronic diarrhea
● metabolic disorders
   - higher losses, higher consumption (tumors, sepsis, burn, polytrauma)

Classification 
Protein-energy malnutrition - (dry, thin, desiccated)
Protein malnutrition - Kwashiorkor (wet, edematous, swollen)
Combined

1) Protein-energy malnutrition (PEM)
 intake of protein as well as non-protein nutrients = dry form
Grade = determined by calculating weight as a % of expected weight for the height using international standards
	normal state     90 to 110%

mild PEM        85 to 90%
moderate         75 to 85%
severe              < 75%
Marasmus (Infantile Atrophy, Inanition, Athrepsia)
= severe form of PEM (near starvation)
- prolonged adapted starvation
- predominant form in developing countries
Symptoms - similar to simple starvation

Kwashiorkor
= disease of ”displaced” child
less common than PEM (rural Africa, the Caribbean and Pacific islands) 
Etiology:
● non sufficient intake of proteins
   - foods are protein deficient (yam, cassava, sweet potato, and green banana)
   - pure quality of proteins (wrong balance of AA)
● catabolic states - loss of proteins (burns, trauma, sepsis – so called ”stress starvation”)

Pathogenesis:
- first  plasmatic proteins → hypoalbuminemia → hypoproteinemia → edema
- impaired lipoprotein synthesis causes fatty liver
-  transferrin  anemia
-  immunoglobulins  infections (resembles AIDS, but event. reversible)
Symptoms: 
-  muscle mass 
- retarded growth
- parenchymatous organs (heart, CNS) preserved
- adipose tissues preserved 
- dermatitis, changes in skin pigment
- hair changes (thinning, discoloration event. "striped flag" appearance)
- edema
- large protuberant belly 
- enlarged steatotic liver 
- anaemia, bleeding
-  immunity 
- irritability, lethargy

Anorexia
= loss of appetite or desire to eat
- psychologic reasons - A. nervosa
- damage to lateral H (hunger center)
- cancer (anorexia appears in 15% to 25% of patients at the time of diagnosis and becomes universal in widely metastatic disease)  

Cachexia
= body status characterized by:
- severe weakness
- marked and progressive loss of body weight, fat, and muscle

results from: 
- anorexia
- starvation
- adequate nutrition, but malabsorption
- cancer (anorexia and/or higher metabolic needs of tumor cells, BMR is not adaptive!)

Psychiatric nutrition disorders
Anorexia nervosa 
= Eating disorder associated with a distorted body image 
 calorie intake  severe weight loss
+ decreased or absent menstruation (“critical body fat” theory) 

Risk factors:
- upper or middle economic background
- female
- goal-oriented family or personality

Bulimia (recurrent binge eating; binge eating)
= Eating disorder characterized by eating more than needed to satisfy the hunger
   followed by self-induced vomiting or use of laxatives



