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Nutritional disorders 



Presenter
Presentation Notes
Anyone can develop binge eating disorder, regardless of race, sex, age, or weight. It’s believed to be the most common eating disorder in the U.S. Although women are slightly more likely to have it, men can also get it. More than 6 million Americans -- 2% of men and 3.5% of women -- will have this condition at some point in their lives. Men are more likely to have it in middle age. Among teens, 1.6% have binge eating disorder.







Perfect body? 



OTHER PSYCHIATRIC CONDITIONS AFFECTING 
FOOD INTAKE 

Mood Disorders 

Schizophrenia 

Substance Use Disorders 

Attention Deficit Hyperactivity Disorder 

Psychotropic Medications   Food Intake 



Mood Disorders 

Accompanied 
by;  

changes in 
sleep 

patterns  

difficulty in 
concentrating  

lack of energy  
feelings of 

worthlessness 
or guilt  

thoughts of 
death or 
suicide 

disturbance 
in appetite 



Mood Disorders 

Besides depression 

adjustment disorders in response to acute stressors and 
grief reactions  

transient anorexia or loss of appetite  

weight loss 







Serotonin-rich foods 

walnuts 

hickory nuts 

pineapple 

bananas 

kiwis 

plums 

tomatoes 







Presenter
Presentation Notes
An example of a delusion involving food or eating includes a person’s belief that his or her food is contaminated or that he or she is being watched while eating.Such paranoid thinking often results in refusal to eat and, in turn, significant weight loss.





• Marijuana  food intake 
 

• Cannabis withdrawal food intake 
 

• Alcoholism    Wernicke-Korsakoff 
 

• Cocaine     food intake 
 

Presenter
Presentation Notes
The effect of different substances on food intake varies depending on substance class and level of use.Cocaine and other amphetamines stimulate the central nervous system and usually decrease appetite and food intake, resulting in weight loss, which can be severe at times.Drug-induced disturbances in food intake are unlikely to be reversed without significant changes in substance use. Therefore, treatment of substance-induced effects on appetite is secondary to treatment of substance dependence, abuse, and intoxication.



2% to 18% prevalence 

Cause - genes and environment (diet) 

1922– high-sugar diets worsen ADHD  

1970s – food additives deteriorate ADHD 

Azo dyes – urticaria-histamine release- ADHD 

Tartrazine - urinary zinc excretion - zinc deficiency 

Presenter
Presentation Notes
Because zinc is an essential cofactor for more than 100 enzymes, zinc deficiency interferes with cell processes relevant to healthy brain function, including serotonin and dopamine metabolism and essential fatty acid conversion pathways



• Imaging studies - 
reduced blood flow 
to the frontal lobes 
in children with 
ADHD   

Omega-3 deficiencies 
in children with 

ADHD 

• Omega-3 fatty acids 
• Thiamin  
• Pyridoxine and  
• Folic acid  

Optimal blood flow 
to the brain depends 

on  



Several antidepressants, 
mood stabilizers, and 

antipsychotics are 
associated with weight 

gain 

Stimulant drugs used in 
the treatment of ADHD 
tend to reduce appetite 

and may result in 
weight loss 

Presenter
Presentation Notes
Among the antidepressants, the older tricyclic drugs, especially amitriptyline and imipramine, as well as the newer agent mirtazapine, are associated with the largest weight gains.Several antipsychotic agents are associated with weight gain. Of the conventional neuroleptics, chlorpromazine and thioridazine have the highest rates of weight gain.The two most frequently used mood stabilizers, lithium and valproate, can both result in weight gain. Lithium also can cause fluid retention and edema in some patients. In contrast, the newer mood stabilizer, topiramate, has been associated with significant weight loss and appetite suppressionPsychostimulant drugs used in the treatment of ADHD, including dextroamphetamine, pemoline, and methylphenidate, decrease appetite and often result in weight loss.Stimulants also may suppress growth and result in stunting of height when administered to children long term.In 2002, the Food and Drug Administration approved a nonstimulant agent for the treatment of ADHD atomoxetine. Despite not being a stimulant, similar rates of weight loss are observed in users of this medication, although weight loss with atomoxetine may be more closely linked to gastrointestinal side effects of nausea, vomiting, and dyspepsia than to the loss of appetite itself seen with stimulants







Nervous System 

• Central  Nervous System 
– Brain 
– Spinal Cord 
 

• Peripheral Nervous System 









Presenter
Presentation Notes
three membranes that envelop the brainand spinal cord. In mammals, the meninges are the dura mater, the arachnoid mater, and the pia mater







Presenter
Presentation Notes
Peripheral Neuropathy Peripheral neuropathy is the most common type of diabetic neuropathy, and it affects the sensory nerves of your feet, legs, hands, and arms. These areas of your body may feel numb weakcoldburning or tingling, like “pins and needles” 



Presenter
Presentation Notes
Damage to nerves in your bladder may make it hard to know when you need to urinate and when your bladder is empty. This damage can cause you to hold urine for too long, which can lead to bladder infections. You also might leak drops of urine. 



Presenter
Presentation Notes
Damage to nerves in your pupils, the parts of your eyes that react to changes in light and darkness, may make them slow to respond to these changes. You may have trouble seeing the lights of other cars when driving at night. Your eyes may take longer to adjust when you enter a dark room.



Presenter
Presentation Notes
Heart rate and blood pressure. Damage to nerves that control your heart rate and blood pressure may make these nerves respond more slowly to changes in position, stress, physical activity, sleep, and breathing patterns. You might feel dizzy or pass out when you go from lying down to standing up or when you do physical activity. You also might have shortness of breath or swelling in your feet.





Presenter
Presentation Notes
Tell your doctor if you have one or more symptoms of nerve damage.



Presenter
Presentation Notes
Check your feet every day for problems. If you have problems with your feet, your doctor may send you to a foot doctor, called a podiatrist.



• Brain function is unavoidably dependent on a 
constant dietary supply of appropriate 
nutrients 
 



According to FAO, nearly 30% (~ 777 
million people) of the world population 

are malnourished. 

Of them, 150 million children worldwide 
are underweight, and 182 million are 

physically and cognitively stunted. 

Moreover, protein-energy malnutrition 
contributes to 5 million child deaths per 

year. 



• isolated involvement of the 
peripheral nervous system that 
produces blindness, deafness, 
paralysis, or 

• sensory deficits to complex 
lesions of the spinal cord and 
CNS that lead to mental 
retardation, cognitive 
dysfunction, and gait limitations 

The effects 
of 

malnutrition 
on the 

nervous 
system 

Presenter
Presentation Notes
neurologic consequences of nutritional deficiencies as a result of meager diets.



POPULATIONS AT RISK   

the poor  

the homeless  

people addicted to alcohol 
and substance abusers  

some patients with chronic 
psychiatric conditions  

demented elderly persons 



Under 
nutrition  obesity 

“the double 
burden of 

malnutrition” 



NUTRITION AND COGNITIVE FUNCTION 

glucose, amino acids, 
fatty acids, vitamins, 
and minerals-required 
for normal brain 
function 

 



NUTRITION AND COGNITIVE FUNCTION 

Food is also needed to;  

maintain the integrity of cellular 
membranes in the brain and  

the production of neurotransmitters  



NUTRITION AND COGNITIVE FUNCTION 

Although the brain 
represents only 2% of 

the body mass,  

it consumes 20% 
of the energy 

provided by the 
diet and 20% of 

the oxygen 
inhaled 

Children consume 
twice more 

glucose than 
adults do, and the 

newborn brain 
requires 60% E 



NUTRITION AND COGNITIVE FUNCTION 

dietary supply of amino 
acids is needed to 

synthesize proteins and 
neurotransmitters in the 

nervous system  

Presenter
Presentation Notes
The quality of dietary proteins influences brain protein formation. 



NUTRITION AND COGNITIVE FUNCTION 

Tryptophan, a 
precursor of serotonin 
(5-hydroxytryptamine) 

—the neurotransmitter 
involved in appetite 
and satiety, sleep, 

blood pressure, pain 
sensitivity, and mood— 

cannot cross the 
blood–brain barrier.  



NUTRITION AND COGNITIVE FUNCTION 

Metabolically active brain 
sites such as hippocampus, 

basal ganglia, and 
hypothalamus are 

particularly sensitive to 

The effects of malnutrition, 
loss of energy, and amino 

acid supply 



NUTRITION AND COGNITIVE FUNCTION 

Neurons and glia are formed 
and begin migration by 22 
weeks of gestation;  

and by late pregnancy, 
marked axonal and neural 
proliferation result in 
substantial brain growth. 



NUTRITION AND COGNITIVE FUNCTION 

Early malnutrition also affects processes involved in brain 
maturation such as neurogenesis, neuronal and glial 

migration, number of synapses, and degree of myelination. 



NUTRITION AND COGNITIVE FUNCTION 

Lower IQ and more severe learning 
difficulties result  in 

worse school performance  

higher school desertion 

lower enrollment in higher education 
institutions 



NUTRITION AND COGNITIVE FUNCTION 

Maternal milk contains lipids that promote brain maturation 

The brain is 60% structural lipid and depends on dietary lipids  

Lack of both linoleic acid and –linolenic acid (ALA) is incompatible with 
life  

Arachidonic acid and docosahexaenoic acid (DHA) are large contributors 
to non-myelin membranes and must be provided by the diet 



Micronutrient deficiencies 

vitamins, fat-soluble as well as water-
soluble, and trace elements (minerals) 

Essentially used as cofactors for enzymes 
engaged in various biochemical reactions  

Iron, vitamin A, zinc and iodine   
vitamin C and the vitamin B complex  



Micronutrient deficiencies 

From the public health viewpoint, iodine is 
the most important micronutrient for the 

prevention of brain disorders  
causing lower intellectual functioning, 

psychomotor delay, and mental retardation 



Micronutrient deficiencies 

Nutritional disorders of 
nervous system 

as well as 
vitamin B12, 

folate and 
vitamin A 

Iron, Copper, 
Zinc and 
selenium 

Iodine 



Iodine Deficiency Disorders 

endemic 
cretinism  

goiter  short stature 

deafness 



Iodine Deficiency Disorders 

moderate dietary 
iodine deficiency,  

a steady decrease 
of T4 occurs during 

gestation  

TSH increases, 
resulting in a 20% 

to 30% 
enlargement of 

the thyroid volume  

goiter 



In areas with moderate iodine deficiency (iodine ingestion 
20 to 49 g/day), people have definite abnormalities of  

Psychomotor and intellectual development including  

• lower IQ,  
• slower visual-motor performance,  
• loss of fine-motor skill,  
• Deficits in perceptual and neuromotor abilities,  
• apathy,  
• and low developmental quotients 



Endemic Cretinism and Other Forms of Iodine 
Deficiency Disorders 

Endemic cretinism is different from congenital 
hypothyroidism, which occurs in 1 in 3500 
newborns 

Congenital hypothyroidism results from 
deficient thyroid function in the fetus and the 
newborn, resulting from endocrine factors 
unrelated to dietary iodine deficiency 



Endemic Cretinism and Other Forms of Iodine 
Deficiency Disorders 

Both forms of endemic cretinism (neurologic 
and myxedematous) represent the most severe 
degree of brain damage from in utero maternal 
and fetal hypothyroidism 

Thiocyanate toxicity from cassava consumption 
plays a role in myxedematous endemic 
cretinism. 



Thiocyanate Toxicity 

• cassava, Spanish, 
yam, sweet potato, 
corn, millet, bamboo 
shoots, and beans  

• Tobacco smoke 

Foods containing large 
amounts of cyanogenic 
glycosides include  



cassava  
goitrogenic  

it inhibits thyroid 
peroxidase and prevents 

the incorporation of 
iodine into thyroglobulin 

Thiocyanate may also form thiourea 

These mechanisms explain the damaging 
neurologic effects of cyanide, diets poor in sulfur-

containing amino acids, and low dietary iodine 
intake 



Selenium 

Selenium 
is 

present  

normal 
thyroid  

glutathione 
peroxidase  

superoxide 
dismutase,  

deiodinase, 



Pathogenesis of Brain Lesions Induced by 
Iodine Deficiency 

Through binding of T3 to nuclear receptors 
regulating gene expression in different brain 

regions 

Thyroid hormones affect  

neuronal 
differentiation,  migration,  neural 

networking, and  synaptogenesis  



Treatment and Prevention 

iodized oil  

iodized salt 



Cognitive Effects of Iron Deficiency 

Both iron deficiency anemia and excessive iron 
accumulation in the brain are associated with 

neurologic disturbances 



Cognitive Effects of Iron Deficiency 

anemic children usually have poor cognition and lower 
school achievement than non-anemic Children 

With aging, there is accumulation of iron-containing 
molecules in the brain, particularly in Alzheimer and 
Parkinson diseases, perhaps caused by enhanced generation 
of reactive oxygen species (ROS) and higher neuronal 
vulnerability 



Cognitive Effects of Zinc Deficiency 

Zinc treatment of 
deficient children 
improves growth, 

immunity, and 
motor 

development in 
infants and 

toddlers 

Zinc deprivation 
during periods of 

rapid growth 
impairs brain and 

sexual 
development 



Neurologic Effects of Copper Deficiency 

•copper-zinc 
superoxide dismutase,  

•Ceruloplasmin 
ferroxidase,  

•cytochrome oxidase. 

Copper is 
an 

essential 
cofactor 

for 
numerous 
enzymes 



Neurologic Effects of Copper 

Menkes 
disease  

MNK   
• ATP7A 
• Low Cu 

Wilson 
disease  

WND  
• ATP7B 
• High Cu 



NUTRITIONAL NEUROPATHIES AND 
MYELONEUROPATHIES 

Alcohol play a secondary neurotoxic role, but it also 
displaces food in the diet, increases the metabolic 

demands for B-group vitamins, and decreases 
absorption of thiamin, folic acid, and liposoluble 
vitamins because of impaired pancreatic function 



Cuban Epidemic Neuropathy 

caused by nutritional deficiencies 
produced by  
• poor diets resulting from political and 

economic problems  
• Deficit of B vitamins (B12) + lack of essential 

sulfur containing amino acids and carotenoids 
such as lycopene in the diet 

• Cigar smoking and alcohol 





NEUROLOGIC DISORDERS ASSOCIATED WITH 
SPECIFIC VITAMINS 

Vitamin A Vitamin 
B1 

Vitamin 
B2 

Vitamin 
B3 

Vitamin 
B6 

Vitamin 
B12 

Folic Acid 



Vitamin A Deficiency 

night blindness  

conjunctival xerosis  

Bitot spots 

corneal xerosis that may lead to corneal 
ulceration and keratomalacia 



Vitamin A Intoxication 

cleft palate,  harelip,  macroglossia,  eye 
abnormalities,  

hydrocephalus. 



Vitamin B1 (Thiamin) 

The main manifestations of thiamin 
deficiency are a sensorimotor axonal 
peripheral neuropathy (dry beriberi)  

and a cardiac form (Shoshin beriberi) also 
called wet beriberi because of edema 
secondary to congestive heart failure 



Vitamin B2 (Riboflavin) 

angular cheilosis  

glossitis (beefy-red tongue)  

scaling dermatitis  

normochromic normocytic anemia  

superficial interstitial keratitis 



Niacin Deficiency 

Pellagra occurs among 
patients with  

• Alcoholism 
• malabsorption syndromes 
• chronic diseases 

malnourished 
populations that 

consume corn (maize) 
as staple food. 



Vitamin B6 

Vitamin B6 - three 
natural forms   

•pyridoxol 
•Pyridoxal 
•pyridoxamine 



Vitamin B6 Deficiency 

 

dietary deficiency is 
unlikely  

• pregnancy and lactation 
• estrogen use 
• hyperthyroidism  
• high-protein diets 
• elderly persons 

increased 
requirements occur 

in  



Vitamin B6 Deficiency 

Vitamin B6 
deficiency  

impaired 
tryptophan 
metabolism 

niacin 
deficiency 



Vitamin B6 Deficiency 

infantile 
seizures 

Faulty 
preparation 
of formula 

neonatal 
seizures 

Mothers 
deficient in 
vitamin B 



Vitamin B6 Deficiency 

The clinical 
manifestations of 

pyridoxine 
deficiency 

resulting from use 
of the antagonist 
desoxypyridoxine 

include  

• seborrheic 
dermatitis  

• angular 
cheilosis  

• glossitis 
•peripheral 

neuropathy 
• convulsions. 



Vitamin B6 Deficiency 

seborrheic dermatitis  

angular cheilosis  

glossitis 

peripheral neuropathy 

convulsions 



Vitamin B6 Intoxication 
Pyridoxine >200 

mg/day have been 
associated with  

sensory 
neuropathy 

and  

severe 
ataxia,  

but without 
weakness 

Presenter
Presentation Notes
 Ataxia is a non-specific clinical manifestation implying dysfunction of the parts of the nervous system that coordinate movement, such as the cerebellum. Ataxia can be limited to one side of the body, which is referred to as hemiataxia.



Vitamin B6 Intoxication 

Histologic 
examination revealed 

neuronal 
degeneration 

dorsal root ganglia Gasserian ganglia  sensory nerve fibers 
in peripheral nerves 

the dorsal columns of 
the spinal cord 

descending spinal 
tract of the trigeminal 

nerve 



Vitamin B12 (Cobalamin) 

Cobalamin absorption 
involves at least five separate  
•cobalamin-binding molecules,  
•receptors, and  
•transporters 



Vitamin B12 (Cobalamin) 
• haptocorrin in saliva Mouth 

• intrinsic factor (IF) - parietal cells Stomach 

• high-affinity IF receptors on ileal epithelial cells  Distal ileum 

• absorbed and released for subsequent binding to 
transcobalamin-II (TcII) Distal small intestine 

• TcII-cobalamin complex released into the 
circulation  Cell 

• 90% of the cobalamin is protein bound to TcI and 
TcIII, probably as storage forms Plasma 



Pathogenesis of Cobalamin Deficiency 

Cobalamin deficiency impairs conversion of 

• L-methylmalonyl CoA   succinyl CoA  
• Methylmalonic acid (MMA)  
• impairs methylation reactions,   
• no synthesis of methionine,  
• synthesis of S-adenosyl methionine (SAM) 
• synthesis of neurotransmitters 
• norepinephrine 
• glutamate,  

• myelin synthesis 



Treatment 

intramuscular injections of 1000 g of vitamin B12 daily for 
5 days to replenish the stores, 

followed by monthly injections of 500 to 1000 g 
indefinitely 

A sublingual form of vitamin B12 is also available. 

For preventive treatment, oral preparations of vitamin B12 
appear to be adequate 



Folic Acid 

5-
methyltetrahydrofolate 

(5MH4F) 

enters the 
circulation 

Acceptors of one-
carbon fragments for 

the synthesis of  
purines methionine 

deoxythymidine 
monophosphate for the 

synthesis of  
DNA 



Neurologic Manifestations of Folate Deficiency 

Neurologic syndrome in children 

idiopathic cerebral folate deficiency  

low CSF levels of 5MH4F  

Normal folate metabolism outside the nervous system 



Neurologic Manifestations of Folate Deficiency 

Onset is at about 
4 months of age, 

with  

restlessness  

irritability 

altered sleep  

followed by  

psychomotor 
retardation, 

cerebellar 
ataxia 

spastic 
paraplegia  

dyskinesias 

visual and 
hearing loss  

one third of the 
children have  

seizures 



DIETARY AND VITAMIN TREATMENT 
IN NEUROLOGY 

Numerous neurologic conditions, 
ranging from migraine, stroke, and 

hepatic encephalopathy to rare 
metabolic disturbances 

•respond to dietary treatment or to 
specific vitamins 



Migraine 

Avoid 

• ice-cold foods  
• hypoglycemia  
• nitrates, 
•monosodium glutamate, 
• biogenic amines, in particular 

tyramine and phenylethylamine 

Presenter
Presentation Notes
no conclusive relation between biogenic amines in red wine and wine intolerance, tyramine on migraine, or phenylethylamine in chocolate and headache attacks Riboflavin supplementation



Mediterranean Diet 

The generic name of the 
typical diet of people living 
in the olive-growing areas 
of the Mediterranean basin 



Mediterranean Diet 



Mediterranean Diet 

lowers risk for  
• cardiovascular disease,  
• myocardial and cardiovascular 

mortality  
• stroke, 
• obesity,  
• arthritis,  
• cancer,  
• Alzheimer disease  

useful public health approach 
to prevent 
• Stroke  
• cognitive dysfunction 



Stroke 

Decrease the intake of  

• saturated animal fats  
• trans-fats  
• sodium (to control 

hypertension, 
hyperlipidemia, and 
body mass index)  

The DASH diet (Dietary 
Approaches to Stop  
Hypertension diet)  

• lowering the dietary 
intake to 150, 100, or 
50 mmol/day of 
sodium, according to 
the severity of 
hypertension and to 
increase consumption 
of fruits, juices and 
vegetables  

Mediterranean diet 

• excellent dietary 
approach to stroke 
prevention 



Orthostatic Hypotension 

To increase the circulating volume 

increase their sodium intake to 150 to 250 mEq/day of 
sodium (10 to 20 g of salt) 

raise their oral fluid intake to 20 oz/day,  

along with high potassium supplementation when they 
are taking fludrocortisone 

Presenter
Presentation Notes
also called postural hypotension — is a form of low blood pressure that happens when you stand up from sitting or lying down



























Presenter
Presentation Notes
FIGURE 2 Healthy EatingPyramid. The Healthy EatingPyramid is an alternative food-groupplan developed by researchers atthe Harvard School of Public Health.This pyramid refl ects many majorresearch studies that have lookedat the relationship between dietand long-term health. The HealthyEating Pyramid diff erentiatesbetween the various dietary sourcesof fat, protein, and carbohydrates,and it emphasizes whole grains,vegetable oils, fruits and vegetables,nuts, and dried peas and beans.SOURCE: Reprinted by permission of Simon &Schuster Inc., from Eat, Drink, and Be Healthy:The Harvard Medical School Guide to HealthyEating by Walter C. Willett, M.D. Copyright© 2001, 2005 by President and Fellows ofHarvard College. All rights reserved.
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