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A
Abdominal distention (#103), 138

in candida albicans mucosal infection, 140
in carbohydrate malabsorption, 139
in collagenous colitis, 150
in duodenal ulcerations, 148
in gastric ulcerations, 133
in gluten sensitive enteritis, 144
in intestinal edema, 142
in intestinal gas, 152
in irritable bowel syndrome, 153
in lactose intolerance, 146
in lymphocytic colitis, 150
in maltose intolerance, 147
in sucrose intolerance, 149
in ulcerative jejunitis, 146
in vitamin B3 (niacin) deficiency, 82

Abdominal pain (#104), 138
bloating

in candida albicans mucosal infection, 140
in collagenous colitis, 150
in Crohn's disease, 152
in gluten sensitive enteritis, 144
in intestinal edema from inflammation, 142
in lymphocytic colitis, 150

bloating and cramping
in carbohydrate malabsorption, 139
in constipation, 151
in lactose intolerance, 146
in maltose intolerance, 147
in sucrose intolerance, 149

cramping
after eating fatty foods, 136
in acute diarrhea, 140
in small bowel intussusception, 148

localized
in enteropathy associated T- cell lymphoma, 184
in postbulbar duodenal ulceration, 148

poorly localized in vitamin B12 deficiency, 85
Abortion (miscarriage)

recurrent, 101
in antiphospholipid syndrome, 162
in hyperprolactinemia, 101

spontaneous (#278), 237
in vitamin A deficiency, 76
in vitamin B9 (folic acid) deficiency, 84

Absence of volition, 207

Acidosis in acute diarrhea, 140
Addison's disease (#132), 154
Advocacy group, access to, 30
Allergic rhinitis (#147), 161
Allergy in IgA deficiency, 166
Aloofness in developmental delay, 249
Alopecia (hair loss)

areata (sharply defined hair loss) (#159), 170
diffuse (balding) (#160), 170
in iron deficency anemia, 112

Alpha-linolenic acid (ALA) deficiency (#2), 64
Amenorrhea, secondary (#264), 226

in hyperprolactinemia, 101
Amino acids, essential, deficiency of (#15), 75
Anemia

in iron deficiency (#50), 112
in autoimmune cholangitis, 136
in B-cell non-Hodgkin's

lymphoma, 183
in copper deficiency, 69, 104
in duodenal erosions, 142
in H. pylori bacter infection, 135
in pulmonary hemosiderosis, 211
in ulcerative jejunitis, 146
in zinc deficiency, 74, 110
refractory in childhood (#290), 244
severe in pregnancy (#276), 235

in macrocytosis, 108
in vitamin B2 (riboflavin) deficiency, 81
in vitamin B6 (pyridoxine) deficiency, 83
in vitamin B9 (folic acid) deficiency (#49), 111
in vitamin B12 deficiency (#51), 113
in vitamin C deficiency, 86
latent, in intestinal enzymopathies of

small intestine (#289), 243
Angina pectoris (#62), 118

in coronary artery disease, 120
in iron deficiency anemia, 112

Anorexia - loss of appetite (#71), 123
in Addison's disease, 154
in cachexia, 122
in iron deficiency, 70, 112
in magnesium deficiency, 71, 106
in phosphorus deficiency, 72, 107
in potassium deficiency, 73, 105
in primary hyperparathyroidism, 158
in sarcoidosis, 167
in zinc deficiency, 74, 110

Index
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Antibodies
Anti-endomysial antibody blood test (EMA), 22
Anti-endomysium (#27), 95
Anti-gliadin (#28), 95
Anti-gliadin antibody (AGA) blood test, 22
Anti-tissue transglutaminase (#29), 96
Anti-tissue transglutaminase antibody (tTG)

blood test, 22
Associated autoimmune (#30), 96

Antiphospholipid syndrome (#148), 162
Anxiety

chronic maladaptive (#222), 204
in hyperthyroidism, 161
in iron deficiency, 70, 112
in magnesium deficiency, 71, 106
in potassium deficiency, 73, 105
in protein deficiency, 75, 109
in vitamin B1 (thiamin) deficiency, 80
in vitamin B3 (niacin) deficiency, 82
marked, in premenstrual syndrome, 229

Aortic vasculitis causing midaortic syndrome (#57), 115
Apathy (#223), 204

in autoimmune thyroiditis, 160
in copper deficiency, 69, 104
in iron deficiency, 70, 112
in protein deficiency, 75, 109
in vitamin B1 (thiamin) deficiency, 80
in vitamin B3 (niacin) deficiency, 82

Appetite, 34
increased (#72), 124
loss of - see anorexia, 123

Aphthous ulcers and non-aphthous ulcers (#73), 124
Arachidonic acid (AA) (#5), 67
Arthritis

enteropathic (#257), 222
in systemic lupus erythematosus, 168
juvenile idiopathic (#299), 251
psoriatic (#258), 222
recurrent monoarthritis (#259), 223
resembling rheumatoid arthritis in

vitamin C deficiency, 86
Asthma (#149), 163
Ataxia

gait disturbance (#204), 192
gluten (#205), 193
progressive myoclonic (#206), 194

Atherosclerosis (#58), 116
in elevated homocysteine levels, 100

in omega-3 fatty acid deficiencies, 64, 65, 66
in vitamin B6 (pyridoxine) deficiency, 83
in vitamin B9 (folic acid) deficiency, 84, 111
in vitamin B12 deficiency, 85, 113
in vitamin E deficiency, 78

Attention deficit hyperactive disorder (ADHD) (#295), 249
in EPA omega-3 fatty acid deficiency, 66

Autism and learning disorders (#294), 248
in EPA omega-3 fatty acid deficiency, 66

Autoantigen in CD is tissue transglutaminase, 7
Autoimmune cholangitis (antimitochondrial antibody-

negative primary biliary cirrhosis) (#99), 136
Autoimmune disorders in CD (#150), 164
Autoimmune disorders in

dermatitis herpetiformis (#151), 165
Autoimmune hepatitis (#133), 154
Autoimmune polyglandular syndrome (#152), 165
Autoimmune thyroiditis (hypothyroidism) (#145), 160
Avenin in oats, 3

B
B-cell non-Hodgkin's lymphoma (#187), 183
Berberi - advanced vitamin B1 (thiamin) deficiency, 80
Behavioral disorders in omega-3 fatty acid

deficiency, 64, 66
Biopsies of small intestinal mucosa, 23
Bipolar disorder in EPA omega-3 fatty acid deficiency, 66
Bitot's spots (#238), 212
Bleeding

blood in the urine in vitamin K deficiency, 79
conjunctival hemorrhage in vitamin C deficiency, 86
easy bruising, 117
epistaxis - bright red nosebleed (#60), 117
excessive, 67, 68, 110
excessive menstrual in vitamin K deficiency, 79
from the gums, 79
in dark bluish swellings, 117
in hypoprothrombinemia, 114
in idiopathic thrombocytopenic purpura, 114
in prolonged prothrombin time, 110
increased blood clotting, 64, 65, 66
into the skin, mucous membranes and

conjunctiva, 115
occult gastrointestinal bleeding (#130), 152
petechiae in vitamin C deficiency, 86
prolonged bleeding time in omega-6 fatty acid

deficiencies, 67
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purpura, 114
risk for hemorrhage, 114
short bleeding time, 64, 66
splinter hemorrhages in nails, 86

Blepharitis, unexplained (#239), 213
Blindness in vitamin A deficiency, 76
Blood pressure

low - see hypotension
high - see hypertension

Blood sugar, inability to control, 156
Blood studies, abnormal

abnormal hematologic values
in childhood (#288), 243

alkaline phosphatase (BALP) - elevated (#31), 97
cholesterol - low (#32), 98
coagulation factors - low (#33), 99
homocysteine - elevated level (#34), 100
hypercalcemia in parathyroid cancer, 160
hyperkalemia in Addison's disease, 154
hyperprolactinemia (#35), 101
hypertransaminasemia -

elevated liver enzymes (#36), 102
hypocalcemia - decreased calcium level (#37), 103
hypocupremia - decreased copper level (#38), 104
hypoglycemia - decreased glucose level (#39), 104
hypokalemia - decreased potassium level (#40), 105
hypomagnesemia - low magnesium level (#41), 106
hypophosphatemia - low phosphate level (#42), 107
macroamylasemia (#43), 107
macrocytosis (#44), 108
macrolipasemia (#45), 108
plasma protein - decreased level (#46), 109
prolonged prothrombin time (#47), 110
zincemia (#48) - decreased zinc level, 110

Bloodshot eyes, chronic (#240), 213
Blurred vision, unexplained (#241), 213
Bone

abnormalities in copper deficiency, 69, 104
bowing of the long bones in vitamin D

deficiency, 77
easy fractures in vitamin D deficiency, 77
fractures (#251), 217

increased risk for, 221, 245
imperfect bone and teeth development in

phosphorus deficiency, 72
osteitis fibrosa cystica (#253), 219
osteomalacia (#254), 219
osteonecrosis (#255), 220

osteopenia in childhood (#291), 245
osteoporosis (#256), 221
pain (#252), 218

in calcium deficiency, 68, 103
in potassium deficiency, 73, 105
in osteitis fibrosa cystica, 219
in osteomalacia, 219
in osteonecrosis, 220
in secondary hyperparathyroidism, 159

rickets (#292), 246
Borborygmi in carbohydrate malabsorption, 139
Bowel motility, abnormal

in constipation, 151
in irritable bowel syndrome, 153

Brain atrophy (#209), 196
in DHA omega-3 fatty acid deficiency, 65

Bronchiectasis (#230), 209
Bronchoalveolitis (bronchopneumonia) (#231), 209
Bruising, easy - ecchymosis (#59), 117
Burning

and tingling, numbness of hands and feet in
peripheral neuropathy, 208

of lips, mouth and tongue in vitamin B2 (riboflavin)
deficiency, 81

of mouth, throat, and esophagus in vitamin B3
(niacin) deficiency, 82

of the feet in vitamin B1 (thiamine) deficiency, 80

C
Cachexia (#68), 122
Calcium deficiency (#7), 68
Candida albicans mucosal infection (#107), 140
Cancer

adenocarcinoma of small intestine (#105), 139
esophageal small cell (#87), 130
increased risk in vitamin E deficiency, 78
melanoma (#179), 179
of the esophagus (#85), 130
of the pharynx (#82), 129
parathyroid carcinoma (#144), 160
postcricoid carcinoma (#84), 129
predisposition in children (#300), 251
predisposition to in selenium deficiency, 73

Canker sores in mouth - see aphthous ulcers, 124
Capsule endoscopy procedure, 25
Carbohydrate malabsorption (#106), 139
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Cardiac
abnormalities in hyperthyroidism, 161
disturbance in hypokalemia, 105
dysrhythmias in magnesium deficiency, 71, 106

Cardiomegaly (#63), 119
in vitamin B1 (thiamin) deficiency, 80

Cardiomyopathy (#64), 119
in selenium deficiency, 73

Carpalpedal spasms in idiopathic hypoparathyroidism, 159
Cataracts (#242), 213

in calcium deficiency, 68, 103
in vitamin A deficiency, 76
in vitamin B2 (riboflavin) deficiency, 81

Celiac disease
associated disorders in, 20
attributes of, 9
atypical signs and symptoms of, 20, 27
classic signs and symptoms of, 19
complications of, 20
continuous long-term follow-up by a

multidisciplinary team in, 30
definitive diagnosis in, 25
diagnostic tests for, 21
education, 29
genetic predisposition to, 11
genetic testing for, 24
identification and treatment of nutritional

deficiencies and other manifestations in, 30
International Classification of Diseases (ICD) code

for celiac disease, 9
intestinal biopsy improvement in, 31
latent, 27
management of, 29
manifestations of, 19
negative antibody results for, 22
patient classification in, 27
phenotypes in, 27
positive antibody results in, 22
prevalence of, 17
prognosis, 31
refractory sprue, 183
serologic antibody screening for, 21

Celiac disease-specific T-lymphocytes, 11
Celiac iceberg, 27
Cell-mediated immune response, 13
Cerebral perfusion abnormalities (#210), 197
Cheilosis (#74), 125
Chest pain

in cancer of the esophagus, 130
in esophageal motor abnormalities, 131
in GERD - gastroesophageal reflux disease, 131

Cholesterol - low (#32), 98
Chorea (#207), 195
Chronic bullous dermatosis of childhood (#304), 255
Clots, abnormal in vitamin E deficiency, 78
Collagenous colitis (#123), 150
Collagenous gastritis (#95), 134
Colonic volvulus and ulcerative jejunoileitis (#122), 149
Coma in vitamin B1 (thiamin) deficiency, 80
Common variable immunodeficiency (#153), 166
Concentration, poor in vitamin B1 (thiamin) deficiency, 80
Confabulation in vitamin B1 (thiamin) deficiency, 80

in vitamin B3 (niacin) deficiency, 82
Confusion

in hypoglycemia - low blood sugar, 104
in magnesium deficiency, 71, 106
in potassium deficiency, 73, 105
in primary hyperparathyroidism, 158
in schizophrenia, 207
in vitamin B1 (thiamin) deficiency, 80
in vitamin B12 deficiency, 85, 113

Congenital anomalies (#283), 240
Congenital malformations in vitamin B9 (folic acid)

deficiency, 84
Conjunctiva

dryness of the bulbar (white of eyeball), 76
inflammation of, 81
hemorrhage in vitamin C deficiency, 86

Constipation (#126), 151
alternating with diarrhea (#127), 151
in hypothyroidism, 160
in magnesium deficiency, 71, 106
in primary hyperparathyroidism, 158
in vitamin B1 (thiamin) deficiency, 80
in vitamin B12 deficiency, 85

Consultation with a skilled dietitian, 29
Coordination for walking - defective in vitamin D

deficiency, 77
Copper deficiency (#8), 69
Cornea, dryness of with haziness, 76
Coronary artery disease (#65), 120
Cortical calcifying angiomatosis (#211), 197
Cough

nocturnal in esophageal motor abnormalities, 131
non-productive in sarcoidosis, 167
productive in bronchopneumonia, 209
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productive of purulent sputum in lung abcess, 210
Crohn's disease (#128), 152
Crypts, 10, 14
Cutaneous vasculitis (#168), 173
Cutis laxa, acquired (#169), 174
Cystic fibrosis (#285), 241

D
Dark freckles in Addison's disease, 154
Deamidation, 11, 12
Death, 76, 80
Delay in diagnosis of CD and increased risk of autoimmune

disorders, 164
Delayed puberty in boys (#308), 258
Delayed puberty in girls (#302), 253
Delirium in vitamin B12 deficiency, 85
Delusion - belief inconsistent with reality, 207
Dementia (#212), 198

in vitamin B1 (thiamin) deficiency, 80
Dental enamel defects - imperfect teeth (#75), 126
Depression (#224), 205

in hyperthyroidism, 161
in magnesium deficiency, 71
in menopause, 229
in potassium deficiency, 73, 105
in vitamin B3 (niacin) deficiency, 82
in vitamin B6 (pyridoxine) deficiency, 83
in vitamin B12 deficiency, 85
in vitamin C deficiency, 86
in zinc deficiency, 74

Dermatitis herpetiformis (#170), 175
Dermatitis herpetiformis in childhood (#305), 256
Dermatitis in protein deficiency, 75, 109
Dermatomyositis (#171), 176
Developmental delay (#296), 249
Diabetes mellitus

gastrointestinal complications in type 1 (#138), 157
instability (#137), 157
juvenile type 1 (#303), 254
type 1 - insulin dependent (#136), 156

Diarrhea
acute (#108), 140
chronic (#109), 141
in carbohydrate malabsorption, 139
in collagenous colitis, 150
in Crohn's disease, 152
in enteropathy-associated T-cell lymphoma, 184

in gastric ulceration, 133
in hypokalemic rhabdomyolysis, 188
in IgA deficiency, 166
in irritable bowel syndrome, 153
in lactose intolerance, 146
in lymphocytic colitis, 150
in maltose intolerance, 147
in milk intolerance, 147
in sucrose intolerance, 149
in vitamin B9 (folic acid) deficiency, 84, 111
intermittent in vitamin B12 deficiency, 85, 113
intractable in refractory sprue, 183
persistent in mesenteric lymph node cavitation, 186
serious (may be bloody) in vitamin B3 (niacin)

deficiency, 82
with outpouring of blood in ulcerative colitis, 151
worsening of in zinc deficiency, 74, 110

Difficulty
chewing/swallowing, 167
concentrating in glucose deficiency, 63, 104
making friendships in developmental delay, 249
recalling information in vitamin B1 (thiamin)

deficiency, 80
swallowing - see dysphagia, 130

Digestion, poor in vitamin A deficiency, 76
Disorganized speech and behavior, 207
Disorientation in vitamin B1 (thiamin) deficiency, 80

in vitamin B3 (niacin) deficiency, 82
Distended neck veins in vitamin B1 (thiamin) deficiency, 80
Dizziness

in Addison's disease, 154
in hypoglycemia, 63
in hypokalemia, 105
in vitamin B3 (niacin) deficiency, 82

Docosahexaenoic acid (DHA) deficiency (#3), 65
Down syndrome (#281), 239
Drowsiness, 73, 105
Dry eye syndrome in EPA fatty acid deficiency, 66

in vitamin A deficiency, 76
Dry mouth in vitamin A deficiency, 76
Dry skin in EPA omega-3 fatty acid deficiency, 66
Duodenal erosions in the second part of

the duodenum (#110), 142
Duodenum, 39
Dysbiosis

causing intestinal gas, 152
in constipation, 151
in diarrhea, 141
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Dysgeusia - distortion/impairment of taste (#250), 216
in Sjögren's syndrome, 167
in vitamin B3 (niacin) deficiency, 82
in vitamin B12 deficiency, 85, 113
in zinc deficiency, 74, 110

Dyslexia in EPA omega-3 fatty acid deficiency, 66
Dysmenorrhea - menstrual pain (#269), 230
Dyspareunia - pain during intercourse (#270), 231
Dysphagia - difficulty swallowing (#86), 130

in cancer of the esophagus, 130
in cancer of the pharynx, 129
in esophageal motor abnormalities, 131
in esophageal small cell carcinoma, 130
in iron deficiency, 70, 112
in GERD - gastroesophageal reflux disease, 131
in Plummer - Vinson syndrome, 132
in post-cricoid carcinoma, 129
in glycogenic acanthosis (#298), 250

Dyspraxia - movement disorder in EPA omega-3 fatty acid
deficiency, 66

E
Ear problems in omega-3 fatty acid deficiency, 64
Early fullness after eating in delayed gastric emptying, 132
Ecchymosis (#59), 117
Eczema (#173), 177
Edema - fluid retention (#172), 176

in infants in vitamin C deficiency, 86
intestinal (#111), 142
of face, legs, trunk and serous cavities in vitamin B1

(thiamin) deficiency, 80
periorbital and facial in hypothyroidism, 160
pulmonary and peripheral in cardiomegaly, 119
with lung congestion in vitamin B1 (thiamin)

deficiency, 80
Eicosapentaenoic acid (EPA) deficiency (#4), 66
Emicrania - headache (#213), 198

in anemia, 112, 113
in chronic fatigue syndrome, 200
in glucose deficiency, 63, 104

Encephalopathy in calcium deficiency, 68, 103
Endomysium, 11, 13, 55
Endoscopy procedure with proximal intestine biopsies, 23

intraepithelial lymphocytosis in samples (#191), 185
negative - poor technique, 24

Epigastric pain in gastric ulcers, 133
Epilepsy (#214), 199

occipital lobe with cerebral calcifications (#219), 201
Epistaxis, unexplained (nosebleed) (#60), 117
Epitope, 12, 55
Eructation - belching in delayed gastric emptying, 132
Erythema elevatum diutinum (EED) (#174), 177
Erythema nodosum (#175), 178
Esophageal motor abnormalities (#88), 131
Esophagus, 35
Excessive response to annoyance, 206
Eyes

tearing, burning and itching of in vitamin B2
(riboflavin) deficiency, 81

visual disturbances of in glucose deficiency, 63, 104
visual impairment of in iron deficiency, 70, 112

F
Failure to gain weight in a child, 139
Failure to thrive and growth retardation (#287), 242

in milk intolerance, 147
severe in a child in small bowel

intussusception (#120), 148
Faintness in glucose deficiency, 63, 104
Fatigue

chronic / lassitude (#215), 199
chronic fatigue syndrome (#216), 200
in chronic ulcerative jejunitis, 146
in hypoglycemia, 63, 104
in iron deficiency, 70, 112
in magnesium deficiency, 71, 106
in Plummer-Vinson syndrome, 132
in primary hyperparathyroidism, 158
in protein deficiency, 75, 109
in vitamin B1 (thiamin) deficiency, 80
in zinc deficiency, 74, 110
progressive in primary sclerosing cholangitis, 137

Fatty liver in omega-6 fatty acid deficiency, 67
Fecal occult blood in childhood (#306), 256
Fetus

abnormalities and malformations, 74, 110
growth retardation in zinc deficiency, 74, 110
prematurity in zinc deficiency, 74, 110

Fluid imbalance in omega-3 fatty acid deficiency, 64
Fluid retention - see edema, 176
Follicular hyperkeratosis (#176), 178
Food Allergen Labeling and Consumer Act of 2003, 49
Food allergy, IgE and non IgE (#112), 143
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G
Gall bladder motility, impaired (#100), 136
Gas, excessive (#129), 152

in carbohydrate malabsorption, 139
in constipation and alternating with diarrhea, 151
in delayed gastric emptying, 132
in diarrhea, 141
in gluten sensitive enteritis, 144
in irritable bowel syndrome, 153
in lactose intolerance, 146
in maltose intolerance, 147
in sucrose intolerance, 149

Gastric emptying, delayed, (#92), 132
Gastric ulcer (#93), 133
Gastric ulcerations, multiple (#94), 133
Gastroesophageal reflux disease (GERD) (#89), 131
Gastrointestinal bleeding, occult (#130), 152
Gingival inflammation - in vitamin C deficiency, 86
Gliadin in wheat, 3, 10
Glossary, 54
Glossitis - inflammation of tongue, 82, 83, 84, 85
Glucose deficiency (#1), 63
Gluten, 3

26-mer peptide derived from incomplete
digestion of, 12

33-mer peptide derived from incomplete
digestion of, 7, 12

anatomy of a grain of wheat, 3
containing grains, 4
opioid effect of, 10
plant taxonomy, 3
safe alternatives for, 4
the environmental factor in CD, 11, 19

Gluten-free diet
necessity of lifelong adherence to, 29
“Sample of Foods Commonly Allowed and

Not Allowed” - Appendix III, 49
“Self-Management Three Step Process” -

Appendix II, 45
“Unsafe Foods and Ingredients” - Appendix I, 44

Gluten-free diet trial, 25
Gluten sensitive enteritis (#113), 144
Gluten sensitive enteropathy, 9
Glutenin, 3
Glycogenic acanthosis (#298), 250
Grave's disease (hyperthyoidism) (#146), 161
Gums, swollen and purple in adult,

red in child in vitamin C deficiency, 86

H
Hair

coiling of in skin in vitamin C deficiency, 86
diameter lower and cuticolar scores

higher of (#161), 171
discoloration (black or brown turns reddish) of, 75
loss of pigmentation of, 69
thinning of, 75

Hallucinations in vitamin B12 deficiency, 85, 113
Hangnail (#177), 179
Headache - see emicrania, also migraine
Heart

enlargement (cardiomegaly) and heart failure
in vitamin B1 (thiamin) deficiency, 80

small size of in Addison's disease, 154
Heartburn (#90), 132

in gastroesophageal reflux disease (GERD), 131
Helicobacter pylori infection (H. pylori) (#97), 135
Hematoma, 99
Hemochromatosis (#52), 113
Hemorrhage

in idiopathic pulmonary hemosidorosis, 211
in infants, 86
risk for in hypoprothrombinemia, 114
splinter-like in nails, 86

Hepatic granulomatous disease (#135), 155
Hepatomegaly (enlarged liver), 155
Histopathology, 14
HLA-DQ2, HLA-DQ8, 11
Hordein in barley, 3
Hunger, 34

in hypoglycemia, 63, 104
in obesity, 121
in protein deficiency, 75, 109

Hyperactivity in children in vitamin B3 (niacin) deficiency, 82
Hyperparathyroidism, primary (#141), 158
Hyperparathyroidism, secondary (#142), 159
Hyperpermeability of small intestinal lining, 9, 12
Hyperprolactinemia (#35), 101
Hypertension (elevated blood pressure), 68, 71, 73, 106, 161

in aortic vasculitis, 115
in essential fatty acid deficiency, 64, 65, 66
intracranial, 84, 111, 197
reversible (#61), 118

Hyperthyroidism - see Grave's disease, 161

Copyright (c) Cleo J. Libonati. All rights reserved.



292 Recognizing Celiac Disease Signs, Symptoms, Associated Disorders & Complications

Hypocalcemia (#37), 103
in idiopathic hypoparathyroidism, 159
in secondary hypoparathyroidism, 159

Hypocalciuria - low calcium excretion in urine (#260), 223
Hypochondria, in vitamin C deficiency, 86
Hypoglycemia (#39), 104
Hypogonadism in children in zinc deficiency, 74, 110
Hypogonadism, unexplained in males (#272), 232
Hypokalemic rhabdomyolysis (#195), 188
Hypoparathyroidism, idiopathic (#143), 159
Hypophosphatemia (#42), 107

in idiopathic hypoparathyroidism, 159
in secondary hypoparathyroidism, 159

Hypoprothrombinemia (#53), 114
Hyposplenism (#194), 187

in lung abcess, 210
in pneumococcal septicemia, 210

Hypotension - low blood pressure, 67, 73
Hypothyroidism - see autoimmune thyroiditis, 160
Hypotonia - flaccid muscles (#301), 252
Hysteria in vitamin C deficiency, 86

I
Ichthyosis, acquired (#178), 179
Idiopathic thrombocytopenic purpura (#54), 114
IgA deficiency (#154), 166
IgA nephropathy (#261), 224
Ileum, 41
Immature secondary sex characteristics

female, 253
male, 101, 232, 258

Immunity
cell mediated, 13
humoral response, 13

Immunoglobulin-A (IgA), 13
Immunoglobulin-G (IgG), 13
Impaired taste and smell in zinc deficiency, 74, 110
Impaired vibratory and sensory sensations in vitamin E

deficiency, 78
Impotence, male (#273), 233
Inability to concentrate (#225), 206

in depression, 205
in DHA fatty acid deficiency, 65

Inappropriate affect in developmental delay, 249
Inattention in iron deficiency, 70, 112
Indigestion in vitamin B1 (thiamin) deficiency, 80

in cancer of the esophagus, 130

in esophageal small cell carcinoma, 130
Infant

edema in vitamin C deficiency, 86
hemorrhages in vitamin C deficiency, 86
low birth weight in omega-6 fatty acid deficiency, 67
reduced head circumference of in omega-6 fatty acid

deficiency, 67
weakness of bone, teeth, cartilage, and connective

tissue in vitamin C deficiency, 86
Infection

increased susceptibility to
in iron deficiency, 70, 112, 235, 243, 244
in zinc deficiency, 74, 110
life-long in hyposplenism, 187

life-threatening in transient erythroblastopenia, 115
lowered resistance to in selenium deficiency, 73

in protein deficiency, 75, 109
predisposition to in neutropenia, 115
recurrent in common variable

immunodeficiency, 166
in IgA deficiency, 166

recurrent respiratory in milk intolerance, 147
repeat and poor recovery

in vitamin A deficiency, 76
in zinc deficiency, 74, 110

Infertility
both sexes

in iron deficiency, 70, 112
in omega-6 deficiency, 67
in protein deficiency, 75, 109
in vitamin B9 (folic acid) deficiency, 84, 111

female (#265), 227
male (#274), 234

in vitamin A deficiency, 76
in vitamin D deficiency, 77
in vitamin E deficiency, 78
in zinc deficiency, 74, 110

Inflammation
poor response to injury in omega-6 fatty acid

deficiency, 67
Ingredient list on food packaging, 44
Insomnia (#226), 206

in calcium deficiency, 68, 103
in depression, 205
in magnesium deficiency, 71, 106
in omega-3 fatty acid deficiency, 66
in tryptophan amino acid deficiency, 75
in vitamin B1 (thiamine) deficiency, 80
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in vitamin B6 (pyridoxine) deficiency, 83
Intellect, diminished in protein deficiency, 75

severe in brain atrophy, 196
Intercellular tight junctions (enterocytes), 11, 12
Intestinal barrier defense system, 12
Intestinal permeability, increased

(leaky gut syndrome) (#114), 145
Intrauterine growth retardation of fetus (#284), 240

in zinc deficiency, 74, 110
Iron deficiency (#9), 70
Irritability (#227), 206

in depression, 205
in magnesium deficiency, 71, 106
in premenstrual syndrome, 229
in tetany, 191
in vitamin B1 (thiamine) deficiency, 80
in vitamin B6 (pyridoxine) deficiency, 83
in vitamin C deficiency, 86
marked in hypoglycemia, 63, 104

Irritable bowel syndrome (#131), 153

J
Jaundice in primary sclerosing cholangitis, 137
Jejunitis, chronic ulcerative (#115), 146
Jejunum, 40
Joint pain (arthritis) in vitamin C deficiency, 86
Juvenile autoimmune thyroid disease (#309), 259
Juvenile idiopathic arthritis (#299), 251

K
Keratoconjunctivitis (#243), 214
Keratomalacia (#244), 214
Kidney stone - see renal calculus, 225
Koilonychia (#164), 172

L
Lack of coordination in movement and walking, 193
Lack of feeling or absence of care, 204
Lactose intolerance (#116), 146
Large intestine (colon), 42
Laryngospasm (#83), 129
Larynx, 35
Lassitude (#215), 199

in idiopathic hypoparathyroidism, 159
Leaky gut syndrome, 12

Learning
faulty in omega-6 fatty acid deficiency, 67
reduced in iron deficiency, 70, 112

Lethargy
in cachexia, 122
in calcium deficiency, 103
in rickets, 246
in vitamin C deficiency, 86

Leukopenia (low white blood cell level), 69, 104
Lightheadedness in anemia, 111, 112, 113
Linoleic acid (LA) deficiency (#6), 67
Liver enzymes, elevated, 102

in autoimmune cholangitis, 136
in hepatic granulomatous disease, 155
in non-alcoholic fatty liver disease, 155

Loss of
feeling in toes in vitamin B1 (thiamine) deficiency, 80
power to live or go on living, 122
smell (#249), 216
speech sounds from the larynx, 80
vitality (#69), 122

in iron deficiency, 70, 112
in protein deficiency, 75, 109
in selenium deficiency, 73

Low
birth weight in intrauterine growth retardation, 240
energy in zinc deficiency, 74, 110
frustration level in attention deficit hyperactive

disorder, 249
morale in vitamin B1 (thiamin) deficiency, 80

Lung cavities or abscesses (#232), 210
Lung failure in sarcoidosis, 167

in hypokalemia, 105
Lymphadenopathy - swollen lymph nodes (#192), 185

in B cell non-Hodgkins lymphoma, 183
in extraintestinal lymphomas, 185

Lymphocytic colitis (#124), 150
Lymphocytic gastritis (#96), 134
Lymphocytosis, 13, 185
Lymphoma

B cell non-Hodgkin (#187), 183
cryptic intestinal T-cell lymphoma

(refractory sprue) (#188), 183
enteropathy-associated T-cell lymphoma

(EATL) (#189), 184
extraintestinal (#190), 185

Lymphopenia
in pyridoxine deficiency, 83
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in systemic lupus erythematosus, 168

M
Macroamylasemia (#43), 107
Macrocytosis (#44), 108
Macrolipasemia (#45), 108
Magnesium deficiency (#10), 71
Maltose intolerance (#117), 147
Melanoma (#179), 179
Memory

faulty in omega-6 fatty acid deficiency, 67
loss of immediate in vitamin B1 (thiamin)

deficiency, 80
in chronic fatigue syndrome, 200

poor in vitamin B1 (thiamin) deficiency, 80
in vitamin B3 (niacin) deficiency, 82

reduced in iron deficiency, 70, 112
Menarche, late - delayed menstruation (#266), 228
Menopause, early (#267), 229
Menstrual pain - see dysmenorrhea, 230
Mesenteric lymph node cavitation

and hyposplenism (#193), 186
Migraine (#217), 200

in cortical calcifying angiomatosis, 197
in vitamin B9 (folic acid) deficiency, 84, 111

Milk intolerance (bovine beta casein
enteropathy) (#118), 147

Milk production, low in lactating women in phosphous
deficiency, 72, 107

Miscarriage - see abortion, 237
Mouth, 34

burning sensations of, 127, 128
Mucin, 34
Mucosa

atrophy of intestinal, 14
complete recovery of intestinal, 31
hypoplastic intestinal, 24
inflamed membranes of vagina and urethra

in vitamin B3 (niacin) deficiency, 82
loss of integrity in vitamin A deficiency, 76
normal intestinal, 14

Mucous, diminished production of in vitamin A
deficiency, 76

Multiple sclerosis (#218), 201
Muscle

atrophy of calf and thigh and tenderness
in vitamin B1 (thiamin) deficiency, 80

brief, rapid contraction of, 194

cramps and spasm (#197), 189
in back and legs in calcium deficiency, 68, 103
in idiopathic hypoparathyroidism, 159
in potassium deficiency, 73, 105
in tetany, especially hands and feet, 191
in thighs in vitamin B1 (thiamin) deficiency, 80

myoclonic jerks in potassium deficiency, 73, 105
necrosis in polymyositis, 190
pain (#196), 189

in autoimmune thyroiditis, 160
in chronic fatigue syndrome, 200
in dermatomyositis, 176

poor tone in hypotonia, 252
in protein deficiency, 75, 109

proximal weakness - upper extremities, 161, 190
stiffness in vitamin B12 deficiency, 85
tense calf in vitamin B1 (thiamin) deficiency, 80
wasting (#198), 189

in cachexia, 122
in dermatomyositis, 176
in polymyositis, 190
in protein deficiency, 75, 109
in vitamin C deficiency, 86
of calf and thigh in vitamin B1 (thiamin)

deficiency, 80
weakness (#199), 189

in chronic fatigue syndrome, 200
in hypoglycemia, 63, 104
in magnesium deficiency, 71, 106
in osteomalacic myopathy, 190
in phosphorus deficiency, 72, 107
in primary hyperparathyroidism, 158
in protein deficiency, 75, 109
in selenium deficiency, 73
in vitamin B1 (thiamin) deficiency, 80
in vitamin B3 (niacin) deficiency, 82
in vitamin D deficiency, 77
of calf and thigh in in vitamin B1 (thiamin)

deficiency, 80
sudden with inability to walk in hypokalemic

rhabdomyolysis, 188
Myocardial ischemia in magnesium deficiency, 71, 106

N
Nails

dry and brittle nails that chip, peel, crack or break
easily (#162), 171
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horizontal & vertical ridges in nails (#163), 172
koilonychia, 172
pitting in psoriasis, 181
rounded with curved ends, dark & dry (#166), 172
split in omega-3 fatty acid deficiency, 64
subungual splinter hemorrhages (#165), 172
white spots and white bands (#167), 173

National Institutes of Health (NIH)
panel statement on celiac disease issued August 9,

2004, xi
Nausea in delayed gastric emptying, 132

in magnesium deficiency, 71, 106
in postbulbar duodenal ulceration and stenosis, 148
in vitamin B3 (niacin) deficiency, 82

Nerve synapses and DHA omega-3 fatty acid, 65
Nervous system disorders (#203), 192
Nervousness

in hypoglycemia, 63, 104
in zinc deficiency, 74, 110

Neuritis in vitamin B3 (niacin) deficiency, 82
Neuromuscular disturbances

in magnesium deficiency, 71, 106
in phosphorus deficiency, 72, 107

Neutropenia granulocytic hypersegmentation (#55), 115
Nightblindness (#245), 214
Non-alcoholic fatty liver disease (#134), 155
Non-celiac gluten sensitivity reactions, 15
Non-tropical sprue, 9
Nystagmus in vitamin B1 (thiamin) deficiency, 80

O
Obesity (#66), 121
Obstetrical complications (#279), 238
Occult gastrointestinal bleeding (#130), 152
Ocular myopathy (#246), 215
Ophthalmoplegia in vitamin B1 (thiamin) deficiency, 80
Oral mucosal lesions, chronic (#77), 127
Osteitis fibrosa cystica (#253), 219
Osteomalacia (#254), 219
Osteomalacic myopathy (#200), 190
Osteonecrosis (#255), 220
Osteopenia in childhood (#291), 245
Osteoporosis (#256), 221

in magnesium deficiency, 71
in phosphorus deficiency, 72
in potassium deficiency, 73
in primary hyperparathyroidism, 158

in selenium deficiency, 73
in vitamin D deficiency, 77
in vitamin K deficiency, 79

P
Pallor

in chronic ulcerative jejunitis, 146
in iron deficiency, 70, 112, 244
in vitamin B9 (folic acid) deficiency, 111
in vitamin B12 deficiency, 85, 113

Palpitation in hypoglycemia, 104
Palsy in hypoglycemia, 104
Pancreatic insufficiency (#139), 157
Paranoia in vitamin B12 deficiency, 85
Parathyroid hormone decreased

in magnesium deficiency, 71
Pellegra in advanced vitamin B3 (niacin) deficiency, 82
Pelvis, flattening and narrowing of the pelvic outlet

in vitamin D deficiency, 77
Penicillin V impaired absorption in children (#307), 257
Peripheral neuropathy (#229), 208

in omega-3 fatty acid deficiency, 64
in vitamin B6 (pyridoxine) deficiency, 83
in vitamin B9 (folic acid) deficiency, 84

Persistent feelings of guilt or self-criticism, 205
Personality change

in hypoglycemia, 104
in magnesium deficiency, 71
in potassium deficiency, 73, 105

Pharynx, 35
Phosphorus deficiency (#11), 72
Photophobia

in keratoconjunctivitis sicca, 214
in vitamin B2 (riboflavin) deficiency, 81
in zinc deficiency, 74, 110

Pityriasis rubra pilaris (#180), 180
Plummer-Vinson syndrome (#91), 132
Pneumoccocal septicemia (#233), 210
Polymyositis (#201), 190
Positivity to sugar permeability test, 145
Post-cricoid carcinoma (#84), 129
Post bulbar duodenal ulceration and stenosis (#119), 148
Potassium deficiency (#12), 73
Pregnancy

abnormal taste sensations in zinc deficiency, 74, 110
abnormally short or prolonged gestations, 238
abruptio placenta in vitamin B9 (folic acid) deficiency, 84
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atonic bleeding after delivery - uterus relaxes, 238
complications after delivery, 238
increased maternal morbidity (death), 238
increased risks to fetus, 238
inefficient labor, 238
maternal disorders in zinc deficiency, 74, 110
pre-eclampsia in calcium deficiency, 68, 103
reduced rate in hyperprolactinemia, 101
restless leg syndrome in vitamin B9 (folic acid)

deficiency, 84
severe iron deficiency anemia in, 235
toxemia of in vitamin B9 (folic acid) deficiency, 84
zinc-deficiency syndrome in, 74, 110

Premature ventricular and atrial contractions of the heart
in potassium deficiency, 73

Premenstrual syndrome (PMS) (#268), 229
Primary biliary cirrhosis (#101), 137
Primary sclerosing cholangitis (#102), 137
Progressive multifocal leukoencephalopathy (#220), 202
Proinflammatory cytokines, 19
Prurigo nodularis (Hyde's prurigo) (#181), 180
Pruritic skin rash (#182), 180
Psoriasis (#183), 181
Psychiatric disorders

in cerebral perfusion abnormalities, 197
in vitamin B9 (folic acid) deficiency, 84

Puerperium complicated by CD (#280), 238
Pulmonary hemosiderosis, idiopathic (#234), 211
Pulmonary permeability, increased (#235), 211
Pulse

fast in vitamin B1 (thiamin) deficiency, 80
slow in hypothyroidism, 160

Q, R
Rectal bleeding in ulcerative colitis, 151
Recurring thoughts of suicide or death, 205
Reflexes

brisk in osteomalacic myopathy, 190
brisk in hyperthyroidism, 161
loss of deep tendon reflexes in vitamin E deficiency, 78
loss of knee jerk in vitamin B1 (thiamin) deficiency, 80

Refractory sprue, 183
Renal calculus (kidney stone) (#262), 225
Restlessness in hypoglycemia, 63, 104
Retina, dysfunction of in vitamin A deficiency, 76
Retinopathy in vitamin E deficiency, 78
Rheumatic pains in legs in vitamin C deficiency, 86

Rickets (#292), 246

S
Salivary amylase, 34
Sarcoidosis (#155), 167
Schizophrenia spectrum disorders (#228), 207

in EPA fatty acid deficiency, 66
Scleroderma (#184), 181
Scurvy - advanced vitamin C deficiency, 86
Seborrhea (#185), 182
Secalin in rye, 3
Seizures

in cortical calcifying angiomatosis, 197
in hypocalcemia, 103
in magnesium deficiency, 71
in potassium deficiency, 73, 105

Selenium deficiency (#13), 73
Semen, reduced quality of, 232
Sense of worthlessness, 205
Short duration of breast feeding (#277), 236
Short stature (#293), 247

in omega-6 fatty acid deficiency, 67
in zinc deficiency, 74, 110

Sjögrens syndrome (#156), 167
Skin

cracked, itchy, pigmented red rash advancing to
crusting in vitamin B3 (niacin) deficiency, 82

dry, scaly, rough with plugged hair follicles
in vitamin A deficiency, 76

eruptions sensitive to sunshine, 82
extremely itchy, bullous skin rash in dermatitis

herpetiformis, 175
flaky in protein deficiency, 75
itchy rash in dermatomyositis, 176
itchy, red wet areas from chafing

in vitamin B3 (niacin) deficiency, 82
lemon yellow tint of in vitamin B12

deficiency, 85, 113
loose in copper deficiency, 69
loss of pigmentation of in copper deficiency, 69, 104
multiple red to brown painful nodules, 178
raised scaly, discoid (disc-like) lesions, 168
recurring itchy sores that scar, 180
red, itchy rash that oozes serous fluid then crusts,

thickens, or scales in eczema, 177
red, scaly plaques (patches) with sharply defined

borders in psoriasis, 181
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superficial necrosis, 162
thick, loose, sagging in cutis laxa, 174
thickened, scaling areas of reddened skin, 180
unpigmented flat white patches in vitiligo, 182
yellow papules or nodules changing to red, purple,

or brown, 177
yellowish patches in seborrhea may be dry, flaky

or greasy, 182
Sleep disturbances, 66, 80
Sleeplessness in vitamin B6 (pyridoxine) deficiency, 83
Small bowel atrophy in mesenteric lymph node cavitation

and hyposplenism, 186
Small intestine, 37
Social withdrawal, 207
Spasticity and ataxia in vitamin B12 deficiency, 85, 113
Sperm abnornormalities (#275), 235
Sperm formation, impairment of, 234
Spina bifida (#286), 241
Sputum production

bloody in pulmonary hemosiderosis, 211
in bronchial pneumonia, 209
in tuberculosis, 212
purulent in lung abcess, 210
regular production of in bronchiectasis, 209

Staggering walk in vitamin B1 (thiamin) deficiency, 80
Steatorrhea (#140), 158
Stomach, 36

pain in collagenous gastritis, 134
pain in gastric ulcers, 133

Stomatitis, 83, 84
Stool

bulky, foul-smelling, oily, 157
bulky, foul-smelling, pale/stick to toilet in CD, 158

Stroke, 203
in childhood (#297), 250

Subcutaneous fat, wasting of in protein deficiency, 75, 109
Subperiosteal bleeding in copper deficiency, 69, 104
Sucrose intolerance and sucrosemia (#121), 149
Sugar-permeability test, 145
Sweating, 80, 104

in B-cell non-Hodgkins lymphoma, 183
in extraintestinal lymphomas, 185
night sweats in sarcoidosis, 167

Systemic lupus erythematosus (#157), 168

T
Tachycardia (fast heartbeat), 80, 111, 112, 119

Teeth
demarcated opacities - white marks, 126
horizontal grooves and/or pits, 126
hypoplasia, 126
loss from infection in vitamin C deficiency, 86
yellow, 126

Tetany (#202), 191
Thinking

faulty in omega-6 fatty acid deficiency, 67
impaired in vitamin B12 deficiency, 85, 113
slow and/or faulty in DHA fatty acid deficiency, 65

Thirst, excessive, 64, 66, 67, 73, 105
Thrombocytopenia, 84, 85, 111
Thrombosis of coronary arteries (clot), 120
Thymic atrophy and deficient hormone in children, 74
Thyroid disorders in selenium deficiency, 73
Tissue transglutaminase, 7, 11, 12
Tongue

beefy red, smooth, burning (#78), 128
fiery red, smooth, swollen (#79), 128
magenta hue, swollen (#80), 128
pale, smooth, and burning (#81), 128

Total serum IgA test, 22
Transient erythroblastopenia (#56), 115
Transient ischemic attacks (TIA), 203
Tremor (#208), 195
Tremulousness in hypoglycemia, 104
Triglycerides, elevated blood level, 64, 65, 66
Tuberculosis - non-response to treatment (#237), 212
Tuberculosis, increased susceptibility to (#236), 212
Tumor growth in omega-3 fatty acid deficiency, 64
Turner's syndrome (#282), 239

U
Ulcerative colitis (#125), 151
Ultrasound procedure, 24
Unsightly dark bluish swellings, 117
Upper gastrointestinal bleeding (dark stool), 133
Urinary frequency in idiopathic hypoparathyroidism, 159
Urinary tract infection (UTI) (#263), 226
Urine output, decreased in vitamin B1 (thiamin)

deficiency, 80
Urticaria, chronic (hives) (#158), 169
Uveitis, bilateral (#247), 215
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V
Vaginitis (#271), 231
Vascular membrane lipid composition, changes in, 64
Vasculitis of the central nervous system (#221), 203
Vasodilatation and warm extremities in thiamin deficiency, 80
Villi, intestinal, 10, 13, 14

microscopic damage to, 14
recovering, 31
submicroscopic damage to, 23

Violent behavior in hypoglycemia, 63, 104
Vision

disturbances, paroxysmal, 201
impaired in omega-3 fatty acid deficiency, 64
loss of visual acuity in riboflavin deficiency, 81

Vitamin A deficiency (#16), 76
Vitamin B1 (thiamin) deficiency (#20), 80
Vitamin B2 (riboflavin) deficiency (#21), 81
Vitamin B3 (niacin) deficiency (#22), 82
Vitamin B6 (pyridoxine) deficiency (#23), 83
Vitamin B9 (folic acid) deficiency (#24), 84
Vitamin B12 deficiency (#25), 85
Vitamin C deficiency (#26), 86
Vitamin D deficiency (#17), 77
Vitamin E deficiency (#18), 78
Vitamin K deficiency (#19), 79
Vitiligo (#186), 182
Vomiting (#98), 135

in delayed gastric emptying, 132
in magnesium deficiency, 71, 106
in milk intolerance, 147
in potassium deficiency, 73, 105
in vitamin B3 (niacin) deficiency, 82

W
Walking

coordination for, impaired in vitamin D deficiency, 77
delayed in children (1 to 4 year), 77
painful with bowlegs and knock-knees in child, 77
staggering in advanced vitamin B1 (thiamin)

deficiency, 80
Weakness

in cachexia, 122
in hypoglycemia, 63, 104
of extremities in peripheral neuropathy, 208
profound in neutropenia, 115

progressive in autoimmune cholangitis, 136
Weight

gain (#67), 121
loss, considerable in vitamin B12 deficiency, 85
loss, unexpected (#70), 123

in Addison's disease, 154
in B-cell non-Hodgkins lymphoma, 183
in cachexia, 122
in Crohn's disease, 152
in enteropathy-associated T-cell lymphoma, 184
in extraintestinal lymphomas, 185
in Grave's disease, 161
in mesenteric lymph node cavitation, 186
in phosphorus deficiency, 72, 107
in primary hyperparathyroidism, 158
in primary sclerosing cholangitis, 137
in protein deficiency, 75, 109
in refractory sprue, 183
in sarcoidosis, 167
in small bowel intussusception, 148
in ulcerative colitis, 151
in vitamin B1 (thiamin) deficiency, 80

Wheezing
in asthma, 163
in bronchiectasis, 209
in idiopathic hypoparathyroidism, 159

Wound healing
impaired in vitamin C deficiency, 86
slow in zinc deficiency, 74, 110

X
Writhing in chorea, 195
Xerophthalmia (#248), 215
Xerostoma - dry mouth in chronic oral mucosa lesions, 127

Y, Z
Zinc deficiency (#14), 74
Zonulin, 13
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