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LR RN AMINO ACID TRANSPORTERS

SYSTEM AMINO ACID TRANSPORTED TISSUE LOCATION pH DEPENDENCE

Sodium dependent
A Most neutrals (Ala, Ser) Ubiquitous Yes
ASC Most neutrals Ubiquitous No
B Most neutrals Intestinal brush border Yes
N Gln, Asn, His Hepatocytes Yes
N™ Gln, Asn Muscle No
Gly Gly, sarcosine Ubiquitous
XaG- Glu, Asp Ubiquitous

Sodium independent
L Leu, lle, Val, Met, Phe, Tyr, Trp, His Ubiquitous Yes
T Trp, Phe, Tyr Red blood cells, hepatocytes No
y' Arg, Lys, Om Ubiquitous No
asc Ala, Ser, Cys, Thr Ubiquitous Yes

E®RER)DRID- &D * 1 y ( ) LpCy

C# s



JUPAL §g¢®A 1T G@#9A ' 5, h* sRAlsr"ALEYD D&"( #&iD# A
y()"(C )" *¢

p* &l Agar
p* &1 AFy
? # 9UA

2#9A (§AA

E®RER)DRID- &D * 1 y ( YLpCy C#s



(&l 39 o0 g S350 e s 13 puats b APAL 90 &) ¢ 3,55 6 opajg) ciline glocadled i3 cams wlgs 10 3,9 PAL poolia

(/1011) Squiy 5 9Ll TEF ¢l 1]#5(13 BEE &b ¢l s ] 4 g 035 (st iy caulled Egaze i) S 13 PAL duulons

E®RER)DRID- &D * 1 y ( )y LpCy C#s



Categories and Walking Equivalence «j ulled adaw
(el )3 Jalo ¥-F Cacyun U gy /i Jsle) (59) 03l Jolee PAL )lass PAL (gais adib
b=/ Sy
/& = PAL (gl;l &0 ¥/9 ¥/F 2/0 V=10 Sy @S
1/ = PAL (cljl s &/A F/F ¥ 1/F — 1/ A3 Jlsb
/oY = PAL (cljl 4 9/9 V/¥ /v
/9 = PAL (cljl a0 VF do/¥ ¥/ Ve —¥/0 Jlad L
P/Y = PAL (cljl a0 YE/Q AF/Y av/e

E®EDRID- &D

1y ( ) LbCy

C# s




E®RER)DRID- &D * 1 y ( )y LpCy C#s



i el DRUGS THAT ARE RECOMMENDED
TO TAKE WITH FOOD TO MAXIMIZE

ABSORPTION

Albendazole

Amiodarone

Atazanavir

Atovaquone

Cefuroxime

Erythromycin ethylsuccinate
Ganciclovir

Griseofulvin

Hydralazine

Itraconazole (capsule only)

Ketoconazole
Lithium
Lopinawvir
Lowvastatin
Mefloquine
Nelfinavir
Rifapentine
Ritonawvir
Saquinavir
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i ey DRUGS THAT SHOULD BE TAKEN ON

Ampicillin®
Captopril®
Ciprofloxacin
Didanosine®*
Dicloxacillin®
Doxycycline®
Indinavir?

C

AN EMPTY STOMACH TO MAXIMIZE

ABSORPTION

Isoniazid®
MNorfloxacin®
Ofloxacin®
Rifampin®
Tetracycline®
Voriconazole
Zafirlukast®

b
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- RS iR FOOD PRODUCTS THAT ARE SOURCES OF
TYRAMINE

Aged and fermented products (e.g., sauerkraut, fermented
soy products)

Anchovies

Avocado

Beans (especially fava beans and broad beans)

Brewer’s yeast

Cheese (except cream cheese and cottage cheese)
Chocolates

Cream from pasteurized milk

Hydrolyzed protein extracts

Liquid and powdered protein supplements

Meat extracts

Processed meat products (e.qg., sausages, pate, liver products)
Raspberries

SOouUr cream

Yogurt (especially homemade)
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N ieSp e DRUGS THAT HAVE SHOWN INHIBITORY

EFFECTS ON MONOAMINE OXIDASES

AND ARE LIKELY TO CAUSE CLINICALLY
SIGNIFICANT DRUG-NUTRIENT

INTERACTION WITH DIETS CONTAINING
LARGE AMOUNTS OF TYRAMINE

DRUG

MOST COMMON CLINICAL USE

Furazolidone
Isocarboxazid

Linezolid

Phenelzine
selegiline®

Tranylcypromine
Kava®

Parasite infections (giardiasis)
Depression

Bacterial infection (especially
Gram-positive bacteria)
Depression

Parkinson disease, usually used
in combination with levodopa/
carbidopa

Depression

Dietary supplement

Anhibits primarily type B monoamine oxidasa (MAQO-E). The magni-
tude of imteraction with tyramine should be less profound than the
nonselective MAQO inhibitors such as the antidepressants.

BHigh suspicion, although clinical significance not known.
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[l MAJOR GLYCOSIDASES OF THE MAMMALIAN ENTEROCYTE BRUSH BORDER

GLYCOSIDASE ENZYME COMPLEX  ENZYME ACTIVITY

Maltase-sucrase Sucrase-isomaltase  80% of maltase; some o-limit dextrinase; all of sucrasel most of isomaftase

Maltase-isomaltase

Maltase-glucomylase (2)  Glucoamylase All glucoamylase; most of o-limit dextrinase; 20% maltase; small percentage
of isomaltase

Trehalase All trehalase

Lactase B-glycosidase All neutral lactase and cellobiose

Glycosyl-ceramidase Most of aryl-g-glycosidase

(phlorizin hydrolase)

Adapted with permission from Dahlguist A, Semenza G. Disaccharidases of small-intestinal mucosa. J Pediatr Gastroenterol 1988;4:857-65.
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|18y ROLE OF BRUSH-BORDER ENZYMES IN DIGESTION OF DISACCHARIDES AND STARCH

ENZYME ENZYMATIC ACTIVITY SUBSTRATE PRODUCTS
Lactase B-{1-4) Galactosidase Lactose Glucose, galactose
Sugrase a-1-4) Glucosidase Sucrose, maltose, maltotriose, Glucose, fructose,
Hydrolysis of the o-1, B-2glu-  «-limit dextrins with terminal maltooligosaccharides with
cose-fructose bond in sucrose o 1-4 links terminal « 1-6 linkages
Glucoamylase a-(1-4) Glucosidase Maltose, maltotriose, Glucose, maltooligosaccharide
Maltooligosaccharide with terminal a 1-6 linkage
lsomaltase a-1-6) Glucosidase Maltose, isomaltose, a-limit Glucose, maltooligosaccharides

dextrins (maltooligosaccharide
with terminal « 1-6 links)
Trehalase a- and B-Glucosidase (tested Trehalose Glucose
on renal trehalase)

Adapted with permission from Treem WR. Congenital sucrase-isomaltase deficiency. J Pediatr Gastroenterol Nutr 1995;21:1-14.
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1183wy EFFECTS OF SOLUBLE FIBER INTAKE ON SERUM LOW-DENSITY LIPOPROTEIN CHOLESTEROL VALUES

CHANGES IN LDL (REPORTED

AVERAGE GRAMS OF AS TREATMENT CHANGE

TYPE OF FIBER NO. OF TRIALS NO. OF SUBJECTS ADDED FIBER PER DAY MINUS PLACEBO CHANGE)
Pectin 5 [A 15 -13.0

Barley p-glucan 9 129 5 -11.1

Guar gum - 19 15 -106
Hydroxypropyl 2 59 5 -85
methylcellulose

Psyllium 9 494 b -b5

LDL, low-density lipoprotein.
Adapted from Anderson JW Baird P Davis RH Jr et al. Health benefits of dietary fiber. Nutr Rev 2009;67:188-205.
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TABLE 8-4 Thermic Effect of Foods

Food Component Energy Expended

Carbohydrate 5-10%
Fat 0-5%
Protein 20-30%
Alcohol 15-20%

NOTE: Percentages are calculated by dividing the energy
expended during digestion and absorption (above basal) by the
energy content of the food.

E®RER)DRID- &D * 1 y ( YLpCy C#s



yl ,*1 Evyé¢ E#H 2?2K*1I[_," ¢

E®RER)DRID- &D * 1 y ( )y LpCy C#s



a, Farially acsorsable slenols

—
- —l—
5o loa i Cholesier:l

b. Poorly aosorbabls sforois

Stggnastanal

HO H \‘\
g astsnol /
\

Sitcetares
=
HS Sitosterol /,-f
}E

E W

armmessiers CEsmosksral

I T\)\'/
Grassicastens == Eﬁ-ﬂﬁfﬂ'mmlﬁﬂ:"

Fig. 4.1. Molecular structure of the more important sterols in food
(side chains only are shown for the bottom four structures).
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REVIEW IT Pantothenic Acid

Al Deficiency Symptoms

Adults: 5 ma/day Vomiting, nausea, stomach cramps;

Chief Functions in the Body Insomnia, fatigue, depression, irritgbility,
- restlessness, apathy; hypoglycemia,

Part of coenzyme A, used In energy increased sensitivity to insulinj numbness,

metabolism muscle cramps, inability to walk

Significant Sources Toxicity Symptoms

Widespread in foods; chicken, beef, None reported

potatoes, oats, tomatoes, liver, egg yolk,

broccoli, whole grains

Easily destroyed by food processing
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REVIEWIT Thiamin

Other Names Deficiency Disease

Vitamin B, Beriber (wet, with edema; dry, with muscle
RDA wasting)

Men: 1.2 mg/day Deficiency Symptoms*

Women: 1.1 mg/day Enlarged heart, cardiac failure; muscular

weakness; apathy, poor short-term memaory,

Chief Functions in the Body confusion, irritability; anorexia, weight loss

Part of coenzyme TPP (thiamin
pyrophosphate) used in energy Toxicity Symptoms

metabolism Mone reported
Significant Sources

Whole-grain, fortified, or enriched
grain products; moderate amounts in

all nutritious food; pork
Easily destroyed by heat

iSevere thiamin deficiency is often related to heavy alcohol consumption with imited food consumgtion (Wernicke-
Eorsakoff syndroms).
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LR il CONDITIONS FREQUENTLY ASS50CIATED

WITH LOW 5ERUM COBALAMIN LEVELS

Cobalamin deficiency
Clinically expressed deficiency®
Subclinical deficiency®
Normal cobalamin status
Pregnancy
Transcobalamin | deficiency (severe or mild)*
Human immunodeficiency virus infection; acquired

immunodeficiency syndrome®
Folate deficiency

Multiple myeloma®

Aplastic anemip; myelodysplastic syndrome
Multiple sclerosis

Drugs (e.g., metformin, omeprazole)®
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:iip iy FACTORS WITH IRON RESPONSE ELEMENTS OR IRON RESPONSE ELEMENT-LIKE ELEMENTS PRESENT IN
mRNA TRANSCRIPTS

FACTORS

METABOLIC ROLE

3" IRE

5" IRE

Transferrin receptor

Divalent metal transporter-1 (SLC11A2)
Cell cycle phosphatase (CDC14A)
Myotonic dystrophy kinase—related
CDC42-binding kinase o« (MRCK)
Hydroxyacid oxidase (Hao1)

L-ferritin

H-ferritin

Amino levulinate synthase (ALASZ2)
Ferroportin (SLC40A1)

Aconitase (ACO2)

Drosophila succinate dehydrogenase (dSDH)
Endothelial PAS domain protein-1 (EPAS1)
Hypoxia-inducible factor-2« (HIF2a)
Alzheimer precursor protein (APP)
a-Hemoglobin stabilizing protein (AHSP)
Glycolate oxidase (GOX)

Iron uptake

Iron uptake

Cell cycle

Actin organization Iron uptake (7)

Oxidative injury response (7)

Iron storage

Iron storage

Heme biosynthesis (erythroid specific)

Iron exporter

Citric acid cycle

Citric acid cycle

Oxygen sensorftranscriptional regulator of iron metabolism

Iron-induced injury response; iron chelator and/or ferroxidase
Hemoglobin synthesis
Oxidoreductase with flavin mononucleotide (FMN) binding site

IRE, iron-response element.
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Fig. 10.4. Regulation of cellular iron status. ALAS2, amino levulinate synthase; DMT1, divalent metal transporter-1; Fe, iron; HIF2«, hypoxia-
inducible factor-2«; IRE, iron-response element; IRP iron-responsive protein; SKPT-CULT, S-phase kinase-associated protein-1-Cullin-1; TFRT,
transferrin receptor-1; UTR, untranslated region.
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LR RN COPPER-CONTAINING AND COPPER-BINDING PROTEINS IN MAMMALS

COPPER-CONTAINING ENZYMES FUNCTION EFFECT OF COPPER DEFICIENCY

Amine oxidases Deamination of monoamines and diamines Variable

Lysyl oxidase (LOX) Processing of elastin and collagen Cardiovascular system abnormalities; bone
and cartilage instability

Ceruloplasmin (CP) Ferroxidase; Iron release from storage sites Decreased activity; iron accumulation in
liver, brain, and pancreas

Hephaestin (HP) Ferroxidase; intestinal iron transport Decreased activity; decreased intestinal iron
absorption

Dopamine B-monooxygenase (DBM) Catecholamine metabolism Neuropathologies; hypomyelination of nerve
fibers

Tyrosinase (TYR) Pigmentation; melanin biosynthesis Hypopigmentation; abnormal keratinization
of hair

Peptidylglycine a-amidating Activation of biologically active peptides Altered central nervous system hormone

monooxygenase (PAM) production; cardiovascular system
dysfunction

Cytochrome ¢ oxidase (CCO) Electron transport system; ATP production  Decreased capacity for oxidative
phosphorylation; hypomyelination

Superoxide dismutase 1 (SOD1) Antioxidant defense Increased susceptibility to oxygen free
radicals

Superoxide dismutase Antioxidant defense Increased susceptibility to oxygen free

{(extracellular) (SOD3) radicals

Zyklopen Placental iron efflux Unknown

Monoamine oxidases A and B Degradation of amine neurotransmitters Unknown

(MAOA, MAOB)
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Qrii=iN=p-Re gy CAUSES OF MAGNESIUM DEFICIENCY

Gastrointestinal disorders
Mutritional deficiency
Prolonged nasogasiric suctionfvomiting
HAgute and dhronic diarrbea
Imtestinal amnd biliary fistulas
FMalabsornption syndromeas
Extensive boweal resection or bypass
Acute hemorrihiagic pancoraeatitis
Primary intestinal hyvpomagnesamia (mutation of TRPRMG
chamnel)
Proton pump inhibitors
Ranal hoss
Long-term parentaral fluid therapy
C=motic diuresis (glucose, urea, manmnitol)
Hypercalcamia
Polyuric phase of acute renal failure, renal transplant,
history of renal obstructiomn
Mon—drug-associated tubulointerstitial nephropathy
Alcohol
Diuretics (furocsemide, hydrochlorothiazide)
Epidermal growth factor blockers (cetuximalb,
Panitumurmai)
Renal tubular nephrotoxins (aminoglycosides, cisplatin,
amphotaricin B, pemtamidina)
Calcimeurin inhibitors {cyclosporin, taoroclimus)
Genetic mutation