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The Mean Corpuscular Volume, or Mean Cell Volume (MCV), Is a Measure of the Average Volume of a Red Blood
Corpuscle (or Red Blood Cell)
The Mean Corpuscular Hemoglobin Concentration or MCHC, A Measure of the Concentration of Hemoglobin in a Given

Volume of Packed Red Blood Cell
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TABLE 33.8 Posttransplant Nutrient Recommendations

Nutrient Short-Term Recommendations Long-Term Recommendations
Calories 120%-140% of BEE (30-35kcal/kg) or measure REE Maintenance: 120%—130% BEE (20-30kcal/kg) depending on activity level
Protein 1.3-2g/kg/day 1g/kg/day
Carbohydrate <50% of calories <50% of calories
Restrict simple sugars if glucose level elevated Restrict simple sugars and encourage high-fiber complex carbohydrate
choices
Fat 30% of calories (or higher with severe hyperglycemia) <30% of total calories
<10% of calories as saturated fat
Calcium 1200 mg/day 12001500 mg/day (consider the need for estrogen or vitamin D
supplements)
Sodium 2g/day 2g/day
Magnesium and phosphorus  Encourage intake of foods high in these nutrients Encourage intake of foods high in these nutrients
Supplement as needed Supplement as needed
Potassium Supplement or restrict based on serum potassium Supplement or restrict based on serum potassium levels
levels
Other vitamins and minerals ~ Multivitamin/mineral-supplement to RDI levels Multivitamin/mineral-supplement to RDI levels
May need additional supplements to replete May need additional supplements to replete suspected or confirmed
suspected or confirmed deficiencies deficiencies
Other Avoid complementary or alternative products without Avoid complementary or alternative products without proven safety and
proven safety and effectiveness in transplant patients effectiveness in transplant patients

BEE, Basal energy expenditure; RDI, reference daily intake; REE, resting energy expenditure
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NEGATIVE BALANCE

POSITIVE BALANCE NORMAL DEPLETION DEFICIENCY
STAGE | STAGE| %:fnGaEJél Sgﬁﬁérv
STAGE Il Early Early STAGEN  metabolism: ~ damage:
positive negative folate folate
Excess” folate: folate Folate deficiency deficiency
balance Normal balance depletion erythropoiesis anemia

Liver fiolate s—
Plasma folate e—
Erythrocyte folate s

Serum folate (ng/ml) =10 =10 =5 <3 <3 =3 =3
RBC folate (ng/mi) =400 =300 =200 =200 <120 <100
Diagnostic dU suppression  Normal Normal Nomal Mormal Nomal Abnormal* Abnormal®
Lobe eu.rerage1 <3.5 <35 <35 <3.5 <35 >3.5 =3.5
Liver folate (mcg/g) =5 =400 =3 >3 <1.8 <1.2 <1
Erythrocytes Normal Normal Nommal MNormal Normal Normal Macroovalocyic
MCV Normal Normal Nommal MNormal Normal Normal Elevated
Hemaoglobin (g/dl) =12 =12 =12 =12 =12 =12 =12
Plasma clearance of Normal MNormal Normmal MNormal Normal Normal Increased

intravenous folate

* Dietary excess of folate reduces zinc absorption.
1 Designates the degree of hypersegmentation of neutrophils.

FIGURE 32-5 Sequential stages of folate status. dU, Deoxyuridine; MCY mean corpuscular
volume; ABC, red blood cell. (From Herbert V- Folic acid. In Shils ME et al, editors: Modem nutn-
tion in heaith and disease ed 9 Philadelohia 1998 Lea & Febiaer)

T Al 50 B12 (ya0lizg 39aaS oudind a5l ¢palgl (g0 yaasti elas -1A

TCll <10pg/mL (s TCIl <20pg/mL (2 TCIl <40pg/mL (o TCIl <70pg/mL (il

TC Il % sat.

Liver By, s——
HOIO TC || e, |
RBC + WBC B =

Holo TC Il (pg/ml) >100 >100 =50 - <40 <40 <40

(in equilibrium with TC Il receptors [on DNA-synthesizing cells])
(Caution: Apo TC Il is an acute-phase reactant)

Holohap (pg/ml)t =500 >400 >180 >180 <100 <100

(in equilibrium with haptocorrin receptors [on B » storage cells])

dU suppression Normal Normal Normal Normal Normal Abnormal Abnormal
Hypersegmentation No No No No No Yes Yes
TBBC % sat. >50% >40% >15% >15% >15% <15% <10%
Hap % sat. >50% >40% >20% >20% >20% <20% <10%
RBC folate (ng/ml) >160 >160 >160 >160 >160 <140 <100
RBC cobalamin (pg/ml) >800 >600 300-800 <300 <200 <150 <100

NEGATIVE BALANCE

ogpEnon K DercEncy >
Z N

Z\ £\

<P<:)SITIVE BALANCI:E> NORMAL

in serum in cells STAGE Il STAGE IV
STAGE Il STAGE | STAGE | STAGE Il Damaged Clinical
Early Early metabolism:  damage: By,
Excess” positive By, negative B, Bis B, >-deficient deficiency
EXCESS balance Normal balance depletion erythropoiesis anemia

>5% >5% >5% [ <4% | <4% <4% <4%
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TCll (> MCV (g Hb (& Erythrocytes (i
< NEGATIVE BALANCE
KOSITIVE BALANCE> NORMAL DEPLETION
in serum in celis STAGE Ill STAGE IV
STAGE Il STAGE | STAGE | STAGE I Damaged Clinical
Early metabolism: damage: By,
negative By, Byo-deficient deficiency
balance Normal balance erythropoiesis anemia
Liver Byy se——
HOIO TC || s
RBC + WBC B mesd I '
Holo TC Il (pg/ml) - bn >100 >100 =>50 g40 <40
(in equilibnum with TC Il receptors fon DNA-synthasizing celis])
TC Il % sat. >5% >5% >5% <4% <4% <4%
(Caution: Apo TC Il is an acute-phase reactant)
Holohap (pg/mi)t >500 >400 >180 >180 <100 <100
(in equiibnum with haptocorrin receptors fon B, storage celis])
dU suppression Normal Normal Normal Normal Normal Abnormal Abnormal
Hypersegmentation No No No No No Yes
TBBC % sat. >50% >40% >15% >15% >15% <10%
Hap % sat. >50% >40% >20% >20% >20% <10%
RBC folate (ng/mi) >160 >160 >160 >160 >160 <100
RBC cobalamin (pg/ml) >800 >600 300-800 <300 <200 <100




Homocysteine T No No No No No | Yes | Yes

Eryihrocytes Normal Normal Mormal Normal Normal Normal  [Macroovalocytic
MCV Normal Normal Mormal Normal Normal Normal Elevated
Hemoglobin Normal Normal Mormal Normal Normal Normal Low
T Normal Mormal Mormal Normal Mormal Elevated Elevated
Homocysteine and/or

Methyimalonate T No No No No No Yes Yes
Myelin damage Mo® No No® No* No ? Fraquent

Holo TC Il cell receptors Normal Normal Mormal Up-regulated? |Down-regulated? Elevated in plasma

Hola TC i, Holotranscobalamin 1l; MCV, mean corpuscular volume; % sat., percent saturation; RBC, red blood cell; TBEC, total B4z binding capacity.

* Cyanocobalamin excesses (injected or intranasal) produce transient increases in Bz delivery protein (TC 11);
the significance of such increases is unknown. Cyanocobalamin acts as an anti-Byz agent in a rare congenital defact in Bz metabalism.

T In sarum and uring.
I Low holohaptocorrin comelates with liver cell B+12 depletion, except in liver disease and myeloproliferative disordars, in which sarum B1z and binding
proteins are artificially elevated.

There may be hematopoietic cell and glial call B+z depletion prior to liver cell depletion, and those cells may be in stage Il or IV negative B4z balance,
wheareas liver cells are still in staga II.
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\and Yogurt

Moderate portions,
daily 1o weekly

\_ Fish
y \ and
. x Seafood
. Often, at least
Drink water IR, \9,\ two times per week
L % & =\ Fruits,
2 Vegetables,
Grains
. (mostly whole),
Olive oll,
Beans, Nuts,
Legumes
and Seeds,
. Herbs
and Spices

Base every meal
on these foods
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Recommended Dietary Allowances for Folate
Age Male Female Pregnant Lactating
Birth to 6 months 65 meg DFE 65 meg DFE N/A N/A
7-12 months® 80 meg DFE 80 meg DFE N/A N/A
1-3 years 150 meg DFE 150 meg DFE N/A N/A
4-8 years 200 meg DFE 200 meg DFE N/A N/A
9-13 years 300 meg DFE 300 meg DFE N/A N/A
14-18 years 400 meg DFE 400 meg DFE 600 meg DFE 500 meg DFE
19+ years 400 mcg DFE 400 mcg DFE 600 mcg DFE 500 meg DFE

#Adequate intake (Al).

DFE, Dietary folate equivalent; N/A, not applicable.

Tolerable upper intake level (UL): 012 months not determined; 1-3 years 300 mcg/day; 4-8 years 400 mcg/day; 9-13 years 600 mcg/day; 14-18
years (also for pregnancy and lactation) 800 mcg/day; 19+ (also for pregnancy and lactation) 1000 mcg/day.

From Institute of Medicine, 1998.
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1 tsp of salt = approximately 6g NaCl = 6096 mg NacCl

6096 mg NaCl x 0/393 = 2396 mg Na (approximately 2400 mg)

2396 mg Na/23 = 104 mEq Na

1 g Na = 1000 mg/23 = 43 mEq or mmol

1 tsp of salt = 2400 mg or 104 mEq Na
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FIGURE 10-10 Forms of Folate

Chemically known as pteroylglutamic acid, folate consists of a ring structure (called a pteroyl) and one to
six molecules of glutamate (an amino acid). (See Appendix C for the complete chemical structure.)

COOH E I j"< a b — a i
l
?HZ Most naturally occurring folate in foods
0 CH contains up to six glutamate molecules
I | © (polyglutamate).
C—NH— CIIH
COOH O:jO
l BT Rt 2 | Folate occurring in fortified foods and
F I\f supplements contains one glutamate
olate molecule (monoglutamate).
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Micrograms
Food Serving size (kealories) a 50 100 150 200 250 300 350 400
Bread, whole wheat  1-oz slice (70 keal) I I I I I I I
Comflakes, fortified 10z (110 keal)
Spaghetti pasta ¥ ¢ cooked (99 kcal)
Tortilla, flour 1 107 round (234 keal)
Broccoli % ¢ cooked (22 keal) ||
Carmots % ¢ shredded raw (24 kcal) | |
Potato 1 medium baked wiskin (133 kcal) |l
Tomato juice ¥ c (31 keal) ||
Banana 1 medium raw (109 kcal} - FOLATE
Orange 1 medium raw (62 kcal) ]
Strawberries Y, frash (22 kcal) ] i
Watermelon 1 glica (92 kcal) ] are fortified grain products (yellow).
Milk 1 ¢ reduced-fat 2% (121 kcal) |
Yogurt, plain 1 ¢ low-fat (155 kcal)
Cheddar chease _ 1y.0z (171 keal) Key:
Cottage chesse % c low-fat 2% (101 keal) [ Graing
Pinto beans ¥ ¢ cooked (117 keal) ] Il Vegatables
Paanut buitar 2 ths (188 kcal) [ B Fruits
Sunflower ssads 1 oz dry (165 keal) [ 3 Milk and milk products
Tofu (soybean curd) % c (76 keal] [ B Legumes, ruts, seads
Ground beef, laan 3 0z broiled (244 keal) | | B Meats, pouliry, saafood
Chicken breast 3 oz roasted (140 keal) I Best sources pw'mbria
Tuna, cannad in water 3 oz (99 kcal)
Egg 1 hard cooked (78 keal) ||
Excellent, and sometimes unusual, sources: |
Lentils % ¢ cooked (115 kcal) [
Asparagus % ¢ cooked (22 kcal) [ B
Orange juice % ¢ fresh (84 keal) | %
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TABLE 40-2 Enzymatic Markers of Different Membranes®

Membrane Enzyme

Plasma 5’-Nucleotidase
Adenylyl cyclase
Na*-K*-ATPase

Endoplasmic reticulum

Glucose-6-phosphatase

Golgi apparatus

Cis GlcNAc transferase |
Medial Golgi mannosidase Il
Trans Galactosyl transferase

Trans Golgi network Sialyltransferase

Inner mitochondrial membrane ATP synthase

*Membranes contain many proteins, some of which have enzymatic activity. Some
of these enzymes are located only in certain membranes and can therefore be used
as markers to follow the purification of these membranes.
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TABLE 19-2 Major Glucose Transporters

Tissue Location Functions
Facilitative bidirectional transporters
GLUT1 Brain, kidney, colon, placenta, erythrocytes Glucose uptake
GLUT2 Liver, pancreatic B cell, small intestine, kidney Rapid uptake or release of glucose
GLUT3 Brain, kidney, placenta Glucose uptake
GLUT 4 Heart and skeletal muscle, adipose tissue Insulin-stimulated glucose uptake
GLUTS Absorption of fructose

Sodium-dependent unidirectional transporter

SGLT 1

Small intestine and kidney

Active uptake of glucose against a concentration gradient
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TABLE 40-6 Major Types of ATP-Driven Active Transporters

Type Example With Subcellular Location

P-type Ca?* ATPase (SR); Na*-K*-ATPase (PM)

F-type mt ATP synthase of oxidative phosphorylation
V-type The ATPase that pumps protons into lysosomes

and synaptic vesicles

ABC transporter CFTR protein (PM); MDR-1 protein (PM)

Abbreviations: CFTR, cystic fibrosis transmembrane regulator protein, a Cl
transporter, and the protein implicated in the causation of cystic fibrosis (see later in
this chapter and also Chapter 57); MDR-1 protein (multidrug-resistance-1 protein), a
protein that pumps many chemotherapeutic agents out of cancer cells and is thus
an important contributor to the resistance of certain cancer cells to treatment; mt,
mitochondrial; PM, plasma membrane; SR, sarcoplasmic reticulum of muscle..

P (in P-type) signifies phosphorylation (these proteins autophosphorylate).

F (in F-type) signifies energy coupling factors.

V (in V-type) signifies vacuolar.

ABC signifies ATP-binding cassette transporter (all have two nucleotide-binding
domains and two transmembrane segments).
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TABLE 19-2 Major Glucose Transporters

Tissue Location Functions

Facilitative bidirectional transporters

GLUT1 Brain, kidney, colon, placenta, erythrocytes Glucose uptake

GLUT 2 Liver, pancreatic {3 cell, small intestine, kidney Rapid uptake or release of glucose
GLUT3 Brain, kidney, placenta Glucose uptake

GLUT 4 Heart and skeletal muscle, adipose tissue Insulin-stimulated glucose uptake
GLUTS Small intestine Absorption of fructose

Sodium-dependent unidirectional transporter

SGLT 1 Small intestine and kidney Active uptake of glucose against a concentration gradient
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Figure 40-6. Oxygen and carbon dioxide partial pressures (Po; and
Pcoz) in the various portions of normal expired air.
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Evolution of life was probably preceded by a chemical evolution.
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But gradual depletion of ready-made compounds in the environment compelled the evolution of mechanisms to synthesize at least
carbohydrates from the atmospheric carbon dioxide.
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But gradual depletion of ready-made compounds in the environment compelled the evolution of mechanisms to synthesize at least
carbohydrates from the atmospheric carbon dioxide. The crucial step which gave ‘life’ to these chemical factories was the evolution

of mechanisms for self-replication accompanied by information transfer.
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The crucial step which gave ‘life’ to these chemical factories was the evolution of mechanisms for self-replication accompanied by
information transfer. Once the cell could divide, and pass on information so that products of the division would also behave like

the parent, the basic features of life had been achieved.
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Internet gaming disorder involves persistent use of Internet games leading to distress or problems functioning.
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While research is limited, a 2016 study looking at adults who participated in Internet gaming found that almost 14 percent were

identified as at risk of internet gaming disorder. Among those identified as at risk, most were men in their 20 and 30s, the rest

were women, and most had full time jobs.
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About 60 percent played online games 2-4 hours a day and more than 15 percent played more than 4 hours a day.
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Research has also found that people meeting the criteria for Internet gaming disorder can experience symptoms similar to those
with substance use disorders, such as building up a tolerance (needing more) and experiencing withdrawal symptoms when pulled

away from gaming
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There is still much uncertainty and disagreement among experts about overuse of the internet, the symptoms, how to measure it
and even the language used to describe it.
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Instead, the mounting cell deaths trigger the immune system overload, known as cytokine storm, an explosion of immune responses
that damage blood vessels causing both internal and external bleeding.
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Starting anywhere from 2 to 20 days after contraction, initial symptoms like high temperature, aching, and sore throat resemble
those of a typical flu, but quickly increase to vomiting, rashes, and diarrhea, and as the virus spreads, it invades the lymph nodes

and vital organs such as the kidney and liver, causing them to lose function.
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Instead, the mounting cell deaths trigger the immune system overload, known as cytokine storm, an explosion of immune responses
that damage blood vessels causing both internal and external bleeding.
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It begins by attacking the immune system cells and neutralizing its responses, allowing the virus to multiply
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The excessive fluid loss and resulting complications can be fatal within 6 to 16 days of the first symptoms; however, proper care
and rehydration therapy can significantly reduce mortality rates in patients
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The effects of a heart attack are often permanent, as the heart tissue cannot regenerate, unlike some other issues.

(355 (55lejb) 29 Ll 3lg5 0 Edl plw BVSy Lald bl |y cdlind (a5l il Ll dlas 1y 506

d 455 vy

D0 i 9 390(50 p9)=0 Sl (alS ales SO b Al8 CBL (e bl

This is at least partially because while a person may survive an initial heart attack, the heart attack itself, which leads to the heart
tissue being deprived of oxygen and then dying, does not regenerate in adult humans.
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Now researchers have discovered a mechanism that allows them to treat heart tissue in mice, before a heart attack, in a way that
provides protection months later
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Now researchers have discovered a mechanism that allows them to treat heart tissue in mice, before a heart attack, in a way that
provides protection months later
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Although most people survive a heart attack initially, the risk of death significantly increases over the following years. In fact, 65%
of people who have a heart attack over the age of 65 die within eight years of the initial incident
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