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The Mean Corpuscular Hemoglobin Concentration or MCHC, A Measure of the Concentration of Hemoglobin in a Given
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< NEGATIVE BALANCE
|<OSITIVE BALANC1E> NORMAL < DEPLETION >|< DEFICIENCY
STAGE ] STAGE IV
STAGE Il STAGE | STAGE 1 STAGE ] Clinical
; Early Early metaboﬂsm damage: By,
poslﬁve By negaﬂve By deficiency
anemia
L ee—
HOIO TC || sy
RBC + WBC B, me—
Hoio TC Il (pg/mi) >100 <40
in equiidnum with TC I rocopus[m
Tc Il % sat. >5% >5% >5% <4% <4% <4% <4%
(Cauton: Apo TC Il is an acute-phase reactant)
Hoiohap (pg/mi)t >500 >400 >180 >180 <100 <100
i equilibrium with haptocormin recaplors jon B> storage cals)
UU 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/mi) >800 >600 300-800 <300 <200 <100 I
Homocysteine T No No No No No Yes
Erythrocytes Normal Normal Normal Normal Normal Normal  [Macroovalocytic
MCV Normal Normal Normal Normal Normal Normal Elevated
Hemogiobin Normal Normal Normal Normal Normal Normal Low
TCcil Normal Normal Normal Normal Normal Elevated Elevated
Homocysteine and/or
Methyimalonate T No No No No No Yes Yes
Myelin damage No* No No* No* No ? Frequent
Holo TC Il cell receptors Normal Normal Normal Up-reguiated? Elevated in plasma
Holo TC Ii, Holotranscobalamin II; MCV, mean corpuscular volume; % sat., percent saturation; RBC, red blood cell; TBSEC, total B, binding capacity.
* Cyanocobalamin excesses (injected or intranasal) produce transient increases in B12 delivery protein (TC 11y
the significance of such increases is unknown. Cyanocobalamm acts as an anb—B|3 agent in a rare congenital defact in qu metabolism.
1 In serum and urina.

T 8550 3V9b |y 2995 s EPAIDHA 0y2 (glossusl Egasma 51 5 332 51 Gl adlyys = -1
£ (s ¥ (z Y (o | (l

lellas Sl ghls 5 (MukSailgid) Slojue 55 39290 P Kol 3,05 b)) TG gl GidlS 9 HDL 2ghuw (yiuliél b 1ol égy cdlyys
sl solo gy b (5)h JaSo )3l i yol (al &5 Mo G CRP 2ghuw ylay laye )3 (ALA) Sulgia) WIT 0)5 A ailjg) Span by cuwl
O -390 bS] i b NO 3095 <3 yo5 G 9 3515 LSS Loy M5 Liwgys jiian 33 pausti b didd Sloyl Jolpe 53 ¥ Kl iy (gl 3awl
S0 Bl 1) 395 (B saiSeakislxe) Cardioprotective )il ¥ Kol )2 (slodamwl G2yb ¢l j 9 39450 §9se 8)1935 (M Jad cago 63lo
Cdl3) 3,15 3929 gasusl 3 a5 (Siuidg 18S0 3Vob |y (G595 Lo DHA/EPA Egame jl 05 P 51 inm ¥ Kol (VL (gloidly,s ailauwlio

Kol (Vb

Tl i (5)921ad 9 (5)9uiigy Ala | Ll Eille lais] 9102 5 gilain)l Y929 Ohlew )3 PIAS JoSo IY
os (5 #0958 (2 Jorhei (@ Q @l ()




(SLE) (ywgilasil (yog39) haaims

el g Jitne aulS 3,Shac 30350 1,8 550 a1y Lol S gigislio dlge 505 91 Eg gyl 32 51 Liw 395 el 395 (5)law o2l
I 3929 pugrg) Loy (Sl O ar)) )3 3Bl 1o ylp A L) )3 O 592 e 3910 (S35 (L)l alél g Pro by il
Olale 9 @iw aidey © jLb qgibgyiml (g)ld (l> Ghl g auls 3Slac Jidl (gaouis )3 29 Sidled jlaw (W)L b VL @)) &b
i colaz Cuwl o Jgame pjs Ba> 9 9] Cwed 4 Bad .39 031> Gall 38 i jg L Wb (5P @ L 8b e i )l
b GRS L JS (5900 paibgy «lS ColaS pae Jubd @ 3l @Y pepe 3)lge ) (slody)

JaSs j9) 5 Sldle A5lg Oooce Ly diljg) 35lg loco 5 Aco 4 duogs azail 5 lie IS D (yuelizg JIod o) 34195 aalS 3)Slac aiis Juld> 4
Cllsd LB u290 29235 9 (i Juiuol N Jausgi (5)b JaSo (Al @ille 9 1,S)lo 39102 9 el SIS (g12) 390 D cyaalizg
alaz 51 il @Ne )3 (iiaadsel 392 (w929} a2 )i b ge JAo S 53 (209595 b alblie .39i 50 (5355 CusisS 9 55 9 GBI S92 «5)law
o 551 (T reg) ashiis T (sloJolo 52 531 G,k 51 Blohs (1209595 Jlib Cadbls Slgiumaus (195 L 15y92Lad (HUBIS 3 ()59 LIS
ladbly ails

9 Th-17 Ga)b 1 :puilse .cuwl 390 WeySgiun 20ol b 9 (929! Ca)ds 3 el )5 95w (Slog)ld b S5 5 b 9 (Rl @ A paeling
392 1) 039) ©15)> 9 631> (UL |y (Bge (B B lan 1) 390 4095 yud (B L) L6 (uiznad 9 WoySgiue @ubiis TGF-B"
B30 Gl |) aliunawgads 9 WyuSgaian CRP Jio (Rl l)S)le 9 ddidu 0

Teawl plaS Jol diat 95 (b 53 (a2 Fhiwl ol Kdj)g 5 “train low” g, ;s -1

©rz @5 OhaweyS @ (@ @2 @S ©hawgys (Wl
JoyilS 5 ©)2 65 (3 JoyimlS @5 oy 5 (2

095 5103,539) 0y )3 3bj ) 9 5 BayaT 20550 )8 o3litual )90 (0 3ySlas 9x0 9 i (gl ol (5320 83l lgic @ Gly3a0g)S
@il OUSIse il 39di0 (518> (9 (> Wazudle jg5j0SulS Capw RO 9 (2 peawliawS] olise Lil¥l Cacl gladss (g
(655w (g5l 53 393 ()9 (e dytingen jl 031kl (SlogSl 085 9 S 9 azudle 31j (193 TS LI Cach idd 1P (i a3 B30 0LigS
) 392 (g3le ©linyal &S > 53 i ¥ 1 Ginw (sl b 08k JoyiandS b )2 52 25 2 033 jgal (el )by train low b (2 b
S50 (g9 eliiwl S3ag) jI U joy 1 02y GBS 9 ShagnS 5o ey S I Aol o JLBd 42 9 NS0 Cule) b0 el
G2 j o3liianl (ilidl (gl (LCHF diet) (ailjg) (55 j1 430 j1 idians) Yo (252 LS (531 j1 Y0 3l 5iaS) lhidamenS 65 puj) b 5y (rizrad
@l ) dbac b o) 0 e a3 LCHF ) 435 Cagits azdle (5joSulS ) WG1 (ilS b 1) 3,8 (549 ySlac Ailgiisn «ybjpg Job )3 dzudle
s2io Yo (g2 el ble b Bjlw ) (jg) »d ©)S Yo )l yiaS) ©hawgyS JSlas b agzlge diao Y-V (ol oglle S0 a9l (Gjomw B2

A5 ool ) (P locdled (g LS 390 (65l Blgie Sbj G b gi))9 )1 (2180)93 )3 &pw djad Cadey Ol)3aog))S 3980

Tl plp B> iy 4 9B dy s g5 iy 50 S P (90 g Hhund qaawlS Hlade -1E

Plez S0 adid S -pgw S0 (@ pow S edid S0 -p)lez o (S
Pl e-plh ¥ (s PPl iyt (e




Gl oL s oiiwd gl (glde il o oyl e cuiad LG jolo pud ol 40 Jeloo sla ol g ploi—fF o
HA Guoling (PBLS poliio yud 39 2 ol o5 T € anling (Jg 0099 B og 5 (sl (pnaling (S polie
lewQ,bl&lﬂsxﬁ&m,@ﬁmw)éh)&..\J,;nu.:.o‘b

O )3 10 51 pinS g 0l i p2T G0 y3 B Ly yi5 .(+.¥ME/L) consl o5 o5 9 yludl jud j3 p2T 10—V
Wl 95 3 31yl JOlo yud 3O (59 A (o yEwd Cammnd ) Dg o0 WA g5 il pa]

ol 0l s Pl ¥ g 2l Pl ¥ e 5 g8 5l il yald g Haunsd S ¥ 4VF (gl S

Cual gl i 531 52 3 96 4 Sy 58 il Sl U (gl gina g phed audS 12020 usl S o

o Tl 9 (359 (280 polio b g GeulS HL (ol Bl Cesl g1 ol nS1S g (i YL lgime-A
AdS 5L a5 009 gl ol poun ST Jolo gl el g e CALE L0l 280 Ly adS alwg 4 Wl a5 0el

i gl g a Jl> 10 e0g YeemOSM/KE (1Kilo job 4 jolo ;s A gool 09 o0 yeS alwg (i
el Y8:mOsm/kg o5

Teawl wauiyi 4y Foremilk g Hindmilk wluogas jl Saolas -10

S5 Jolowo (ogpaoling 1 )Ly 305 T (sgimne (& iy (5l GBS (P15 (ra0ls - (525 yadd raog (i
Sljgs @ (g ool IS 0l (6B Hlade (5 Oagy 31yl - Vb (2 (goie (2

a0 ) AL5e WIS 5355 (ygawlih e il @) sl (630 ST (Glgioe 45 Abbise 23w ag S Job )3 (s2idyS juid (yalgl :Foremilk
093 pb i) (T 4 alo S5y S L Byl (LB 9 039 G8) yuis 2l ABLR gy 9 2T S gl (Byaalivg I Lisyw Lol 5 ()5 (sl>
9 (50 0303 39idis0 ) i 1L gl &5 (lej (skim milk ()2

& Jbis Gl o 92 5 Joloe BErelizg 9 2 Olie 9 034 S5) (GlalS 55 juid (@3 1 Cug o (b )3 loj usiS L :Hindmilk
oS Ablise age 4S5 (NS0 polyd |y Sljg5 by (sl GBS (IS el 9 (e Gl 55 b (2l aawl Bgy20 (41956 yad) Hindmiilk yudd @y
hindmilk (53,97 Cans 43 g @3yai )b 3o 55 3ljgd Jowngs (yliumy (i (I 1 6305 lisy Bl I 8 aid b 4325 )b 1o )5 3ljgi 5 amd sjlal j3le
diawo ()3 (I 1 B o zeinys Hindmilk .59 50 Ligo jud ooy jl dljg5 JolS apded jl lwabl ceayd (pal @ 394 (yiako 392 dljg5 bawgs
B S50 SaS ljgi 4 58 ol Ll iy Ll 4 435" &S Jble Egbge ol Sl S sai dljgi v (plo S uw JED! Luge ol
A5 (L SaS 55 5355 (555 (g% Yo 53 09 BLSL 9 (597 il xSy @l 0San 55 ol 9 352 3L ) " 13E )95 pladl e
(65365 Lej Joolgh 53 (B3 &5 (IS0 9 970 ALBLIN digus )3 (5 sy Foremilk sy (ilidl (30 295 10 (2 loj JAi2y g0 LSS
aswgs g Ay (glys hindmilk g Foremilk (315 yuslio b «Jolaio (13 a3)) <O @) A2y 390 43R5 (gyisiay hindmilk b 31595 3,5 wjg0
505 55 Ganslio

S394 40 83y U "universal antioxidant " ;lgic @ S ol 4 > Lazo 50 caddled b coldawnS] (0T elas -1
W50 83y @ Oloe Q22 9y, S A0 yS Can 3 A ool e
Q plgs (s E paelig (2 09509l (& Sawol g (il

26 Ol Leaiy)igigid ol Ablise 39290 Olanjuw 9 Wogso )3 Egiie () b & Ailiwd (Ckin)Seighd igigtsn b IuSgigWs
OS] Jlob (sloaigS g ST (gl JBasly ol 5> 32 51 culiblone 53 Slgo ¢l - 3iiS(50 @@ ) (el @i 350 Ganly Sl 9 (1 0uSIBT (el
2> WS Liwgy Camidg 9 02 s3awsl b (5)Sed dbwlgay SHIH (sl G 35 )3 uigean 9 Aibly G Ngise Wl el &5 (ROS)
Alei &) (633 ool bl BB bl g Joluo | culiblona j5liio ) (515939W8 § (I uaSIBT Cupmudy &5 (Siloj - didblio 5,0 38 S
(@23)) | £52 Q) ae95)sS il 48T )18 aglllan 350 joral @) U &5 (63.5630M8 iS5 oy yiding -390 38 (ioduw ol (uzgo oS Sl
Cunlo b bipe (gl 16 Jac b ) 35 A5930U8 S &5 bl (L 9 s «USyo I 252 K1) (QUETCILINY cyisan)395 5S> JUio 3l
9 L3.5930M8 (0l 93 0 . Nidbly 50 3ahe Wl by 9 ST (SSTY 95w 53 aianyioS jl ik I Slge Al (Mast cells) Lo Jus
ROS julyy )5 Caliblone 53 (3l 0pmSIT i iz AL oy 53 QI Gpleys gl Yoo )90 LISFNS Elgl Kod puizen
&S Gl 034 0315 ()l A dislid (GlolawnSl BT yid b Ao lao 33 . Jblse i (ghld (5)aiSgime )3 59yl JED @imaw > ojag
4290 (5550 63SLio Jole S lgic 4y 9 0315 STy " (IS T A" plgic 43 Sajolgas SOEINISI DT 5S35 b (C (paalizg) ilyygSuwl
Gloko (L ()2 )3 Joloxe § T )3 Jolxo 2ohw ply )3 Cuiblre azgo B (raolizg b bygSal Jolss g0 BlaamSTil 5509 (g5l




519 00 i (¥ sl glw plad )> aS ol 30 Jol=o 13150 - 3l 50 099359.@ (Sl 0T aSads §3ls glacl )i;.) N -d9dd 50
Jole (gh2l a9 T 5> Jolowo (gl (ghls @ 45 Adilizo sl Sidgad )l S GIT S0 iS50 (Sliiiy B aoling 9 0lygSal ()5 it
alac > yoga® 4 ()2 l)lisle jl CBlas 45 5.5 Q-10 @.551gS .94 40 83,3 L "universal antioxidant " w,g04) il g Ablyso (5252 53

AAUS 0 e (i ©y904) ROS cdled g5 jgkie 43 bolaawSliiT (IS jgbdy a5 50 Jae (5)ASgiae (glolixt g cald

\00(.\ oo { z Yoo (g_) Yoo (uJI

> REVIEW lodine

lodine is an essential component of the thyroid hormones. An iodine deficiency can lead to simple goiter
(enlargement of the thyroid gland) and can impair fetal development, causing cretinism. lodization of salt
has largely eliminated iodine deficiency in the United States. The accompanying table provides a review
of iodine facts.

RDA Deficiency Disease

Adults: 150 pg/day Simple goiter, cretinism

UL Deficiency Symptoms

1100 pg/day Underactive thyroid gland, goiter,

Chief Functions in the Body neurological damage and impaired

. physical development in infants

A component of two thyroid hormones that L
(cretinism)

help regulate growth, development, and L.

metabolic rate Toxicity Symptoms

Significant Sources Underactive thyroid gland, elevated
TSH, goiter

lodized salt, seafood
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FIGURE 13-4 Heme and Nonheme Iron in Foods
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Calcium Key:
Bl 20-year-old male (160 Ib)

Phosphorus
El 5-month-old infant (16 Ib)
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TABLE 36.5 Estimating Energy and Fluid

Needs of People with Cancer

Protein
Condition Energy Needs Needs
Cancer, nutritional repletion, 30-35kcal/kg/day 1.0-1.5g/kg/
weight gain day
Cancer, inactive, nonstressed 25-30kcal/kg/day 0.8-1.0g/kg/
day
Cancer, hypermetabolic, 35kcal/kg/day 1.5-2.5g/kg/
stressed day

Hematopoietic cell transplant 30-35kcal/kg/day 1.5g/kg/day

Sepsis 25-30kcal/kg/day 1.5-2.0g/kg/
day

Fluid needs
Typical fluid requirements for adults 20-40 mL/kg/day or 1-1.5 mL/kcal
energy expended

RDA Method: 1 mL per 1kcal consumed
Body surface area (BSA) method: 1500 mL/m? or BSA x 1500 mL
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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.)

(IDOOHCO'O————

(|3H2 Most naturally occurring folate in foods
(l) CH, contains up to six glutamate molecules
|

| (polyglutamate).
COOH

Ring structure  +  Glutamate

l | Folate occurring in fortified foods and
supplements contains one glutamate

Folate molecule (monoglutamate).
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FIGURE 8-6 Double-reciprocal or Lineweaver-Burk plot of
1/v, versus 1/[S] used to evaluate K_and V_ .
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TABLE 40-6 Major Types of ATP-Driven Active Transporters

Type

Example With Subcellular Location

P-type
F-type
V-type

ABC transporter

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

mt ATP synthase of oxidative phosphorylation

The ATPase that pumps protons into lysosomes
and synaptic vesicles

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 41-8 Approximate Affinities of Steroids for
Serum-Binding Proteins

SHBG* CBG*
Dihydrotestosterone 1 >100
Testosterone 2 >100
Estradiol 5 >10
Estrone >10 >100
Progesterone >100 P
Cortisol >100 ~3
Corticosterone >100 ~5

*Affinity expressed as K, (hmol/L).
Abbreviations: CBG, corticosteroid-binding globulin; SHBG, sex hormone-binding

globulin.
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Nowhere in the study of human biology are basic concepts changing more rapidly than with respect to the human microbiota.
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Micro-organisms were first shown to cause disease in humans in the 1800s, and after this finding, the popular and scientific views
of the microbial world became dominated by the quest to understand, prevent and cure microbial disease.
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Gene-sequence-based approaches have recently allowed complex microbial communities to be characterized more
comprehensively and have removed the constraint of being able to identify only microorganisms that can be cultured, greatly

increasing knowledge about commensal microorganisms and mutualistic microorganisms of humans (that is, organisms in a
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relationzhip in which one partner benefits and the other is unharmed, and ocrganisms in a relationship in which both partners benefit,
respectively), az well as human pathogens.
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Gene-sequence-based approaches have recently allowed complex microbial communities to be characterized more

comprehensively and have removed the constraint of being able to identify only microorganisms that can be cultured, greatly

increasing knowledge about commensal microorganisms and mutualistic microorganisms of humans (that is, organisms in a

relationzhip in which one partner benefits and the other is unharmed, and organisms in a relationship in which both partners benefit,
respectively), az well as human pathogens.
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Gene-sequence-based approaches have recently allowed complex microbial communities to be characterized more

comprehensively and have removed the constraint of being able to identify only microorganisms that can be cultured, greatly

increasing knowledge about commensal microorganisms and mutualistic microorganisms of humans (that is, organisms in a

relationzhip in which one partner benefits and the other is unharmed, and organisms in a relationship in which both partners benefit,
respectively), az well as human pathogens.
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On the one hand, an aggressive style involves speaking in a disrespectful manner, expressing anger, or trying to dominate the
conversation. For example, a business executive might tell her coworker that his ideas for a new product are terrible. Then she
might interrupt him when he tries to explain his ideas. This approach hinders successful communication. It also creates barriers

between people.
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These same studies indicate that the two least effective styles are aggressive and passive communication
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A passive style might lead a person to hide his or her beliefs, speak quietly, and submit to all demands
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The social determinants of health are the economic and social conditions - and their distribution among the population - that
influence individual and group differences in health status.
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They are risk factors found in one's living and working conditions {such as the distribution of income, wealth, influence, and power),

rather than individual factors (such as behavioral risk factors or genetics) that influence the risk for a disease, or vulnerability to
disease or injury.
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According to some viewpoints, these distributions of social determinants are shaped by public policies that reflect the influence of
prevailing political ideclogies of those goveming a jurisdiction.
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The World Health Organization says that “This unequal distribution of health damaging experiences is not in any sense a ‘natural’

phenomenan but is the result of a toxic combination of poor social policies, unfair economic arrangements [where the already well-
off and healthy become even richer and the poor who are already more likely to be ill become even poorer], and bad politics.”
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Thie World Health Organization says that “This unequal distribution of health damaging experiences is naot in any sense a ‘natural’

phenomenon but is the result of a toxic combination of poor social policies, unfair economic arrangements [where the already well-
off and healthy become even richer and the poor who are already more likely to be ill become even poorer], and bad politics.”
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Pharmacology as a scientific discipline dates from the mid-1800s, but its development has taken place over many centuries and
has been influenced by many different cultures.
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Across the world as tribal man foraged for food, he soon realized that his local woodland areas harbared a variety of roots, barks,

bemies and leaves, which were not only sources of food, but also in some cases possessed medicinal (healing, soothing and
therapeutic) properties.
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One such example is the South American Indians, who gave us the first muscle relaxant: a drug called curare that they smeared
onto the tips of their spears to immobilize animals when hunting
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Today a drug which possesses similar characteristics is used by doctors to relax their patients” muscles during operations
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