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> REVIEW Vitamin C

Vitamin C acts primarily as an antioxidant and a cofactor. Recommendations are set well above the
amount needed to prevent the deficiency disease scurvy. A variety of fruits and vegetables—most notably
citrus fruits—provide generous amounts of vitamin C. The accompanying table provides a review of
vitamin C facts.

Other Names Significant Sources
Ascorbic acid Citrus fruits and juices, tomatoes, potatoes,
RDA and tomato juice, other vegetables (such

as brussels sprouts, cauliflower, broccoli,

Men: 90 mg/day cabbage, and spinach) and fruits (such as

Women: 75 mg/day strawberries)

Smokers: RDA + 35 mg/day Easily destroyed by heat and oxygen

UL Deficiency Disease

Adults: 2000 mg/day Scurvy

Chief Functions in the Body Deficiency Symptoms

Antioxidant; cofactor in synthesis Pinpoint hemorrhages; joint pain; poor

of collagen, carnitine, throxine, and wound healing, inflamed and bleeding gums
neurotransmitters Toxicity Symptoms

Nausea, abdominal cramps, diarrhea

> PHOTO 10-9 Citrus fruits and juices are rightly known for their vitamin C contents,
but many other fruits and vegetables are also good sources.
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> REVIEW Molybdenum

Molybdenum is found in a variety of foods and participates in several metabolic reactions. The accompany-
ing table provides a review of molybdenum facts.

RDA Significant Sources

Adult: 45 pg/day Legumes, grain products, nuts
uL Deficiency Symptoms

Adults: 2 mg/day Unknown

Chief Functions in the Body Toxicity Symptoms

Cofactor for several enzymes None reported
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>REVIEW Chromium

Chromium enhances insulin’s action. A deficiency can impair glucose homeostasis. Chromium is widely
available in unrefined foods including brewer’s yeast, whole grains, and liver. The accompanying table
provides a review of chromium facts.

Al Significant Sources

Men: 35 pg/day Meats (especially liver), whole grains,
Women: 25 pg/day brewer's yeast

Chief Functions in the Body Deficiency Symptoms

Enhances insulin action, may improve Diabetes-like condition

glucose tolerance Toxicity Symptoms

None reported
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> REVIEW Phosphorus

Phosphorus accompanies calcium both in the crystals of bone and in many foods such as milk. Phos-
phorus is also important in energy metabolism as part of ATP, in lipid structures as part of phospholipids,
and in genetic materials as part of DNA and RNA. The accompanying table provides a review of

phosphorus facts.
RDA Deficiency Symptoms
Adults: 700 mg/day Muscular weakness, bone pain
UL Toxicity Symptoms
Adults (19-70 yr): 4000 mg/day Calcification of nonskeletal tissues,
Chief Functions in the Body particularly the kidneys

Mineralization of bones and teeth: part of ~ Significant Sources

genetic material and phospholipids; used Protein-rich foods (meat, fish, poultry,
in energy transfer and in buffer systems eggs, milk, legumes, nuts)

that maintain acid-base balance

PHOTO 12-7 The best sources of phosphorus are foods rich in protein—such as
legumes, nuts, meat, poultry, fish, and milk and milk products.
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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 25-30keal/kg/day 1.5-2.0g/kg/
day

Fluid needs
Typical fluid requirements for adults 20-40ml/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 42-5 Hormonal regulation of cellular processes
through cAMP-dependent protein kinase (PKA). PKA exists in an
inactive form as an R,C, heterotetramer consisting of two regulatory
(R) and two catalytic (C) subunits. The cAMP generated by the action of
adenylyl cyclase (activated as shown in Figure 42—-4) binds to the regu-
latory subunit of PKA. This results in dissociation of the regulatory and
catalytic subunits and activation of the latter. The active catalytic sub-
units phosphorylate a number of target proteins on serine and threo-
nine residues. Phosphatases remove phosphate from these residues
and thus terminate the physiologic response. A phosphodiesterase can
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TABLE 50-9 The Principal Proteins Found in Bone?

Proteins

Comments

Collagens
Collagen type |
Collagen type V

Noncollagen proteins

Plasma proteins

Proteoglycans® CS-PG | (biglycan)
CS-PG Il (decorin)

CS-PG I

Bone SPARC* protein (osteonectin)
Osteocalcin (bone Gla protein)
Osteopontin

Bone sialoprotein

Bone morphogenetic proteins (BMPs)

Osteoprotegerin

Approximately 90% of total bone protein. Composed of two al(l) and one a2(l) chains.
Minor component.

Mixture of various plasma proteins.

Contains two GAG chains; found in other tissues.

Contains one GAG chain; found in other tissues.

Bone-specific.

Not bone-specific.

Contains y-carboxyglutamate (Gla) residues that bind to hydroxyapatite. Bone-specific.
Not bone-specific. Glycosylated and phosphorylated.

Bone-specific. Heavily glycosylated, and sulfated on tyrosine.

A family (at least 20) of secreted proteins with a variety of actions on bone; many induce ectopic
bone growth.

Inhibits osteoclastogenesis

*Noncollagen proteins are involved in the regulation of the mineralization process. A number of other proteins are also present in bone, including a tyrosine-rich acidic matrix
protein (TRAMP), some growth factors (eg, TGF-B), and enzymes involved in collagen synthesis (eg, lysyl oxidase).

°CS-PG, chandroitin sulfate-p

D AL LT el DU N S IR

® 9y9 (>

roteoglycan; these are similar to the dermatan sulfate PGs (DS-PGs) of cartilage.
g :

TS (oalhil il S pIAS )3 ygawllS (i) -AY
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TABLE 51-2 Some Differences Among Skeletal, Cardiac, and Smooth Muscle

Skeletal Muscle Cardiac Muscle Smooth Muscle
1. Striated 1. Striated 1. Nonstriated
2. No syncytium 2. Syncytial 2. Syncytial
3. Small T tubules 3. Large T tubules 3. Generally rudimentary T tubules

(%]

o

o ®

Sarcoplasmic reticulum well
developed and Ca?* pump acts
rapidly.

. Plasmalemma contains few

hormeone receptors.
Nerve impulse initiates contraction.

Extracellular fluid Ca?* not
important for contraction.

Troponin system present.

Caldesmon not involved.

. Very rapid cycling of the

cross-bridges.

4. Sarcoplasmic reticulum present and 4.
Ca? pump acts relatively rapidly.

Sarcoplasmic reticulum often rudimentary and Ca**
pump acts slowly.

5. Plasmalemma contains a variety of 5. Plasmalemma contains a variety of receptors
receptors (eg, a- and B-adrenergic). (eg, a- and B-adrenergic).
6. Has intrinsic rhythmicity. 6. Contraction initiated by nerve impulses, hormones,
etc.
7. Extracellular fluid Ca?* important
for contraction. 7. Extracellular fluid Ca** important for contraction.
8. Troponin system present. 8. Lacks troponin system; uses regulatory head of

myosin.

0

Caldesmon not involved.

0

. . X . Caldesmon is important regulatory protein.
10. Relatively rapid cycling of the
cross-bridges. 10. Slow cycling of the cross-bridges permits slow,

prolonged contraction and less utilization of ATP.
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Table 29-1 Summary of Tubule Characteristics—Urine Concentration
Permeability

Active NaCl Transport H,0 NacCl Urea
Proximal tubule + ++ + +
Thin descending limb 0 + + +
Thin ascending limb 0 0 - -
Thick ascending limb +H 0 0 0
Distal tubule + +ADH 0 0
Cortical collecting tubule + +ADH 0 0
Inner medullary collecting duct + +ADH 0 +ADH

ADH, antidiuretic hormone; NaCl, sodium chloride; 0, minimal level of active transport or permeability; +, moderate level of active transport
or permeability; ++, high level of active transport or permeability; +ADH, permeability to water or urea is increased by ADH.
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Figure 30-3. Mechanisms of potassium secretion and sodium reab-
sorption by the principal cells of the late distal and collecting tubules
BK, “big” potassium channel; ENaC, epithelial sodium channel;
ROMK, renal outer medullary potassium channel
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Table 30-3 Factors That Alter Renal Phosphate

Excretion
1 Phosphate Excretion T Phosphate Excretion
| Dietary phosphate | Dietary phosphate
1,25-Vitamin D; Parathyroid hormone
Metabolic alkalosis Metabolic acidosis
Thyroid hormone Hypertension
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The effect an acid has on the skin is determined by the concentration, duration of contact,amount, and penetrability.
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Hydrofluoric acid is a colorless, fuming liquid that has a highly corrosive effect on skin, causing extensive liquefactive
necrosis and severe pain.
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The initial treatment after contact with the skin is copious irrigation, which must be continued for at least 15 to 30 minutes with
either water or normal saline.
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Many topical therapies have been advocated and their role in treatment is largely anecdotal.
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Topical calcium carbonate gel has been shown to detoxify the fluoride ion and relieve pain.
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Opioid painkillers have long been the gold standard for severe pain, but they come with a terrible dark side: they are the main
cause in a prescription drug abuse crisis that has killed thousands across the nation and induced a new rise in heroin abuse.
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Scientists try to create medicines that could relieve severe, chronic pain without getting people hooked- raising hopes as well as
skepticism among those fighting drug abuse.
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Connecticut- based Cara Therapeutics recently released researches showing its opioid drug is far less likely to cause patients to
feel high than a "control medicine" considered to have a low potential for abuse.
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Bob Twill man, deputy executive director of policy and advocacy for the American Academy of Pain Management, said he can
envision Cara's drug eventually being prescribed instead of commonly abused painkillers.
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Gavril Pasternak, an opioid researcher, said about a dozen drugs are being developed with the same goal of being non-addictive
or vastly less addictive- although more research is needed.
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Today, it is a multibillion-dollar industry, involving not only the pharmaceutical and chemical industries, but also university and

government bodies.
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The use of living animals in research and teaching, while first documented around 2000 years ago, became prominent in the second
half of the 19th century as part of the development of the emerging sciences of physiology and anatomy.
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Supporters of animal testing argue that virtually every medical achievement in the 20th century relied on the use of animals in

some way and that alternatives to animal testing, such as computer modeling, are inadequate and fail to model the complex
interactions between molecules, cells, tissues, organs, organisms and the environment.
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Opponents argue that such testing is cruel to animals and is a poor scientific practice, that results are an unreliable indicator of
the effects in humans, and that it is poorly regulated.

oyl y3 el 1 slaicl Py pasld S ol &5 wunl Cuoliol Gale Ghgy S5 g Cunl Gllgas 4 @l uoxiu yaiz 45 33g5 0 ol

Caanl 030D (Ca2p230) @abii5 uuoliols yob ) (aliano) l Al 9 Siauod

b 4355 0

o3lasiwl 3y90 Cunl Egiae Gllgas I odliimwl a5 (l)g4S 53 3,509, ¢l (LoKals 45 3515 gL I (Hlgam Cawd 630l Lo oS (ployT

2562 )

They also point to the fact that many alternatives to using animals have been developed, particularly in the area of toxicity testing,
and that these developments have occurred most rapidly and effectively in countries where the use of animals is prohibited
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The effects of a heart attack are often permanent, as the heart tissue cannot regenerate, unlike some other issues.
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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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