CcvD CHD

Men Ages 3574 Rate per 100,000 population™ Deaths Deaths
Russsian Federation (98) 1167 639
Bulgaria (98) 1008 335 "
Romania (99) + 867 355
Hungary (99) + 842 420
Poland (96) 73S 267
Czech Republic (99) + 598 318
Argentina (96) 531 140
Scotland (99) 460 321
Ireland (97) a57 307
Finland (98) + 438 288
China—~_RRural (99) 413 64
Northern Ireland (99) <406 293
Colombia (94) 397 190
China—Urban (99) 389 106
Aveiria (©09) _ Ses  2os
United States (99) + 360 230
Denmark (96) + === e 360 204
e g:; -, mE— CV diseases et 249
reece 353 170
Germany (99) + (IS N All causes 347 190
Sweden (96) = s e 335 216
Norway (97) + 332 213
New Z o8) 318 222
Portugal (99) { 311 114
Belgium (95) 307 153
Korea (97) + 304 44
Netheriands (99) + 299 151
Italy (95) 293 140
Canada (97) 280 184
Mexico (95) 273 137
Israel (97) 270 127
Australia (98) + 253 172
Spain (98) 252 121
Switzerland (96) + 2as 137
France (98) 213 85
Japan (97) + 186 57
o 500 1000 1500 2000 2500
Women Ages 3574 Rate per 100,000 population”™ D(e:;,tll:: = Dg;'t?l s
Russian Federation (98) g
Bulgaria (98) sS40 230
Romania (99) + So4 128
Hungary (99) + 480 167
Poland (96) |Iasessssssseme 380 161
Colombia (94) |mmesssssssssesss] 325 79
China— Rural (95) sy >86 110
China—Urban (99) [ 279 a1
Crech Repablic (00)F e e ey o273 71
Argentina (96) [EEsessssssssesscw 273 115
Scotiand (99) | Zat o
Meoxico (95) [mnesssssssesssesssemss 220 122
Iroland (97) |ssssssssssssssssss) 197 73
United States (99) + e 196 109
Northermn Ireland (99) = 20 o
Korea (97) + s IS 10%
Greece (98) 177 18
Austria (99) AZEY S
England/Wales (99) =] 108 2
Denmark (96) + S=s O o5
Portugal (99) 156 76
Germany (99) + 154 39
Finland (98) + LELT o%
Belgium (95) 148 81
Israc! (97)  EEsss—— 138 51
New Zealand (98) T e ey 139 64a
Netherlands (99) + rm———— o S oe 139 71
Sweden (96) A= =y
Canada (97) 2% ea8
Norway (97) + 122 65
Italy (97) 119 60
Australia (98) + e S
Spain (98) AL oS¢
Switzerland (96) + e a2
Japan (97) + a5 40
France (98) S 20
o 500 1000 1500 2000 2500 78 =z
Rates adjusted to the European Standard population.
* 1ICD/9 codes are 390459 for cardiovascular disease: 410414 for coronary heart disease; and 430438 for s are noted with
+ 1ICD/10 codes are 100199 for cardiovascular disease: 120125 for coronary heart disease; and 160—-169 for stroke.
= Death rates for cardiovascular disease, coronary heart disease, stroke, and total d hs in !

World Health Organization Web site. www. who.int/whosis/, and National Center for Health Statistics.)
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males by ethnic group. (From American Heart Association: 2002
Heart and stroke statistical update, Dallas, 2001, The Association.)
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IFIGURE 354 < Cardiovascular disease mortality trends in
men and women, United States, 19729-1999. (From Centers for Dis-
ease Control and Prevention, National Center for Health Sitatistics and

the American Heart Association.)
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1 1
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JFIGURE 3555 » Natural progression of atherosclerosis. (From Harkreader H: Fundamentals, Philadelphia, 2000-
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EATING

S N SIS A S —

Vegetables & Fruit Milk Products Meat & A-ltnatlves

Choose dark green and Choose lower-fat Choose leaner meats,
orange vegetables and milk products more poultry and fish, as well
orange fruit more often. often. as dried peas, beans and

lentils more often.

Canad® e
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Daily Beverage
Recommendations:

6 Glasses of Water @r

SWEETS ’

Z‘ , » EGGS

Wine in
moderation

CHEESE & YOGURT

ouiveoiL 5O QO O

= ‘-:f:;;zﬁ‘&mmxﬁwzmmmmmxm:w&mm:cgwﬁi&mmwmg:—sx%«\%

T he T raditional Heal‘rl’ly
Meclrrer'ranean D1eT Pyr'am1d

|

LEGUMES
& NUTS

D 3
@ ‘%‘*‘\

BEANS, VEGETABLES

Daily

BREAD, PASTA, RICE, COUSCOUS, POLENTA,

OTHER WHOLE GRAINS & POTATOES

‘%}“}\ {"‘ﬁj ‘/>5'

e R S A e A e S S S 3

——-?ﬂ Daily Physical Activity

e s s T s e e s e

© 2000 Oldways Preservation & Exchange Trust

' The traditional healthy Mediterranean Food Guide Pyramid. (Courtesy Oldways Preservation and Exchange Trust,



Use Sparingly ikl
Red Bread,
Meat; |Potatoes,
Butter |and Pasta:
Sweets

Multiple Vitamins
for Most

Alcohol in

Moderation
(unless
contraindicated)

White

Dairy or Calcium
Supplement, 1-2 times/day

/

Fish, Poultry, Eggs,
02 times/day

Nuts, Legumes, 1-3 times/day

Vegetables

(in abundance) | Fruits,A2-3 times/day .

Whole Grain Foods

Plant oils, including olive,
canola, soy, corn, sunflower,

(at most meals) peanut, and other vegetable oils

Daily Exercise and Weight Control
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Box 3-3.Classification of Lipids
Simple Lipids

Fatty acids
Neutral fats: Esters of fatty acids with glycerol
Monoglycerides, diglycerides, triglycerides
Waxes: Esters of fatty acids with high-molecular-
weight alcohols
Sterol esters (e.g., cholesterol ester)
Nonsterol esters (e.g., retinyl palmitate
[vitamin A esters])

Compound Lipids

Phospholipids: Compounds of phosphoric acid,
fatty acids, and a nitrogenous base

Glycerophospholipids (e.g., lecithins, cepha-

lins, plasmologens)

Glycosphingolipids (e.g., sphingomyelins)
Glycolipids: Compounds of fatty acids, monosac-
charides, and a nitrogenous base (e.g., cerebro-
sides, gangliosides, ceramide)

Lipoproteins: Particles of lipid and protein
Miscellaneous Lipids

Sterols (e.g., cholesterol, vitamin D, bile salts)
Vitamins A, E, K

From Examples of current and proposed ingredients for fats, | Am Diet
Assoc 92:472,1992.
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mommon Fatty Acids

NUMBER NUMBER
OF CARBON OF DOUBLE
COMMON NAME SYSTEMATIC NAME ATOMS* BONDS TYPICAL FAT SOURCE
Saturated Fatty Acids
Butyric Butanoic 4 0 Butterfat
Caproic Hexanoic 6 0 Butterfat
Caprylic Octanolic 8 0 Coconut oil
Capric Decanoic 10 0 Coconut oil
Lauric Dodecanoic 12 0 Coconut oil, palm kernel
Myristic Tetradecanoic 14 0 Butterfat, coconutoil
Palmitic Hexadecanoic 16 0 Palm oil, animal fat
Stearic Octadecanoic 18 0 Cocoa butter, animal ﬁat r
Arachidic Elcosanoic 20 0 Peanut oil
Behenic Docosanoic 22 0 Peanut oil
Unsaturated Fatty Acids
Caproleic 9-Decenoic 10 1 Butterfat
Lauroleic 9-Dodecenoic 12 1 Butterfat
Mpyristoleic 9-Tetradecenoic 14 1 Butterfat 3
Palmitoleic 9-Hexadecenoic 16 1 Some fish oils, beef fat b
Oleic 9-Octadecenoic 18 1 Olive oil, canola oil '
Elaidic 9-Octadecenoic 18 1 Butterfat
Vacceric 11-Octadecenoic 18 1 Butterfat
Linoleic 9, 12-Octadecadienoic 18 2 Most vegetable oils,
safflower, corn,
cottonseed
Linolenic 9, 12, 15-Octadecatrienoic 18 3 Soybean oil, canola 011,
walnuts, wheat germ;
flaxseed oil
Gadoleic 9-Eicosenoic 20 1 Some fish oils
Arachidonic 5, 8, 11, 14-Eicosatetraenoic 20 4 Lard, meats
— 5, 8, 11, 14, 17-Eicosapentaenoic (EPA) 20 5 Some fish oils, shellﬁsh '
Erucic 13-Docosenoic 22 1 Canola oil '
— 4,7, 10, 13, 16, 19-Docosahexaenoic (DHA) 22 6 Some fish oils, shellﬁsh 2

Modified from Institute of \hnrtemno and Edible Oils: Food fats and oils, ed 6, Wabhmgton DC, 1988, The Institute.

*All double bonds are in the ¢

s configuration except for elaidic acid and v accenic acid, which are frans.
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V'Table 25 Fatty acid composition of some seed ils for human consumption

Fatty acid (g/100g Rape
total fatty acids) Coconut Maize Olive Palm Palm kernel Peanut Soyabean Sunflower
Low High
erucic  erucic
Saturated
80 8 0 02,0 B 0 0 0 0 0
10:0 7 0 0 0 4 0 0 0 0 0
120 48 0 0 tr 45 tr 0 0 tr tr
14:0 16 il 1 18 1 tr tr tr tr
16:0 9 "Moo 42 9 1 4 - 10 6
180 2 2 2 od 3 3 1 1 4 6
200 1 ity nolf 0 1 1 1 tr tr
20 0 r 0 0 W tr tr tr
Monounsaturated
16:1 ir tr ;- 0 tr 2 tr tr tr
18:1 ¥ 3 72 & 15 49 54 24 25 33
Polyunsaturated
182 2 5 11 8 2 29 23 16 52 52
18:3 0 2 Tt 0 1 10 11 7 tr
Others 0 1 1 2 0 2 5 10° 2 3

33"




'ff{ able 26 Fatty acid composition of some structural lipids occurring in foods for human consumption

Fatty acids (g/100g Green
total fatty acids) Beef Lamb Chicken  Pork  leaves

K0T B g Ipe Abghonicp G H

(16:0) 1 2B R 25 o0 13
(18:0) 14 13 18 12 17 12 tr
(16:1) s @2, 32 1 & 3" 2 3
(18:1) 20 5 3 28 B 26 19 7
(182) e iy g g =gl 15 1 g 16
‘Alpha finolenic (18:3) Ul (U SO R R 56
Arachidoni (20:4) By N nlen bl aBimo Bop (8 0
Long chain PUFA (205, 22:5, 22:6) 0 0 0 14 0 6 0
Othe 6 4 12 1 1 14 5

(Adapted from Gurr, 1984)
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Lkl Food Group Sources of Fatty Acids

Data from Life Science Research Offce, Federation of American Societies for Experimental Biology: Nutrition monitoring in the United States—an pdate
nutriion monitoring. Prepared for the US, Department of Agriculture and the U.S. Department of Health and Human Services, Public Health Servie
Pub No (PHA) 89-1255, Washington, DC, September 1989, U.S. Government Printing Office.

*SFA, Saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.



S Sources of Omega-3 Fatty Acids

e SL, Conner WE: Are fish oils beneficial in the prevention and treatment of coronary artery disease? Am | Clin Nutr (suppl 4):1020-1031,

ahexenoic acid; EPA, eicosapentaenoic acid.
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x/TabIe 2.4 Fatty acid composition of some fish oils

Fatty acid (g/100g

total fatty acids) Herring ~ Menhaden  Cod liver  Trout liver  Fish oil concentraf
14:0 9 8 1 9 5
16:0 15 22 19 18 6
16:1 7 11 4 14 7
180 1 3 5 6 3
18:1 n-9 16 21 15 14 10
18:2 n-6 1 2 2 3 4
20:1 n-9 16 2 10 2 8
20:4 n-6 tr 2 1 1 tr
20:5 n-3 3 14 6 16 15
220 tr 2 4 2 tr
22:1 n-9 23 2 2 3 7
22:6 n-3 3 10 27 7 13
Others 6 1 4 5 22
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/TABLE 3. n-3 Fatty acids and cellular lipid metabolism

Pathway Effect of n-3 FAs Reference
De novo fatty acid synthesis [nhibition 118-120, 123
~ Arachidonic acid synthesis [nhibition [14, 115
Fatty acid oxidation Stimulation 110, 111, 121
Ketogenesis Stimulation 10, 111
Peroxisomal f-oxidation Stimulation 11, 121
Fatty acid esterification [nhibition 112
Synthesis of diacylglycerol [nhibition 117
Synthesis of triacylglycerol [nhibition 92, 116
. Synthesis of cholesteryl esters [nhibition 124 -
VLDL-triglyceride secretion [nhibition 92, 109, 110, 111, 113, 116
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40 S
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B Sat fat decrease
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Sat fat decrease

J Sat fat constant
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\/ Table 12.1 A meta-analysis of controlled trials of fish oil supplements on risk of restenosis, according to intention
treat

No. of patients with restenosis

Daily Odds Ratio
dose of Treatment Control (95% confidence
Treatment EPA + DHA Duration group  group limits) Reference
18 g MaxEPA/d vs untreated |
group. 559  6months 843  18/39 0.7 (0.10-0.73) Dehmer et al. (1%
9 g SuperEPA/d vs 4
untreated group. 459 6months 21/95 3599 0.52 (0.28-0.98) Milner et al. (1963
10 g MaxEPA/d vs aspirin.
(Patients with single
vessel disease.) 31¢g 6 months 5/20 8/23  0.63 (0.17-2.37) Cheng et al. (198
12 g SuperEPA/d vs Promega
vs olive oil placebo. 6g 6 months  44/150  15/72  1.58 (0.81-3.08) Reiss et al. (1969
10 g MaxEPA/d vs olive/ y
maize oil placebo. 31g  4months 16/52  19/56 0.87 (0.38-1.95) Grigg et al. (1963
10 g unspecified fish oil 1
vs olive oil. 31g 4 months  25/67  21/62 1.16 (0.56-2.38) Franzen et al. (1%

Al trials 119/427 116/351 0.80 (0.58-1.10)
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_|_ Steroid inhibition
¢ Stimulus and cleavage

Membrane
phospholipid
bilayer

(0]
7 Linolenic acid = PGj
"""""" C\ Release  Arachidonic acid = PGy
OH Eicosapentaenoic acid = PG3

NSAID inhibition
Cyclooxygenase_l_ Lipoxygenase
Prostaglandin cascade Leukotriene cascade
I PGE PGI PG724 Thromboxane
(prostacyclin) vasoconstriction
anticoagulation

® Eicosanoid synthesis after phospholipid cleavage in the biomembrane. Injury, inflammation, and other stimuli cleave the

salurated fatty acid at the C-2 position of the membrane phospholipid. Arachidonic acid (AA) or eicosapentaenoic acid (EPA) is the

y acid released; the pathway entered depends on the degree to which the target tissue expresses the enzyme. The cyclooxyge-

pathway leads to prostaglandin (PG), thromboxane, and prostacyclin synthesis. The lipoxygenase pathway, which is common in the

 and bronchi, leads to leukotriene synthesis and subsequent bronchoconstriction. Note the point at which steroidal and nonsteroidal
amm drugs (NSAIDs) act.
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