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Food Importance
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Terminology

 Food
 Nutrient
 Nutrition
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Food Compositions

Macro and Micronutrients

d Water

d Calories (Protein,Carbohydrats,Fat)
d8-10 Essential Amino acid

d Essential Fatty Acids

313 Vitamins

0d16-20 Minerals
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Vitamins

Carbohydrates

Proteins
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Minerals
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The Food Guide Pyramid

Grains
6 0Z.

Vegetables Fruits Oils
2% cups 2cups Eat
Less
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Milk
3 cups

Meat &
Beans
5. oz.
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' Whole grains

fill your

Fill half
your plate with
fruits and
veggies

Fruits

'\ Vegetables

Soubh

Milk builds
\__ strong bones

1 . andteeth [

’ Beans, eggs,\
seeds and nuts

| are protein, too!
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FOOD DOME

DIETARY GUIDELINES FOR ARAB COUNTRIES

Practice medium activity like walking 30 minutes most days

Meat, cags i Cereals and their products Milk and dairy
and legunses| - Vewetables o Frait s
= Choase low
Cmeat = Est mere dark = Eax at feast haf of cereals of = Eawariety of fruit » Consume low
=Corsume . gepen vagetables whole gram = Choose fruit far milk and
i d:u.l like spinach and « Eat more of fortified cereals and during their their products
weak . orangewegembles  their products AEsOns » Censume milk
Conuime ke cirrots * Drink fresh frit ~ fortified with
more fish as fuice vitamin D
- passibla.
i Suoggested daily servings
: = S 3-5 &1 -4 23
servings/ day  servings' day servings! day servings! day  servings! day
One scr-di:lg = Oneserving = One serving = One serving = One serving =
:f&""L lcupraw @slice, V% Arabicbread,30g | medium piece | cup milk,
o fish H b vegetbles, cornflakes, ¥ cup cookad of frule, 45g cheese,
: mw ¥ cup cereals ¥ cup fruie juice. | s cream
mme;, vegetables juice cheese
B

Fig. 1. —Food Dome: dietary gui-
delines for the Arab countries.
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Adaily guide to food choices. g~

Vegetable Fats and Qils
Sweets, and Salt Group

'\ EAT SPARINGLY

Low-fat or Non-Fat, Legume, Nut, Seed, and
Dairy Products, and Fortified Meat Alternative Group
Altemative Group 2-3 SERVINGS

23 SERVINGS EAT MODERATELY
EAT MODERATELY

Vegetable Group

35 SERVINGS 4% Fruit Group

EAT GENEROUSLY Ji0" ' i 2-4 SERVINGS

Whole Grain Bread.
Cereal, Pasta, and
2 Rice Group

6-11 SERVINGS
EAT LIBERALLY

Soubh
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Conversion Factors

* Conversion Factors are useful mathematical
tools in everyday calculation, like the ones
encountered in the study of nutrition



Pound (Ib) and Kg

e 2.2 pounds (Ib) and 1 kilogram (kg) are
equivalent; they express the same weight.

 The conversion factor used to change pounds
to kilograms is:

2.2 1b 1 kg
or

1 kg 2.2 1b

Because both factors equal 1, measurement can be
multiplied by the factor without changing the value of the
measurement. Thus the units can be changed



Example

e Convert the weight of 130 pounds to
kilograms




Weights and Measures

Length:

* 1inch (in) = 2.54 centimeters (cm)
* 1 foot (ft) = 30.48 centimeters.

* 1 meter (m) =39.37 inches.

I IHHIH!I!I ll
cmif| 2| #3545
NGH: 2 i el = O
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Temperature:

steam 100°
Body temperature 37°
Ice 0°

Celsius

212°F

98.6° F

32°F

Fahrenheit

Steam

Body temperature

Ice



* To convert Fahrenheit temperature to Celsius:

Tr=9/5 tc + 32

* To convert Celcius temperature to Fahrenheit:

Tc=5/9 (t+-32)



weight

1 ounce (oz) = approximately 28 grams (g)
16 ounces = 1 pound (Ib)

1 pound =454 grams

1 kilogram (kg) = 1.000 grams or 2.2 pounds
1 gram = 1.000 milligrams (mg)

1 milligram = 1.000 micrograms (pug)



Ratios

* Aratiois a comparison of two or three values
in which one of the values is reduced to 1. A
ratio compares identical units and so is
expressed without units. For example, the p:s
ratio is a comparison of the grams of

polyunsaturated fat to the grams of saturated
fat in the diet.



Example: Find the p:s ratio of your diet.

Find the grams of polyunsaturated fat and
the grams of saturated fat that you
consumed.

Assume they are 32 grams polyunsaturated
fat and 25 grams saturated fat.

Divide the polyunsaturated fat grams by the
saturated fat grams:

Polyunsaturated fat (g) + saturated fat (g).
32 (g) + 25 (g) =1.28.

The p:s ratio is usually expressed as correct
to one decimal place 1.28 = 1.3.



Percentages

* A Percentage is a comparison between a
number of items and a standard number. The
standard number is the number you divide by.
The answer you get after the division must be

multiplied by 100 to be stated as a percentage
(percent means per 100



Example

What percentages of your total kcalories for the
day come from protein, fat, and carbohydrate?

* Find the total grams of protein, fat, and
carbohydrate you consumed. For example, 60
grams protein, 80 grams fat, and 285 grams
carbohydrate.

 Multiply the number of grams by the number
of kcalories from 1 gram of each energy
nutrient



4 kcal

60 g protein x _ = 240 kcal

1 g protein

9 kcal
80 g fat x = 720 kcal

1 g fat

4 kcal

285 g carbohydrate x = 1.140 kcal
1 g carbohydrate

240+ 720+ 1.140 = 2.100 kcal



Find the percentage of total kcalories from each
energy nutrient.

Protein: 240+ 2,100 =0.114 x100=11.4 =
11% of kcal.

Fat: 720+ 2,100 =0.342 x 100 = 34.2 = 34% of
kcal

Carbohydrate: 1,140 + 2,100 = 0.542 x 100 =
54.2 = 54% of kcal

11% + 34% + 54% = 99% of kcal (total)



Blood carries oxygen
from the lungs and
nutrients from the GI
system to all body tissues

% gebaalia¥l g anagll

Stomach

¢ ; g Digestion and Absorption

In capillary beds in
the intestines, water-
soluble nutrients and
minerals are absorbed
into the blood, and tra-
vel first to the liver

Fat-soluble nutrients
are absorbed into
the lymphatic system
and bypass the liver
before entering the
blood

Lymph vessels

von Artery Soubh
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Mouth adl)
pharynx agalull
Esophagus gall e
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Small intestine da8al ¢ laal)
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A o eBlgiul 4 Ingestion —

0aad) ol gall

sl alaaill Digestion —
SECRETION L;;\ B ...SS‘ aﬁ . ]\ auﬁ).éjj
DIGESTION Q\-A:\j—f\y‘ :\.Jal.mﬁ BJ:\M )&Al—lc

yiy oz s Ju Absorption —
\ ABSORPTION B " : ~‘ é;‘ Z.A . !‘ Q\ﬁu‘
pr]l

MOTILITY eM\ ilald o C\JA‘\ Egestion —

PWEN e

@

<Lumen of digestive tract +’& Wall — Interstitial & Blood
fluid
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Digestive Process
paed doles
Jua) Ingestione
& Propulsion (peristalsis)e
85 s Mechanical digestione

S amas Chemical digestione

u=abaisl Absorptione

z)al Defecatione
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Pharynx

a sl
! Salivar?/ Glands
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Esophagus
Liver a.et ; :
; ¢ Stomach
. - —-—--—-_ u.u‘.'l ++ i
a1 et dlus gt Gal| Bladder ; 2 a0
PSRRI | arge Intestine ancreas
Small intestine
Appendix -

o9 |
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Transit Times

Time in stomacty,
about 1-2 hours.

Time in colon,

about 12-14
hours.™
Time in mouth, Time in small *Assuming 24
less than a minute. intestine, apbout hour Transit

/-8 hours.* Time

60 Soubh
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Ingestion
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Alimentary Canal
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Swallowing and Choking

epiglottis —! q
closes | ——esophagus
over (to stomach)
larynx ﬁ
trache

(to lungs)
A normal swallow. The epiglottis acts Choking. A choking person cannot speak or
as a flap to seal the entrance to the lungs gasp because food lodged in the trachea
(trachea) and direct food to the stomach via blocks the passage of air. The red arrow
the esophagus. points to where the food should have

65 <oubn, gone to prevent choking.
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Assisting Organs

Salivary glands °
Moisten food —
Supply enzymes —
Liver °
Produces bile —
Enterohepatic circulation —

Gallbladder -

Stores and secretes bile —

Pancreas °
Secretes bicarbonate —

Secretes enzymes —
Soubh
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Parotid Gland

Ulull wx aulelll a2l
Sublingual salivary Gland

sdoaul| ala)l i aulelll sasll
SubMandibular salivary gland
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Physiology of Chemical Digestion and
Absorption

Enzymatic hydrolysis
Polymers broken down to monomers
Carbohydrates — monosaccharides

Proteins — peptides — amino acids

Lipids (triglycerides) — 2 fatty acids + 1 monoglyceride
Nucleic acids — nucleotides

A4 Soubh A



Chemical Digestion of Lipids

Triglycerides

1 emulsification by bile salts
Emulsion droplets

1 pancreatic lipase
2 fatty acids + 1 monoglyceride



Chemical Digestion of Carbohydrates

Polysaccharides (starch, glycogen)

! salivary amylase

Oligosaccharides

! pancreatic amylase

Maltose
! brush border enzymes

Monosaccharide's

| actose Intolerance--lack of lactase

Soubh
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93

Stomach
Hydrochloric acid —
Prepares protein for digestion °
Activates enzymes °
Pepsin —
Begins protein digestion
Gastric lipase —
Some fat digestion ¢
Gastrin (hormone) —
Stimulates gastric secretion and movement ¢

Sc
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Small intestine
Sections of small intestine —
SOl jleum 2ball | jejunum Ke AYIDuodenum ¢
Digestion —
Bicarbonate neutralizes stomach acid
Pancreatic & intestinal enzymes
Carbohydrates—

Fat—
Protein—

94 Soubh



Digestion and Absorption

Large Intestine

Digestion —

Nutrient digestion already -
complete

Some digestion of fiber by bacteria
Absorption —

Water

Sodium, potassium, chloride

Vitamin K (produced by bacteria) °

Elimination —

Anal canal jﬁ

95 Soubh
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Secretion Enzyme Substrate Action

Ptyalin Hydrolysis to
form dextrins

Gastric juice Pepsin Protein Hydrolysis of
peptide bonds

Gastric lipase Hydrolysis into
free fatty acids
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Secretion Enzyme Substrate  Action Final
Product

Pancreatic Lipase Fat Hydrolysis to Fatty acids

exocrine mono-
secretion glycerides

Cholesterol Cholesterol Hydrolysis to Choles-terol
esterase esters of

cholesterol and

fatty acids

alpha- Starch, dextrins Hydrolysis Dextrin,
Amylase maltose

Soubh 97
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Secretion Enzyme Substrate Action Final
Product

Pancreatic Trypsin Protein Hydrolysis Polypeptides
exocrine
secretion

Chymotrypsin Protein Hydrolysis Polypeptides

Carboxy- Polypep-tides | Hydrolysis Amino acids
peptidase

Ribonuclease Ribonu-cleic Hydrolysis Mono-
acids nucleotides

Elastase Fibrous Hydrolysis Amino acids
protein
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Secretion Enzyme Substrate Action Final
Product

Brush border aminopep- Polypep-tides Hydrolysis Amino acids
enzymes tidase;
Al ey 3 dipeptidase
4ol il

Entero-kinase  Trypsino-gen Activates to  Polypep-
trypsin tidases and
peptides

Sucrose Hydrolysis Glucose,
fructose

Soubh 99



Secretion

Brush border
enzymes
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Enzyme

Isomaltase

Maltase
Lactase

Nucleotidases

Nucleosidases
and
phosphorylase

Substrate

Dextrin

Maltose
Lactose

Nucleic acid

Nucleosidases

Action

Hydrolysis

Hydrolysis
Hydrolysis

Hydrolysis

Hydrolysis

Final
Product

Glucose

Glucose

Glucose,
galactose

Nucleotides

Purine and
pyrimidine
bases
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Overview of Absorption

PASSIVE DIFFUSION

Water and water-soluble
substances (e.g., urea,
glycerol) and small lipids
move with a concentration
gradient

By,
P O DN

000000 ' 90002'0000000

2000000 | L Q00 000000

Cell

- y membrane

Tube-shaped ‘ @ G
transmembrane AL

protein channel
Soubh

Types of absorptive

pProcesses

Passive Diffusion




FACILITATED DIFFUSION

Facilitated
Diffusion

Transmembrane protein
carrier changes shape

to facilitate entry and exit
of some nutrients

(e.g., fructose)

Low

Soubh



ACTIVE TRANSPORT

Minerals, some sugars, and
most amino acids move against
a concentration gradient with
an input of energy

Active
Transport



OUtSide : .o : .

cell

H”membramem””w 1““![“““

Inside . !
cell
SIMPLE
DIFFUSION

Some nutrients (such as water
and small lipids) are absorbed
by simple diffusion. They cross
into intestinal cells freely.

Carrier loads
nutrient on
outside of cell . . .

ooounooooonooouoo“n@unnoouonoonnu ] owunuuoo

\ ... and then
releases it on
inside of cell.

FACILITATED
DIFFUSION

Some nutrients (such as the water soluble
vitamins) are absorbed by facilitated diffusion.
They need a specific carrier to transport them
from one side of the cell membrane to the
other. (Alternatively, facilitated diffusion may
occur when the carrier changes the cell
membrane in such a way that the nutrients can

pass through.) .

Carrier loads
nutrient on
O outside of cell . . .

00.0.000 .000....0.0.“0.0.000000..000000. 0.0.“000.0.00..0000

%e,gy"nl "u.'\

\ ... and then
releases it on
Inside of cell,

ACTIVE
TRANSPORT

Some nutrients (such as glucose and
amino acids) must be absorbed
actively. These nutrients move against
a concentration gradient, which
requires energy.
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Caboxypeptidase
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(Proteases in gastric
and pancreatic juices)

(Intestinal peptidases) (Proteases in pancreatic juices)

(Hydrolysis)

Mosby items and derived iterms & 2007, 2003 by Mosby, Inc.
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Simple Monosaccharides
Glucose, fructose, galactose
Disaccharides

Sucrose, lactose, maltose
Polysaccharides

Starches (amylose and

Y amylopectin), glycogen
Complex Most dietary fibers

YV Soubh



(idasall SIS Sl Gl

Aldoses (e.g., glucose) have an  Ketoses (e.g., fructose) have
aldehyde group atone end. g keto group, usually at C2.

H\C%O CH,OH
H—C—OH C=0
HO—C—H HO—C—H
H—C—OH H—C—OH
H—C—OH H—C—OH
CH,O0H CH,O0H

L. D-glucose , D-fructose



Carbohydrates

Carbohydrates




At aead) Laperl) SIS

Monosaccharides: Six-carbon

D - Fructose D - Glucose D - Galactose Sun
p i 2
e = = S - -
& T ok T 9 S e /o 6 carbon dioxide
(l:=0 H-(l:-OH H-('i:' OH ; (CO2)
HO-c-H HO -C- H HO -C- H
H-C- OH H-C-OH HO -C- H ,
H-C-OH H-C-OH H-Cc- OH T
H-C-OH H-C-OH H-C-OH
I i 1 \ »
H H H ‘L/
CH,OH CH,OH CH,OH gl
CH,OH HO . >
HO H 6 water
OH HO OH OH (H20)
OH OH
O, _CH.,OH
Glucose (CgH,20¢) + 6 oxygen (O
oM OH/5 1, (CeH1206) yg (O2)
\OH Soubh Glucose is stored in the leaf but can

lHlustration by William Ober.

also undergo further metabolism.
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Monosaccharides

Galactose Fructose

Glucose (C4H,,0¢)
Fructose (C4H,,0¢)
- Galactose (Cthlzoa)

Sou
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Metabolized to glucose in the liver =

Found in fruit, honey, and high fructose =
COrn Syrup

Part of sucrose m
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Usually bound with glucose (lactose) =
Converted to glucose in the liver m
Avalilable fuel source m



glucose + glucose maltose

An OH group from one glucose and an H The two glucose molecules bond
atom from another glucose combine to together with a single O atom to
create a molecule of H,0. form the disaccharide maltose.
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2

Disacchiari

(2
b
P,
2
_—
)

Glycosidic bond (alpha or beta) m
Condensation reaction m

Maltose (Gluc + Gluc) --alpha bond =
Sucrose (Gluc + Fruc) --alpha bond =
Lactose (Galactose + Gluc) --beta bond m
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glucose
\

starch starch Ivcogen
(unbranched){branched) Fyess
Starch Glycogen

(21,1999 Wadsworth Publizhing CompanyfITP 5. ph

Cellulose



Cornplex Carbohydrates
Polysaccharides: Starch & Glycogen =
Amylose: straight chain of glucoses =
Amylopectin: branched chain of glucoses =
Glycogen: animal starch =

HOCH, HOCH,

. O O Dietary fiber m

HOCH, HOCH, HOCH,

VYA Se

=199 Wiradswarth Publishing Companw st TR



OH

OH

OH
0
cont, OH
s
0
OH
1,4 alpha
acetal

Starch - Amylose

OH

0H

1]

aH

aH aH aH

0 0 0
oH OH cont.

OH H H

C. Ophardt, c. 2003



Glycogen

H iH
cont. . .
th OH o
D 0H y
Hi : 1.6 acetal
i @ J branch

0H OH 0H

I 0 0
CH 0H H

1.4 alpha
acetal

C. Ophardt, c. 2003



Cellulose

' H O H O H OH
=
OH 1 oH %, o T o -
HO HO H HO
n | m
1. 4 beta
acetal m= 2000 -26,000

C. Ophardt, . 2003



B-glucans

B .

O

B-(1—4)- linkage B-(1—3)- linkage



What makes Beta-glucan
to your body?

e Inhibit the free radical in body

e Stimulate the macrophage of the immune system

e Modulate an allergic immune of the physical condition
(Hypoallergenic)

e Prevent of Infection ana viral diseases

e Balance cholesterol and fasting blood sugar level

e Relieve inflamed rheumatism

e lessen the suffer from constipation

e Enhance and maintain moisture within skin

e \Wound healing and abirritate inflammation

Soubh



ADP + P,

Energy production
*Proteins

-Carbohydrates} Oxidation
Fats

Energy utilization
*Active ion transport
*Muscle contraction
*Synthesis of molecules
Cell division and growth

Soubh

ATP



Glucose + Oxygen - Carbon Dioxide + Water

C.H,O, + 60, - 6CO, +6H,0 + ATP
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Carbohydrate Sources Pyramid

Nutrient Density for Carbohydrate
low |medium| high

Sugar
Sweets

Fats, oils, and sweets

Soft drinks :
Milk, yogurt, and \ Meg;ﬂ‘;:‘g%s':fr‘;dd'y
cheese Milk Beans nuts

;i,ff >~\ Yogurt Nuts \

Vegetables| ‘}L
\Il Varieties

P

| L/ 9.
\V Al Varieties |
F3 E 7 N Y Soubh
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Digestion of Carbohydrates
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Isomaltose
Maltose
Lactose
Sucrose
Cellulose

Glucose
Fructose
Galactose

-
5

- -

Digestion of cari8bhydrates.



/ Sucrose molecule (table sugar) ’
% Glucose Fructose
\
Starting % H,0 b O

materials
.& " Products
Site of C
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GLYCOLISIS

Glycolisis —exidation of glucose energy

It can function either aerobically or anaerobically
pyruvate lactate

Occurs in the cytosol of all cell

AEROBICALLY GLYCOLYSIS :

Pyruvate —Mitochondria —extelized to Acetyl CoA
Kreb’s Cycle ——

CO2 + H20 + ATP



CH,OH

H/H H

OH H
HO OH

OH
Glucusa

)
hDP

NS
CH,0—®

H/H DH

HO Vil OH
H OH

Glucose-6-phosphate

B Phosphoglucoisomerase

CH,0—®
0. CH,OH
H HO
H OH

Hexokinase

Frut:tusa-s-phusphata

* j Phosphofructokinase

)
‘g“9 9a

I/}

-

v

®—0—CH, 0_ CH,—0—®
H HO
H OH
HO H
Fructose-
1, 6-bisphosphate
HAldnlase
P —0—CH !
= Isomerase J;=.;;.
C=0
T _a— l::,.lm,
2 4 a— CH,—0—®
Dihydroxyacetone Glyceraldehyde-
phosphate 3-phosphate

U



2 NAD* Triose phosphate
dehydrogenase
2 [NADH] 28
+ 2 H*
2 ®—0—C=0
?HGH
CH,—0—P®
1, 3-Bisphosphoglycerate
2 ADP
*I : ! 5 ! Phosphoglycerokinase
2 'l
rT:=-:u
THDH
CH,—0—P

3-Phosphoglycerate

Phosphoglyceromutase

)

rig. v.yo St

]

2 ?‘
=
H—C—O0—P)

CH,OH
2-Phosphoglycerate

Enolase
2H,0 ‘/@

2 0~

C

0
§ o C
CH;

Phosphoenolpyruvate
2 ADP

2 Q-

Pyruvate kinase

CHa
Pyruvate



Galactose

Glucose

Fructose

Yov

Cell membrane

ATP

»— Galactose-1-phosphate

N

Uridine diphosphate galactose

)

Uridine diphosphate glucose

Glucose-1-phosphate

Glycogen

ATP)-— Glucose-6-phosphate

N

» Fructose-6- phosphate

Glycolysis
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Use of Dietary Sugars Disaccharides digestion

4 Intestinal tract

< &Etﬁge_ﬂ}{ h?ﬁt-i’;e_ﬂ} L]?:

__..ﬂ—l:l____ ) ] f'_(jx
raalactose @ @ bdannose.
R T

Elucose-1-P alucose-6-F === Trigze-P Fructose-6-F

_._-l"
o
o
1 .-ll"*
F

Gl Ccolysis

)

Intracellular reactions
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Galactose Metabolism

Falackose

CHOH
HO .

2H
H 2H

iZH

FE B T B

H
—

Galactose Metabolism

Lalucose-G-

Galactose- Glucose-1-
1-phosphate phosphale
ZHo2H ZHz2H
O i H i
iH (j i H
H OPQ42- HO OPOg2-
_H H

FEEF RO SRR TS0

phosphale
CHOPO5Z-
H i)
- oM
HiZ iZH

H




Glucose

Anaerobic @ Aerobic
Respiration Respiration
oYV O

&S o

Ethanol
or
Lactate




Acetyl
coenzyme A

To electron
transport chain

To electron
transport Ot
chain e

To electron
transport chain
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P Functions of proteins. Structure

There are many differ-
ent types of proteins, each with its
particular role in the body.

Figure 6.5 7

Transport

Channels
and pumps

PROTEINS

Acid-base
balance

Fluid
balance

Enzymes

Hormones

Antibodies
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Essential Amino Acids

Phenylalanine
Valine
Threonine
Tryptophan
Isoleucine

Methionine
Histidine
Arginine

Lysine
Leucine



PKU - Phenylketonurea

Metabolic Pathwvways of
Phenvlalanine

Fijl_li [ﬂ phenvylalanine
HG@—CHE--:H----:-GH
phenyvialanine
hydroxylase

v

TN
HG—@—CHE—EH———E—CJH

twrosine

i C. Ophardt, . 2003
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Nutrient density for protein

Low

Fats, oils, and sweets

Vegetables

Corn Bananas S

Bread, cereal, rice, | |

| Bread
and pasta g\’ _ _ Breakfast cereal
. Rice
~ Noodles
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RDA for Proteln

0.8 gm of protein / kg of healthy body weight

154 Ib _ 70 kg
2.2 kg/lb
70 kg * 2 S RN =56 g protein

kg BW



g/ kg body weight

Protein Requirements by Age

o
n

N

H 0-6 mos

M 6-12 mos
H1-3 yrs

B 4-6 yrs
07-10 yrs
H11-18 yrs*
l Adult*

13
U
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mg/g of Protein

INDISPENSABLE AMINO ACID REQUIREMENT
PATTERNS (FAO/WHO/UNU)

100

80 r

60 -

40 ¢

20

[ 1]
[ 1]
[ 1]

Typical Amino Acid Content of
Isolated Soy Protein*

2- to 5-Year Old Patternt
10- to 12-Year Old Patternt
Adult Patternt

nall

HIS

ILE

LEU

LYS MET+ PHE+ THR TRY VAL

CY S SRR
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Malnutrition/ Kwashiorkor
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Marasmus
General Energy Deficiency
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Anorexia Nervosa and Marasmus

. . . SN AR I e AL P N el

YA Soubh



7

Marasmus

Kwashiorkor



adlall 33 gadl 3 (i g 5l

SANIEhPEIY

oY) G geal) (e AeS o (g lall (sl m
>RV

Sl A gall il g ol m



-

y J:’J\J‘r‘ :'\‘\‘ " q,:.\‘
.,\_‘-,L\-\ \J) )J\)\: ‘) c"\)J c"]l \,:\ \\)\J%‘)

:\‘.‘<\ L A= f"l'\\", \ 4 POA
P A L)) Y Wiy
-t - % s,

v 2 9

‘\le} L= A Y\ Y L‘\" )1‘1‘1\
el paas] (amidis LlT

e a)

e a)

¥ ol .;-" - - ‘ W L
.‘.\ LU AN ( ILA%Y) & 2 PP
wr b - j -~ PRI

:‘;\‘-\“\ .);}j‘ u‘,l};\.\le :\_J_)j \ = o N

Soubh



Ao aiall Q\l‘,jﬂ)

Beans (legumes)

Nut34 \ Grains
\ Vegetables/



Ile Lys  Met  Tip

Legumes

Grains

Together

© 2008 Wadsworth - Thomson
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pancreas to small |intestinal

intestine wall

pepsin Trypsin dipeptidases
Chymotrypsin
carboxypeptidase A
carboxypeptidase B

elastase

YAY Soubh
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pepsin e
trypsin e
chymotrypsin e
elastase o
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C-terminus — carboxypeptidases
N-terminus —aminopeptidases e
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Type Active site pH optimum
Serine proteases Ser, His, Asp 7-9
Cysteine proteases Cys, His 3-6
Aspartate proteases 2 x Asp 2-5
Metalloproteases Zn?* (coordinated to AA) 7-9




Lumen Luminal surface Enterocyte Capllay

Free aming cids (40%l———> Aming acis 0

ke Amino &id

Polypeptides

L A

PN eotds (0 Dipeptide
i Oligopeptides (60%| 1 T }
chymotrypsin

elaZtase : endopeptidase

carboxypeptidase A+ B aminopeptidase

dipeptidase

Origin: Pancreatic Brush Border



Protein

degradation

Protein

Digestion and
synthesis

absorption

Deamination




Protein

'% olypepti@

Powlypeptk%

@peptides

Y 4Y

AU U‘%

Amino
acids

/
Amino ’
| acids |

f o
Blood capillary

.\—

@peptld%

- Stomach

J\

Lumen
> of small
intestine

} Microvilli

Absorptive
. cell of

small

intestine




Overview of Nitrogen Metabolism

Dietary Protein

Intracellular Protein and
Amino Acid Fool

Blood Amino Acids

'

Intracellular Amino Acid Pool

X

5
S NH

¥ 3

Carbon Skeletons

Energy

Y4y

Y

Glucose

MNutritionally
MNonessential

Amino Acids

Nonprotein
Derivatives

Urea

Ketone bodies




V4¢
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Nitrogen balance = nitrogen ingested - nitrogen excreted

(primarily as protein) (primarily as urea)

Nitrogen balance = 0 (nitrogen equilibrium)
protein synthesis = protein degradation
Positive nitrogen balance

protein synthesis > protein degradation

Negative nitrogen balance

protein synthesis < protein degradation

Soubh



OVERVIEW OF AMINO ACID METABOLISM

ENVIRONMENT ORGANISM

Bio-
Ingested synthesis
protein

a’, N ¢

A A\ H
/ Degradation, ') Purines
¥V (required) Pyrimidines
R e Porphyrins
Nitrogen
1 skeletons
(ketogenic jlucogenic)
ke
energy te
pyruva
acetoacetate a-ketoglutarate
acetyl CoA succinyl-CoA
fumarate

oxaloacetate

VY40



Urea cycle

; o Y Fumarate Arginine :
NH,*4AS po o gigal ) Joaii — O
ASl A A gl aiNH,* " C
. . /AN
2 x NH, Aol 5923 — Urea
One from NH," » Argininosuccinate Ornithing
One from »
aspartate / Carbamoyl phosphate
Urea excreted in urine ° .
Aspartate Citrulline
R—NH,
COZ 'I' NH,’






Definition

Any of a group of

substances that in

general are soluble in =&

organic solvents, but T

are not soluble in .
water.

Hydro-
phobic

) tails
i
(e

. head

" | Phosphate i
| group

VAA Soubh



Roles of Food Lipids
e\&bﬂ e-um J29-

s
fat-soluble
phytochemicals |
Vitamin D
Vitamin K

Vitamin E

Y44

Energy Source

Carrier of Fat Soluble Vitamins
Main Flavor Source of Foods
Hormone and Cell Structure
Nerve System

Thermal Insulation of Body
Mouth Feeling

Texture of Foods

Emulsifying Agents

Soubh



Classes

Fatty acids

Triacylglycerols (triglycerides)
Waxes
Phospholipids
Sphingolipic

olid

S
|lsoprenoids
S

Steroid

AR Soubh



Food Sources

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Nutrient density for fats

o Tisdun [N

Vegetables French-fried Fruit pies
potatoes Avocados
| Fruit
Crackers .
Cookies
Cakes
Pasta dishes with added fat >

ARR Soubh




Types of Dietary Fat

At least
one

Dietary Fats

double
bond Unsaturated Fat

Saturated Fat

Fully saturated
with hydrogen

—Iaenj Monounsaturated \

Polyunsaturated

h 3

‘ Oleic (Olive Qil) \

Saturated Monounsaturatolyunsaturated

bonds

More than 2
double bonds

Omega-6

Linoleic J
Arachiodonic o
GLA o

CLA o

y
Omega-3
Alpha-Linoleic o
EPA o

DPA o

DHA o

Trans

Peanut oil, coconut Nuts, avocadosisbagrains such aBartially hydrogenised fats
oil, animal fat, and sea oil, and oliflexasiéed and cerealike margarine and baking

butterfat

shortening




Breads, cereals,
rice, and
pasta

Vegetables and A
i

Milk, yogurt, =

and s
cheese "
i |

\

Meat, poultry, fish,
dry beans, eggs,
nuts

Combination foods
i

\_J

SN

Fats, oils, and
sweets

.
.

55,21-.

e <=8

Total Fat Content of Foods

0-10%

Many dry cereals and
breads, rice, pasta,
tortillas, pretzels

Most fresh, frozen,
canned, and dried
fruits and vegetables

Fat-free milk, yogurt,
and cottage cheese

Skinless turkey breast,

haddock, cod, most

dry beans, egg whites

Clear soup (bouillon)

Hard candy,
chewing gum

Plain popcorn, hot
cereals, some breads

Low-fat cottage cheese
and yogurt, low-fat
(1%) and reduced-fat
(2%) milk, buttermilk

Skinless white meat
chicken, halibut,
shrimp, clams, tuna in
water, red snapper,
trout, low-fat tofu

Most broth-based
soups, vegetarian

30-50%

Granola, buttered
popcorn, crackers,
biscuits, muffins

French fries, onion
rngs

Whole milk, regular
ice cream

Beef top round,
broiled steak, ham,
skinless dark meat
poultry, salmon,
mackerel, swordfish

Hamburger, lasagna,
chili with meat,
potato salad,
vegetable and cheese
pizza, macaroni and
cheese, enchilada

Soubh

50-75%

Croissants

Potato chips,
coconut

Most cheeses, rich
ice cream

Roast beef, ground

chuck; pork, lamb and

veal chops; poultry
with skin; tuna in oil;
regular tofu; eggs

Cheeseburger; meat
pizza; large meat,
poultry, or cheese
sandwich; taco salad

Chocolate bar

75-100%

Avocado, olives

Half-and-half, cream
cheese, sour cream,
heavy cream

Salami, bacon, hot
dogs, spareribs,
most nuts and seeds,
peanut butter,

egg yolks

Butter, margarine,
vegetable all,
mayonnaise, salad
dressing
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The Length of the Carbon Chain

fatty acid

- Short-chain Fatty Acid
—— (less than 6 carbons)

Medium-chain Fatty Acid

P | (6-10 carbons)
B \?// o’ \8:2'1?
i faty acld Long-chain Fatty Acid

(12 or more carbons)

O
c c \C/ \C/ \C/ \C/ \C/ \C/ AN "

PR

Soubh



Fatty Acids are Key Building Blocks
Saturated Fatty Acid

All single bonds between carbons ¢



Saturated Fatty Acids

Common Systematic Formula Common source
Name Name
Butyric Butanoic CH3(CH2)2COOH butterfat
Caproic Hexanoic CH3(CH2)4COOH butterfat, coconut
and palm nut oils
Caprylic Octanoic CH3(CH2)6COOH  coconut and palm
nut oils, butterfat
Capric Decanoic CH3(CH2)8COOH  coconut and palm
nut oils, butterfat
Lauric Dodecanoic CH3(CH2)10COOH coconut and palm
nut oils, butterfat
Myristic Tetradecanoic CH3(CH2)12COOH coconut and Palm nut oil,
most animal and plant fats
Palmitic Hexadecanoic CH3(CH2)14COOH practically all animal and
plant fats
Stearic Octadecanoic CH3(CH2)16COOH animal fats and minor
component of plant fats
Arachidic Eicosanoic CH3(CH2)18COOH peanut oil

So



Monounsaturated Fatty Acid
(MUFA)

H H
(it | el el b ] ] & L
j N\c/ TN/ I e/ e/ \C/l\C/l\C/l\C/C_OH
HPPH R R ' H R H
o H H H H H H H H

One carbon-carbon double bond




Polyunsaturated Fatty Acid
(PUFA)

More than one carbon-carbon double bond



Your body cannot form
C=C double bonds
before the 9th carbon

Omega-3

Fatty acids with double —
bonds before

the 9th carbon are
ESSENTIAL

Omega-6 —

Fatty acids with no
double bonds before

the Sth carbon are -

NONESSENTIAL

Linolenic acid

6

P
-
H

Linoleic acid

bo—

()=

Oleic acid

Des =

Do o o0 oo o o= = =

D o o on o= s o o= o -

Your body can form
C=C double bonds
after the 9th carbon

O

Il
—OH

(l')O
O
= B

C—0OH

AR
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Unsaturated Fatty Acids

Common Systematic Formula Common source
Name Name

A. Monoethenoic Acids

Oleic Cis 9-octadecenoic C17H33COOH plant and animal fats
Elaidic Trans 9-Octadecenoic C17H33COOH animal fats

B. Diethenoic Acids

Linoleic 9,12-Octadecadienoic C17H31COOH peanut, linseed, and
cottonseed oils

C. Triethenoid Acids

Linolenic 9,12,15-Octadecatrienoic C17H29COOH linseed and other seed
oils
Eleostearic 9,11,13-Octadecatrienoic C17H29COOH peanut seed fats

D. Tetraethenoid Acids

Moroctic 4,8,12,15- C17H27COOH fish oils
Octadecatetraenoic
Arachidonic 5,8,11,14- C19H31COOH traces in animal fats

™ Eicosatetraenoic SO



Polyethenoic Acids

Systematic Name  Common Name

9,12-octadecadienoic acid(c/s,crs) or Linoleic
Octadeca-9,12-dienoic acid

9,12,15-0octadecatrienoic acid Linolenic

5,8,11,14-eicosatetraenoic acid Arachidonic
4.8,12,16-eicosatetraenoic acid



Fatty Acids in Common Food Fats

Dietary fat

Canola oll
Safflower oil
Vegetable oil
Sunflower oil
Olive oil
Soybean oil
Corn oil
Peanut oil
Cottonseed oil
Chicken fat
Lard

Palm oil

Beef tallow
Butter

Palm kernel oll
Coconut oil

YV\Y

Cholesterol
(mg/tbs)

o

e

o

saturated

Yl

0 25 50 75.1000

Percent

!

25 50 75 1000
Percent

monounsaturated polyunsaturated
| % ]
] |
rr I
FFid |
]
LAY |
1 W |
™ 7 | I N
7 d [ F
T [
4 ]
™ | Fd
[ WY l
v ]
] |
|
I l | l | |

25 50 75 100
Percent



Omega-3 Fatty Acids

&
Omega-6 Fatty Acids

SSSSS



Omega 6

Linoleic acid

Gamma-linolenic acid

Eicosanoids &%
* thromboxanes

 prostaglandins
e |eukotrienes

desaturation

long-chain
fatty acid

Soubh
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Omega 3

Alpha-linolenic acid (18:3)

desaturation

.

(18;:4)

elong

Vé;tHDI]

=
=

Eicosanoids “
e thromboxanes
= prostaglandins
e leukotrienes

DHA (docosahexaenoic acid)

Soubh



Alpha-linolenic acid: Sources

YVV

Food Serving Alpha-linolenic
acid (g)

Flaxseed oll 1 tablespoon 8.5
Walnuts, English 1 ounce 2.6
Flaxseeds 1 tablespoon 2.2
Walnut Ol 1 tablespoon 14
Canola Oll 1 tablespoon 1.2
Mustard Oil 1 tablespoon 0.8
Soybean Qil 1 tablespoon 0.9
Walnuts, Black 1 ounce 0.6
Olive Ol 1 tablespoon 0.1
Broccoli, raw 1 cup, chopped 0.1

Soubh




EPA and DHA Recommendations

The US National Institute of Health

650 mg/day of EPA and DHA and 2 grams/day of omega-3 —
fatty acids

Limit omega-6 fatty acid to 4 gm/day. —




The Importance of EPA and DHA

Improves blood platelet
functionality

Reduces inflammation

Reduces occurrence of heart
attacks

Necessary for transport of
nutrients through cell
membranes

Improves blood flow

Promotes proper cell
turnover

Supports healthy
development of blood cells

Assists in the creation of
blood vessels

Inhibits free forming fatty
acids from destroying
healthy cells



http://upload.wikimedia.org/wikipedia/commons/0/02/EPAnumbering.png
http://upload.wikimedia.org/wikipedia/commons/3/3d/DHAnumbering.png

Triglycerides

Food sources °
fats and oils —

butter, margarine, meat, baked goods, snack °
foods, salad dressings, dairy products, nuts,
seeds

Sources of omega-3 fatty acids —
Soybean, canola, walnut, flaxseed oils °
Salmon, tuna, mackerel
Sources of omega-6 fatty acic~
Vegetable oils « <&

YY. Soubh



Triglycerides

Structure -°
Glycerol + 3 fatty acids —

3fatty acids bond with , . These reactions produce

Funct i ons  one glycerol in a series  atriglyceride and 3 water

of condensation reactions ;‘ molecules
Energy source — e ,
9 kcals per gram

Form of stored -
energy in adipose
tissue
Insulation and protection —

Carrier of fat-soluble —
vitamins

Sensory properties in food —

3 ester linkages

Glycerol

HO HO HO
&2 &’2 2
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Satiety
Value

Qualities

Triglycerides

Energy
Source

- Calorie
Reserve

Insulation
and
Protection

Micronutrient

Carrier
Soubh



Phospholipids

Structure °

Glycerol + 2 fatty acids + phosphate —

group e
. vy
Functions °

Component of cell membranes —

Lipid transport as part of lipoproteins —
Emulsifiers —

Phosphatidylcholine —

Food sources °

Egg yolks, liver, soybeans, peanuts —
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Sterols

A multi-ringed structure

Do not have a glycerol backbone
Waxy substance

Do not readilv dicenlya in wiatar

C| L /™
///\\ LA

CHS' CH3

r’/\\ - ‘
ol
HO™

ol

Soubh



Sterols: Cholesterol

Functions °
CH;,

Component of cell membranes — Cm%
CH
Precursor to other substances — B

3

Sterol hormones e HO

‘ol

Vitamin D ¢

Bile acids

Svynthesi

Made mainly in the liver —

Food sources

Found only in animal foods —

YYo Soubh
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Functions of Cholesterol

/ \

Vitamin D Sterol

/ N \
Progesterone / \ Estrogens

Glucocorticoids Androgens
Mineralocorticoids

Soubh
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Desirable Blood Cholesterol

18-

10+

Coronary Heart Disease
Death Rate

140 200 240 300
Blood Cholesterol mg/100 ml

YYA Soubh
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Inner core of nonpolar lipids:
Cholesteryl esters
Triacylglycerols ’

Lipoproteins
Combine lipids with proteins and
phospholipids.
Are soluble in water because the surface
- e,

Glycerophospholipids Cholesterol

+
Membrane protein

Nonpolar lipids:

:

Cholesteryl esters and/or triacylglycerols

Surface:
Membrane protein
Glycerophospholipids

Cholesterol

Timberlake, General, Organic, and Blological Chemistry. Copyright & Pearson Education Inc., publishing as Benjamin Cummings

Soubh
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Size < RBC

Phospholipids
Free Cholesterol

(Hydrophilic)

Soubh

Lipids or Fats
(Hydrophobic)

Apoproteins A,
B, C,E, (a)
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Lipoproteins
cholesterol 3! Lzd Lay amdl) J855 Lacdld) A clia A o
lipoprotein classes

4 gliall) LAY A 380l aal) (e awadll AU chylomicrons e
very low density lipoproteins (VLDL) -
Intermediate density lipoproteins (IDL) -

low density lipoproteins (LDL)

high density lipoproteins (HDL)

YY¢ Soubh



Lipoproteins

Absorbed fat travels

Fat to body

tissues via CjﬁlL \"\:\ '

lipoprotein lipase

—

IDL

Also called / ]

as chylomicron

VLDI.. Fat produced
V\\ by the liver leaves
~.|as aVLDL

Fat to body cells

after breakdown
by lipoprotein lipase

Chylomicron
remnant to liver

Body
cells

LDL taken up
by receptor
pathways

L. (in body cells)

LDL taken up
by scavenger
pathways

H(in blood vessels)!!

HDL arises from the liver and intestine
and buds off other lipoproteins. HDL
transfers cholesterol © from body cells
mostly to other lipoproteins for disposal
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Composition of Lipopro

Free Cholterol bound
to fatty acids

Phospholipid Triglycerides 27"
cholesterol




Soubh

237



Conditions Leading to a Heart Attack

Cell lining

Muscle layer
(endothelium)

Beginning
cholesterol

Normal a ae “*l;,,x Advanced
= %, “/ cholesterol
m || plaque

Left coronary _ - Signifi\;:a/nt
arter : i
y athgrosgl\erosm

Right
coronary
artery

NN Y == Blood clot
Nt omplete blockage
| ™~ Area of occlusion
Area of muscle damage

Pulmonary
YYA artery



Proteins Carbohydrates
glucose, fructose,
Qalactose

aminog acids

f"-“tlgﬂ!;l'lfff" Glycogen CGlucose-S5-Phosphate
'O0

protein

Lactic Acid Pyruwvic Acid

acetyl Co A

Citnc
Acid Electron Transport Chain

Cycle
¥ oubh W
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Very Low Density Lipoprotein (VLD

VLDL remnant (or IDL)
Low Density Lipoprotein (LD




High Density Lipoprotein (HDL)
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Benefits of (a high) HDL

Remove cholesterol from the blood stream
HDL may block oxidation of LDL
Reduce risk of heart disease

Pre-menopausal women have higher HDL
adll (5 e (e Jsiad SI1 AN )

HDL 32S) aiay 38| DL

I al jals baY) Hhalae Julis

HDL (bl (o a8 oLl aie Gadi oy 5S3
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Family history
Smoking
High blood pressure

High blood cholesterol (hyperlipidemia)
— >200 mg/dl of total cholesterol
— HDL < 35 mg/d|

Diabetes
Lack of regular exercise and obesity



Aldl) Gial ya¥) e A 501 A SN

Reduce dietary saturated fat and
cholesterol

Increase MUFA and PUFA to recommended
amounts

Increase dietary fiber
Increase activity; develop a exercise routine

Adequate caloric intake to maintain healthy
weight



S fatty acid )
OlEStra ucrose + fatty acids %

* Indigestible — 3
provides zero kcals e
, CC
e Reduces absorption — A Eaa
atty aci - \ 1 atty acli
of fat-soluble \)_/J -
vitamins
: S 22 3
* So many fatty acid &/ El5] ©
chains are crowded & 2 & &
around the core, the
digestive enzymes
cannot find a
breaking point
CH,— O A~~~
i e O
O sbssn ARA Fatty acids
0 CH,(CH,),COOH
AR~ ~F0—CH g CH,(CH,),COOH

ey CH,— O A~ A~
N NN 0
SouQiestra
Timberlake, General, Organic, and Blological Chemistry. Copyright ©& Pearson Education Inc., publishing as Benjamin Cummings
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L]
L
L 7 Represents 75% of the brain
.
Transports nutrients
. Regulates body [\ & oxygen to the cells

temperature
. \

Represents
» 92% of the
blood

Eliminates
[ ] toxins

Represents 22%
of the bones

Protects and
lubricates the
joints

Musiration by Seth Larson

Dr. Soubh

Production of
oxygen for breathing

Helps transform

nutrients into energy

Protects and hydrates
the organs

Helps the body to
absorb nutrients

Represents 75%
of the muscles
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Water Balahce

erinput (Total = 1,450-2,800 ml)

liquids
(550-1,500 ml)

N\ water created
by metabolism
(200—-300 ml)

foods
(700-1,000 ml)

Water output (Total = 1,450-2,800 ml)

skin
(450—900 ml)

lungs (350 ml)

kidneys
(500-1,400 ml)

feces (150 ml)

Dr. Soubh
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000/0 ~RE 3 Al C
Lipid 1.07
Starch 0.50
Protein 0.42
Glucose 0.57
Sucrose 0.60

KA Dr. Soubh
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Are You Drinking Enough?

Copyright © The MeGraw-Hil Companies, Inc. Parmission sequired for seproduction or display.

Water Intake
?&mn?ﬂmu cups) g'(‘ﬁ m?::h(o;cups]
aanan a0
-
- Lung respiration:

Water consent in food:
1000 millilisers {4 cups)

annn
+

Water produced
from mesabolism:
350 millilirers (1.5 cups)

I

400 millilisers (1.7 cups)

an

’ s

Urine:
1300 millikiters (5.5 cups)

AAAn
+

Feces:
150 millilisers (0.6 cups)

™
Total Water Intake Total Water Output
2350 millilisers 2350 milliliters
( i 10 cups) {approximately 10 cups)

Dr. Soubh
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@ Wadsworth — Thomson Learning

Calcium _1150
Phosphorus _
Potassium _
Sulfur
Sodium - 90
Chioride  |IIN 90
Magnesium . 30
Iron | 2.4
Zinc 1 2.0
Copper 0.09
Manganese | 0.02
lodine 0.02
Selenium 1002, | | | | | | | | | | |
0 100 200 300 400 500 ©00 700 800 900 1000 1100 1200

Yoo

Amount (g)

Dr. Soubh
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MINERAL CLASSIFICATION

» Major Minerals » Trace Minerals

o Calcium o lron

+ Phosphorus » lodine

o Magnesium o ZINC

o Sodium o Copper

o Potassium o Selenium

o Chloride o Chromium

o Sulfur e Fluoride



Mineral Bioavailability

Table 12.1

Factors That Affect the Bioavailability of Minerals

Factors That Increase Bioavailability Factors That Reduce Bioavailability

Deficiency in a mineral increases Binders, such as oxalates found in
absorption some vegetables

Cooking increases the bioavailability of Phytates found in grains

minerals in legumes :
J Polyphenols in tea and coffee

Vitamin C increases the absorption of

. . Supplementation of single minerals af-
some minerals such as iron

fects absorption of competing minerals
Vitamin D increases the absorption of
calcium, phosphorus, and magnesium

© 2010 Pearson Education, Inc.

Yov Dr. Soubh
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pH of arterial blood
Normal pH range

-
_ Acidosis 'l I Alkalosis ‘

i1 % 1 9 i 3 4 1 1 1 M | | | iy |
scale | 1 | | T j | ] T

|
I
s 7.0 7.35 7.45 - 7.8 e

| |
|

Survival range

yoq Dr. Soubh



(7.35-745) 222l pH  alu >
8 < 56.8> pHJ oS Lie Llle 3lll Gty
PH ) & 55 o g jall | sauli gl | g0 suall >
pH J (aiad sl eyl ) s gl 5
» Acidosis (acidemia) below 7.35
» Alkalosis (alkalemia) above 7.45
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2 53 gaall Cilaad S0 45 )l

asill jaes 5 (NAHCO,) asdgall ciland 36 Jand »
- A il e adll pH adi e (H,CO,)

HCI + NaHCO, « H,CO, + NaCl

NaOH + H,CO; <> NaHCO, + H,O



THE MAJOR
MINERALS
> 100 MG/DAY

Calcium, phosphorus,
maghnesium, sodium, potassium,
chloride, sulfur
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Calcium a s

Copyright @ The McGraw-Hill Companias, Inc. Permission required for reproduction or display.

Nutrient Density for Calcium
low

Fats, oils, and sweets

Bread, cereal, rice,
and pasta

N

Swe{t\ened

calcium-fortified Calcium
beverages .
alcium-fortified Pyramid
aked product
Tofu Meat, poultry, fish, dry
Almonds | peans, eggs, and nuts
Shrimp
Sardines
Canned salmon
Calcium- Fruit
fortified {“' —
orange juice
oods
flour tortill
ore t cer

W —_

U

Dr. Soubh




(mg/100 g)

Edam cheese (770) Cheddar cheese (720)  Sesame seeds (670) Sardines

(550)
' & vV i
- . “.'II|..' |
d y
.
Green Beans (33) Dried figs Fruit yoghurt (150) Whole milk (115)

(250)

e Dr. Soubh
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Cellular # 7 2/
metabolism X Blood
{\} clotting
8%
Muscle
contraction
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0-6 months 210 mg
6-12 months 270 mg
1-3 years 500 mg
4-8 years 800 mg
9-18 years 1,300 mg
19-50 years 1,000 mg

51-70+ years 1,200 mg
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/ Calcitonin \ //“
|

\

Pv o \ -
Thyroid "‘/
gland Stimulates  Reduces Reduces

Ca?* deposi- Ca?*uptake Ca?* uptake

calcltonln tion in bones in intestines In kidneys
STiMuLUS: *“ igh
Rising blood
Ca?* level
Homeostasis:
Blood calcium level STIMULUS:
Falling blood
Parathyroid ; "f’
Increases Increases Stimulates glands R
Ca**uptake Ca®*uptake Ca** release release parathyroid
in kidneys in intestines from bones hormone (PTH)
. PTH -« = Parathyroid
gland

AR Dr. Soubh
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=50%
absorbed

=30%
absorbed

~20%
absorbed

<5%
absorbed

Y\/.

Cauliflower, watercress,
brussels sprouts, rutabaga,
kale, mustard greens, bok

choy, broccoli, turnip greens

Milk, calcium-fortified soy
milk, calcium-set tofu

Almonds, sesame seeds,
pinto beans

Spinach, rhubarb, Swiss

chard, sweet potatoes
Dr. Soubh

19393 Wrad=sworth Publishing Company S ITP



YV

Absorption of Calcium
(ﬁ = 9

c2Calcium is absorbed by all parts of the small
intestine

c2Two mechanisms of absorption
2 Active transport and passive diffusion

2]t is best absorbed in an acidic medium

c2Lactose and vitamin D enhances calcium
absorption

c2The efficiency of absorption decreases as
calcium intake increases

Dr. Soubh
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Animal Protein and Osteoporosis

Excess

UncAcd | i
- blood
Sulfuric Acid stream

Animal Protein / 1 L)

Calcium leached )
from bones 1o R, o

bU“ef acid 9 :a" & B
Calcium lost from bones

1
£9

Calcium deposits in kidneys
(kidney stones)

e
=

Calcium in unne

Dr. Soubh
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1.5 Million Fractures Annually

Vertebral Fractures:
700,000+

Wrist Fractures:
200,000+

Hip Fractures:

300,000+ Other Fractures:
K 300,000+

Source:; National Osteoporosis Foundation, 2000 Dr. Soubh




Risk factors
J I’'m older than 65

1 My mother or grandmother has osteoporosis
or has broken a bone

JI’'ve broken a bone after age 50
My health is “fair” or “poor”
J | smoke

1 I am underweight for my height

280



J | started menopause before age 45

J I've never gotten enough calcium

J | have more than two drinks of alcohol several times
a week

J | have poor vision, even with glasses

J | sometimes fall

J I'm not physically active (exercise < 3 X wk)

281



| have one of these medical conditions:

J Hyperthyroidism

J Hyperparathyroidism
J Rheumatoid arthritis
J Chronic lung disease
J Cancer

J Inflammatory bowel disease or digestion problems
. Chronic liver or kidney disease

J Vitamin D deficiency

J Cushing's disease

J Multiple sclerosis

J Low testosterone (Men)

282



| take one of these medicines:

] Oral glucocorticoids (steroids)

1 Cancer treatments (radiation, chemotherapy)
. Thyroid medicine

1 Antiepileptic medications

) Gonadal hormone suppression

J Immunosuppressive agents

283



PO~

@.}, Simple Prevention Steps

The National Osteoporosis
Foundation (NOF)
recommends FIVE simple
steps to bone health and
osteoporosis prevention ...

284



Calcium requirements vary by age

Then you need
If this Is your age this much calcium
each day (mq)

7 to 12 months
800 A

Growth
spurt

19 to 50 years 1,000 §

Source: The 2004 Surgeon General’'s Report on Bone Health and Ostgeporosis:
What It Means to You at http://www.surgeongeneral.gov/library/bonehealth



http://www.surgeongeneral.gov/library/bonehealth
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Stop Calcium
smoking

Preventing Weight-
Medication osteoporosis bearing
in all women exercise

Reduce
alcohol

Check your
risk factors

YAV Dr. Soubh



a gaudSl) 1 4

Too Much Calcium

» Kidney stones/failure [ LS as >
> Calcium in the urine B
» High calcium in the Jsd) A agaulS >
blood
o\ .. . ) o gaudS £ a5 )l 5

» Calcification of tissue
» Upper level set at e (ulS<S 3

2500 mg/day dgaay k) 3
a5/ &a 2500

YAA o 1



Phosphorus_ siw sl

Foods High in Phosphorus

Cheese
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Major intracellular buffer

» Major intracelluaryffer
H+ 1’—) H2PO4_
OH- + H,PO, — H,0
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Bicarbonate

buffer system
First line of :
: Chemical A Phosphate
gﬁfes?‘?g against ', tfer system buffer system |
Protein

buffer system

Respiratory
(n&echanism
Second line of : ! 0> excretion)
defense against gnfyfz'g"g'ca' =
REL SENiL Renal
mechanism

(H* excretion)

Yay Dr. Soubh
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Adequate Intake

* 0-6 months 100 mg

* 6-12 months 275 mg
Estimated Average Requirements

* 1-3 years 380 mg

* 4-8 years 405 mg

* 9-18 years 1,055 mg

* 19-70 years 580 mg
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Pre-mature babies zaall Juky)
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Magnesium a s il

Nerve and Heart function
Aids enzyme reactions

Primarily in plants
(chlorophyll)

Absorption based on
body’s needs and calcium
intake

Found in bones

Helps relax muscles after
contraction
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BRAZIL NuUTS
3.75 6/MG

HALIBUT
1.07 6/M6

CocoA
(UNSWEETENED)
5.24 c/MG

RICE BRAN
7.81 G/Mm6

CASHEWS
2.61 6/Mm6

QUINOA
.64 /M6

PUMPKIN SEEDS

2.63 G6/M6

ALMONDS
2.86 G6/M6

SPINACH
.79 G6/M6

il jaliadll

9

MAGNESIUM-RICH
FooDs

4! v S
JCE BRP

Dr. Soubh

CasHeW®

www.ancient-minerals.com
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| - Magnesium
%, Pyramid

Lo \3

5>

g
Nutrient Density for Magnésium

Y44 ' lnSoubh
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Reduced mtake

é// Dieting, unbalanced diet,

"depleted foods".

Impaired absorption
{malabsorption)

Gastrointestinal diseases.

Increased excretion
Alcohol asm, laxattve abuse

e AP {18 A ey " .:.;;.-',A g g U
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i S et i m‘g.sbi HERARIRIGIR® e S R,

Yoo Dr. Soubh
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[ SOURCES OF SODIUM ]

MOST SODIUM COME FROM
PROCESSED AND RESTAURANT FOODS

® Processed and restaurant foods 75%
@ Naturally Occurring 12%
@ Added while eating 6%

@ Added in home cooking 5%

WWW.PLANETAYURVEDA.COM

AN Dr. Soubh
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0-5 months 120 mg
6-11 months 200 mg
1 vyear 225 mg

2-5 years 300 mg

6-9 years 400 mg
10-18 years 500 mg
> 18 years 500 mg
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ELeotroLgte
Dlstribution

INSIDE THE CELL:

High Potassium, Low Sodium
OUTSIDE THE CELL:

Low Potassium, High Sodium

Cell rr]embrane

- /‘“" . Outside
s ™ . cell

&)
f o Inside© ', 99999
OO &

| 0© cell 08 Q0 @
} ;Oc?gogooo %
\ CD(:)()(:F) (:J(;GBF;

\OOOOO 99@999

.

oy o gggg

Treinsport protein

Key
Potassium
@ Sodium

Dr. Soubh
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“The Dash Diet

DASH Pyramid

Vi cup dry coredl
Yo wup enebad e,
Pasta, o covesl

Mrda ' Chooss nwar wolt 1600 fram ol colaonies

Source: http//www.nhlbi nih gov/
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Potassium a sl sl

4\_14\.32.]\ JJL\AAM °
Fresh fruits and vegetables
Cantaloupe _ia¥ ikl
Potatoes
Bananas
Milk
Broccoli
Oranges
Milk, Grains, Meats, Dried beans



Foods High in Potassium

-
L 41.’

Avocado Banana Potatoes Spinach

Yo Dr. Soubh
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The Mineral that
Helps Fight
Fatigue, Stress,
Pain, Cancer,

wnd Wrinkles
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Top St Rich, bods e

Human health can be adversely affected by exposure to radiation. This can come in the form of Antioxidants
simple sunlight, to x-Ray exposure, to radiation fall-out. Tissue damage, whether resulting in a
sunburn or in thyroid cancer is caused by "ionizing” radiation. Raising glutathione levels protects It's the most important
cells from damage by the most dangerous of free radicals released when ionizing radiation hits us. molecule we need to stay
Jimmy Gutman, MD healthy & to prevent disease.
- It's the secret to prevent
aging, cancer, heart disease,
dementia & more, &
necessary to freat everything
from autism to Alzheimer's
disease. The secret of its
power is the SULFUR (SH)
chemical groups it contains.
Sulfur is a sticky, smelly
meolecule. It acts like fly
paper & all the bad things in
v the body stick onto it,
*‘ including free radicals &
toxins like mercury & other
heavy metals. Normally
GaI’|IC glutathione is recycled in the
) body -- except when the
toxic load becomes too
great. This explains why we
are in such health frouble &
should consume more sulfur
rich foods to support the body
in healing & repair.
Mark Hyman, MD
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Sweet Potatoes Turnips & Greens
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Trace minerals 3 3l (alzall

* |ron, lodine, Zinc, Selenium, Copper,
Manganese, Fluoride, Chromium,
Molybdenum
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Only foods derived from /e 2 g

animal flesh provide uey, o e
heme, but they also .:.ﬁa_-: LB ..!1'~-.- —~ gﬂ
contain nonheme iron. ((®em ® o w m ° b- &
o m_m () = @ ‘\I
°o” o ® Heme accounts for about (6% 4 mm
: . Cmeo "
10% of the average dally - |
Key: iron intake, but it is well o\ "/
] absorbed (about 25%). A "':'|
@ Heme Nonheme iron accounts /“ /m @ .H\ '\
@ Nonheme for the remaining 90% but /% 2o ° Llﬂ?ﬁ'j
it is less well absorbed \m |
(about 17%). \%lm/
(m| (W)
All the iron in foods \m |-J."
derived from plants \.' |Il/
IS nonheme iron. C’J{B

VY Dr. Soubh



lron in selected food

Milligrams
Food Serving size (kcalories) 0 & gl 6 10 12 14 16 18
Bread, whole wheat 1 oz slice (70 keal) | | | | 1 | |
Cornflakes, fortified 10z (110 kecal)
Spaghetti pasta ¢ cooked (99 keal) DA for
Tortilla, flour 1 10" round (234 kcal) WOrmen
Broccoli % c cooked (22 keal) 9-5
Carrots ¥ ¢ shredded raw (24 kcal)
Potato 1 medium baked w/skin (133 kcal)
Tomato juice % (31 keal)
Banana 1 medium raw (109 kcal)
Orange 1 medium raw (62 kcal)
Strawberries % ¢ fresh (22 keal) IRON
Watermelon 1 slice (92 kcal) Meats (red), legumes (brown),
Milk 1 ¢ reduced-fat 2% (121 kcal) f‘n";ig?ﬂ”eegﬁgteé':ﬂfngﬁgﬁgnS
Yogurt, plain 1 ¢ low-fat (155 kecal) of iron to the diet.

Cheddar cheese

140z (171 kecal)

Cottage cheese

/¢ low-fat 2% (101 kcal)

Pinto beans

¥,c cooked (117 kcal)

Peanut butter

2 tbs (188 keal)

Sunflower seeds

1 0z dry (165 kcal)

Tofu (soybean curd)

%o (76 keal)

Ground beef, lean

3 oz broiled (244 kcal)

Chicken breast

3 oz roasted (140 keal)

Tuna, canned in watear

3 0zZ (99 kcal)

Egg

1 hard cooked (78 kcal)

Excellent, and sometimes unusual, sources:

Clams, canned

30z (126 kecal)

Beef liver

3 oz fried (184 kcal)

T T
Parsley

1craw (22 keal)

BOTFE: Sae m 227 for more infoarmation on a2ina thie fionire

T

Key:
Breads and cereals

Bl ‘Vegetables
Bl Fruits
1 Milk and milk products
Bl Legurnes, nuts, seeds
Bl Meats

Best sources per kcalorie

M IAIsdesiirniddhls Thamesaneys | aseeslomes



Some losses
via sweat, skin,
and urine

Some iron
delivered to
myoglobin

of muscle cells

Some losses
if bleeding
occurs

© Wadsworth = Thomson Learning
ARA Dr. Soubh



Lumen

Enterocyte
Storage

Heme ) Heme Ferritin

Fe2+

Circulation

) et 5 W Ferroportin
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Lumen
Enterocyte

) Fo2+

Fe2+
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HEPCIDIN REGULATES IRON
ABSORPTION

Hepcidin is 25 amino-acid peptide hormone.

Hepcidin is synthesized by hepatocytes.

Hepcidin binds to ferroportinl and causes

Its degradation thereby
decrease iron transfer to blood.

Hepcidin function to regulate(inhibit)
Iron transport across gut mucosa there by

preventing normal iron level.

¥Yyo

Dr. Soubh




HOW HEPCIDIN REGULATES IRON
ABSORPTION

[éb C_  Heme transporter
-

FOOD
IRON 5
- il a Duodenal v *3
uodena
Nonheme >‘ cytochrome B
iron :'a
. .

‘ ;’g:‘ ' Lost by shedding
— | of epithelial cells
336 % |

Hepcidin s
/ Liver

Ferroportin 1

Plasma
transferrin

Hephaestin

Cooyright © 2010 by Saunders, an mprint of Elsevier Inc.



Enterocyte Circulation Tissue Cell \

Ferroportin

Hephaestin Ceruloplasmin
(Cu) (Cu)

337 Dr. Soubh



RECOMMENDED DIETARY IRON

INTAKE

IRON mg per Day

Infants (7-12 months) 11
Children (1-13 years) 8-10
Boys (14-18 years) 11

Girls (14-18 years)

Women (19-50 years) 18
Pregnant Women 27
Breastfeeding Women 9-10

Women over 50 years 8

Men over 19 years 8
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e Both size and
Color are normal
in these blood
cells

0 : e Blood cells in

() iron-deficiency

o anemia are small
{ and pale because

_ they contain less
hemoglobin
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Thyroid Hormone

I I
/COOH
“NH,
I I

Thyroxine (T,)

I I
COOH
OH ® CH;CH”
“MNH,
I

Triiodothyranine (T5)



Tyrosine
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Thyroxine (Ty)

HO

I

I

L HH o

B

W NH, "oH

(2 tyrosine + 41 )

Triiodothyronine (T,)

HO

I

L HH o

—@-o—g}c cls-c

" H NH, "o

(2 tyrosine + 31)
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WHAT TO AVOID

GOITROGENS
* Inhibit iodide metabolism

* Sources: raw turnips, cabbage, Brussels
sprouts, cauliflower, broccoli, rutabagas,

CadSSavd

Yo Dr. Soubh
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If the body
does not
need zinc

If the body
needs zinc

Yoo Dr. Soubh
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« 2001 RDA
—Men: 11 mg/day
—Women: 8 mg/day
« Upper level for adults: 40 mg/day
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ZnZam

Atomic Nuomber-: 30
Atomic Mass: 65.39
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Zinc deficiency

¥ Dr. Soubh



These results are not typical. Individual results will vary.

AFTER

Y Dr. Soubh
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Selenium (Se) asilul
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Selenium
Se

AtomicNumber: 34
Atomic Mass: 78.96

B-Oxidation
Hydroxy acids GSSG NADPH + H+
- : GSH GSH
Vntat?m € ~9 peroxidase reductase

Polyunsaturated |
fattz Ll Lipid 2GSH NADP+
acids * peioxide

/ Tissue

Membrane damage

disintegration

Figure 33.7 The relationship between glutathione
peroxidase, selenium and vitamin E

Yie Dr. Soubh
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Selenium Toxicity

Range of dietary Se Guaa Sy el 3
Intake without toxicity is

narrow D) G dadl aadll
Acute selenium poisoning daudtil) g 4nlall 48,1

can resultln cardio o 2310 e jall sl PIITRN
respiratory collapse S Ll « SN € o
(gram amounts) e 3 ALY S
Chronic toxicity (42 7 sansad) eV 22l 358 % 6)
(selenosis) changes In ) J £ A
nail structure and loss of Legh 0 ymdlly HUSYI 565

hair (intakes ~6x UL)
Hair and nail brittleness

Dr. Soubh



Copper il (@i

Atomic Number: 29

Atomic Mass: 63.55
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) 14mg
’ Beef Liver (100% DV)
30z
09mg
2 Dark (459%DV)
Chocolate 1 SQUARE
< 0.69mg
3 Dried (34%DV)
Apricots 1CUP
0.63 mg
4 Sunflower (31%DV)
Seeds 1/4 CUP
. 05mg
5 Lentils (25% DV)
1CuP
0.43mg
6 Mushrooms (20% DV)
1CuUpP
04mg
7 Almonds (20% DV)
1/4CUP
Turnip - 0.36mg
Greens - (18%DV)
(Cooke® 1CuP
0.28mg
Blackstra (14% DV)
Molasses 2Tsp
0.25mg
(12%DV)

1Cup
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What is Wilson's disease?

» An inherited disorder in which the body’s
tissues have too much copper.

- The excess copper damages the liver and
nervous system.

- Copper accumulates in the liver, brain,
kidneys, and eyes.

- Copper damage causes to death of tissues

and scarring, which leads to organ failure.

» Named for its discoverer, Samuel Alexander
Kinnier Wilson (1878-1937)




Unaffected child - carries the genetic fault
Child that has Wilson's disease

Yvie Dr. Soubh



Liver

Bone
Renal Arthritis
Rickets

Wilson's

Cardiac
Hemolysis
/ \ Central nervous system
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Kayser-Fleischer rings (KF rings)

-+ Are dark rings that appear
to encircle the iris of

the eye. They are due

to copper deposition as a
result of particular liver
diseases.

+ Kayser-Fleischer rings do
not cause any symptoms.

yva Dr. Soubh



—_ "
! R - - T

— -

i intake i

" Reduce copper

' Reduced Copper |

i absorption 1

excretion

~

 Liver
F Transplantation i

Gene Therapy

Increase copper |

—~

— - v

<

* Low copper diet

R. Zinc acetate-50 mg tds-

DOC-cirr without
decomp.& neuro psyc.

* Penicillamine-500mg
bd+25mg pyridoxine

* Trentine-500mg bd-less toxic

* May improve neurological

manefestations.

Dr. Soubh
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Manganese

L 4 4 & & ‘ / n
- Atomic Number: 25
&

Atomic Mass: 54.94
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Other Trace
Minerals

« Cobalt
« Boron
O y
. H
» Arsenic >P”\ v L cH,

N
HM Lo
FAY Dr. Soubh CH2 H



Jal Ll
Energy



¢l L1 A e

ALl DA e oall anall Sy ) 5 ) o AELLY
slall ) el e Jailas ) dalisd) cillalaally

ey cilaliia) 4l 48Ul 4aS alanae auall 2030
sacall




Basic Energy Needs
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1 PRO (10-15%)
B FAT (30%)
B CHO (55-60%)
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calorie = 4.2 kilojoules (approximately 4)

( 5 = 0.24 kilocalories (approximately
1/4)
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1 kg .

i S —

R .1 kecal is the amount
. of energy that will
4 < raise the temperature
of 1 kg of water by
1° Célsius
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| 602 + CeH 1206 mmmmp sCO2 + 6H20 + 38ATP
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Sources of Energy in the Diet

Calories per gram

Protein Carbohydrate Fat Alcohol*

Nutrient

* Alcohol is not an essential nutrient but does supply energy.




#)341) U gSa Lgadi ) 48U
p128d) U ga Lganil (1) 4B}
kcal or kJ (kilojoules) ! (& 5 184 e

1 kcal =4.184 kJ (~ 4.2 kJ)

Energy provided, kcal (~kJ) Food component, g

9 (~37) Fat

4 (~17) Carbohydrates
4 (~17) Protein

7 (~29) Alcohol

ks Y Water, minerals
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25—35%
physical activity

5—10% thermic 60—65% BMR
effect of food
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Thermic
effect of
food
Physical (~10%)
activity
(15-30%)

Resting energy
expenditure
(60—75%)

43 5 padll 484

Resting energy expenditure (REE)
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BMR = RMR

* BMR = basal metabolic rate
* RMR= resting metabolic rate
— Resting energy expenditure (REE)
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BMR | jaas

Harris and Benedict 3xs

Basal Metabolic Rate

Measuring BMR with the Harris-
Benedict Equation

Man
BME = 66.5 + (13.75 X kg + (5% cm) =
(6.8 x age|

Wormen
BMR =655+ (9.56 x kg) + (1.85 x cm) -
(468 x age)
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Energy Use

TEE =BMR + TEA + TEF

Total energy expenditure ( TEE)

§ e B T
| 4 F N "‘
Basal Digestion: Physical
Metabolism Thermic effect of food Activity

Total N
Energy
Expenditure

Ry ‘“E?'l
< LJ ‘/,"




How to calculate your energy needs

For Women For Men
(presumed height = 162cm) (presumed height = 172cm)
Adjustments  Kilojoules kCalories Kilojoules kCalories
Step1- Age
15-22years 7900 1900 10900 2600
23-50 years 7500 1800 9600 2300
51-65years 7100 1700 8400 2000

Step2 - Height

For every 4cm above presumed height: add 420kj (100kcals)

For every 4cm below presumed height: subtract 420kj (100kcals)

Step 3 - Exercise/activity level (figures above are for average activity
For very inactive people: subtract 840kj (200kcals)

For very active people: add 2100kj (500kcals)

For exceptionally active people: add 4200kj (1000 kcals)



Body Mass Index

BMI =  WEIGHT ( kg) °
HEIGHT (m?2)




W.H.O. (1998) defined obesity as a BMI > 30
(an excess accumulation of body fat)

BMI Obesity Class
Under weight <18.5
Normal 18.5-24.9
Overweight 25-29.9
Obese

35-39.9

> 40



18.12. Curvilinear relationship between all-cause mortality and body mass.,

Martality ratio

Digestive | Cardiovascular
and Gallbladder
pulmonary Diabetes meillitus

20 diseasa . :

1.6

Disease risk

1.0 [

Very High

30 35 40 45

Body mass index
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Nutrient Requirements™
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Safety

Danger

Naive view

RDA

Danger
of toxicity
Tolerable Upper Marginal
intake Level —
intake SR v s o o e
recommendations Safety
"
*-.-.-.-.-.-.-.-._
Marginal
Danger

of deficiency

Accurate view
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Energy Balance

Energy Intake

Energy Output
» Carbohydrate » Physical activity
* Fat « Food processing
* Protein + Basic body functions



Energy Balance

BMR guelalt yau¥s

Dipcary intae Thermal Effect of Food
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Activity Pyramid

Set limits on these:

TV
* Movies
* Videos
» Computer
activities
* Lying down/
sitting still

3-4 times per week / Leisure
choose: / activities

/  +Baseball,

: tennis, other
sports

« Canoeing,

skating
+ Dancing,
swimming

Z . Roller-blading

Vigor ous chores

+ Scrub floors
» Walk to shops
» Wash windows
*» Exercise pets
» Wax cars
* Rake leaves,
turn compost, shovel snow
« Baby-sit for young childr en

hiking, biking,

Work out \

activities

Work on these:

» Flexibility

* Strength

» Cardiovascular
endurance

(Chapter 10

explains how)

Ways to be active

* Use stairs
» Seek an active job

» Use fitness facilities
» Stretch often

* Throw a frisbee

» Walk or bike to class, work, or shopping
» Make friends with others who exer cise
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Internal and external factors

Internal factors that .
influence hunger Shass Mood ‘

o

External factors that
influence appetite

||
Central nervous
system functions Sodial
1 situation
i _ ‘
Conditié‘,ns such as
anorexia nervosa, Ti fd
trauma, infection ime of day
' o L Sensory properties
Temperatu 1—1 ot s
N, L
and eﬁ%ﬂ Cultural
au background

Environment:
social and climatic

.
Metabolic influences
(hormones and '?
neurotransmitte f}
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Leptin
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What Does Leptin Do?

More Less
" LEPTIN
HYPOTHALAMUS
VM, Arcuate Nucleus
ir;;;, — . [
x AgRP,
POMC
released 4 PTMC
| appetite, T appetite,

1 satiety dsatiety
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T Satiety

™ Glucose Production

B3
Androgens oy
FFA

Growth Hormone
Peroxsome prokferator-
ACTWWNY recaplor ¥y agonists

Hypothalamic-pituitary —adrena! axis
Hypothalamic -pituitary-thyroid axis
Hypothalamic-pituitary ~gonadal axis

€

/ T glucose uptake
/T glucose metabolism

* Insulin

* Glucocorticoids

* TN*a

s Estrogens

» CCAAT/enhancer-binding
proteina



Ghrelin

0
Ve \. °
\
: .
s.l’o. ghrelin
/ .--9 0
4 wﬂ* ®
4



BEFORE EATING

AFTER EATING



StomachE

o,

Stomach Full
L‘____L___________

4 Ghrelin 5-;4«- Appetite

JEOKY GLP-1, PYY-all T






T NO production
T anti-inflammatory activities

«.T anti-adhesion activities
3 4 Triglyceride Production

. ™ FFA Oxidation

w

< Glucose Production /"
J FFA Synthesis

* Insulin Resistance = Insulin Senstivity

Adiponectin



Medscapea www.medscape.com
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< TETRS

: -grr E

| glucose ou T glucose upid-.t 1 inflammation
| fat ation 1 fat accumulation L endothelial adhesion
| inflanmation T energy expenditure | foam cell formation
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Neuropeptides
Y Not Eating

: -"""‘*-.Eatinﬁ\ % /

.

/ e
NPY Alpha MSH
AgRP CRH 5-HT
Galanin ' GLP-1 CART
Orexin A ‘
" Inhibit
Slimulate ’

Appetite



Gut Hormone

* Ghrelin

* Peptide YY (PYY)

* Cholecystokinin (CCK)

 Pancreatic polypeptide (PP)

 Amylin

» Glucose-dependent insulinotropic polypeptide
(GIP)

» Glucagon-like peptide-1, 2 (GLP-1, 2)

* Oxyntomodulin
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Glucose- dependent insulinotropic  (GIP)
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Agdll Jadly g alalall aias
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Cholecystokinin
Gall bladder contraction
Gastrointestinal motility

Pancreatic exocrine
secretion
Secretin

Pancreatic exocrine
secretion

GIP
Incretin activity
Motilin
Gastrointestinal motility

&

Duodenum

Pancreas

Small intestine }

Ghrelin
Hunger
Growth hormone release
Gastrin
Acid secretion

L. >

-
Insulin and glucagon

~

Glucose homeostasis
Pancreatic polypeptide
Gastric motility
Satiation
Amylin
Glucose homeostasis
Gastric motility

GLP-1
Incretin activity
Satiation
GLP-2
Gastrointestinal
motility and growth
Oxyntomodulin
Satiation
Acid secretion
PYY; 3
Satiation




Central controllers
of appetite
Psychological Cultural
e et factors Increase Decrease factors
Comtmel of - Appetits e
Py ¥ = NPY G'MSH
appetite MCH CART |
AgRP GLP-1
Orexin Serotonin
Endocannabinoid " Hormones
/ Insulin
Neural afferents Cortisol
(vagal)
Gut peptides Metabolites
CCK Glucose
Ghrelin Ketones

PYY

(;SOUmz Faua AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo )i
“Harrison's Principles of Internal Medicine, 17th Edition: httpif/www, accessmedicne.com

fae s Copyright & The McGraw-Hill Companies, Inc. All_qhts'-;esemed.
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Body area measurment

Sleeve Length r'y

{from center bac

neck to wrist) Across Shoulder

1412
Chest
e A-Y ol | —— Waist
_________________ - - Pant Waist Open
212"
High Hip > i High Hip

512"

Low Hip S | ) A - Low Hip

*Note - Pant Front & Back Rise
measured from crotch to top
of waistband
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Mechanisms of action

1-Suppression of the appetite. Catecholamines and their
derivatives (such as phentermine and other amphetamine-based
drugs) are the main tools used for this.

2-Increase of the body's metabolism.

3-Interference with the body's ability to absorb specific nutrients
in food. For example, Orlistat .



A9 g & sl s

Adrenergic Agents

Amphetamines

Increase NE activity to suppress appetite

Ephedrine

Inhibits appetite, increases RMR and thermogenic effect

Caffeine

FPotentiates the effects of ephedrine

FPhentermine

Suppresses appetite via amphetamine-like adrenergic effects

Serotonin Agents

Dexfenfluramine (Redux)

Increases serotonin to suppress appetite

Fenfluramine

Increases serotonin to suppress appetite

Fluoxetin (Prozac)

Blocks reuptake of serotonin by nerve endings

Combined Agents

Fhen-FPhen

Combines effects of phentermine and fenfluramine

Sibutramine {Mendia)

Increases levels of serotonin and noradrenaline

Others

Meurcpeptide Y inhibitors

Suppress appetite and increase energy expenditure

Leptin Inhibits activity of NPY
CCK promoters Increases activity of CCK and suppresses appetite
Orlistat Inhibits pancreatic lipase decreasing digestion/absorption of fat

Beta-3 agonists

Increase resting energy expenditure




Contemporary anti-obesity drugs

J""l.

Orlistat (Xenical) reduces intestinal fat absorption by inhibiting
pancreatic lipase. Some side-effects of using Orlistat include
frequent steatorrhea. But if fat in the diet is reduced, symptoms
often improve




Sibutramine (Reductil or Meridia) is an anorectic or
appetite suppressant, reducing the desire to eat. It
enhances norepinephrine and serotonin activity.
Sibutramine may increase blood pressure and may
cause dry mouth, constipation, headache, and
Insomnia.
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Rimonabant (Acomplia) is a recently developed
anti-obesity medication. It is cannabinoid (CB1)
receptor antagonist that acts centrally on the
brain thus decreasing appetite. It may also act
peripherally by increasing thermogenesis and
therefore increasing energy expenditure



In people with Diabetes mellitus type 2, the drug metformin
(Glucophage) can reduce weight. Metformin limits the amount
of glucose that is produced by the liver as well as increases

muscle consumption of glucose.

2—0
21

i+, Metformin
500mg Tablets gp
Wettormin brarechioride

NH,

H,Cc™ \n/ \”/ e HCI

NH NH

Metformin Hydrochloride



**Prolongs the activity of epinephrine and
norepinephrine in the brain

s*Decreases appetite

**Not recommended for long term use
(dependency)



Laparoscopic Gastric Band




Roux-en-Y Bypass
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Lower-body obesity Upper-body obesity



TYPES OF OBESITY -~
Are you an Apple or a Pear ??

Apple/Android & Pear/Gynoid
 Excess Fat on the i Excess Fat on the things
Abdomen L and buttocks
+ Common in Men * Common in Women
+ Significant comelation 0 ,’ + Nonsignificant comelation
with Metabolic Syndrome, () with Meabolc Syndrome,




18.9. Anatomic landmarks.

© Lippincott Wilams & Wikins



(UA)) rasll hass

Men Women Disease Risk
<355 <32.5 Low
35.5-40.0 32.5-350 Moderate

>40.0 >35.0 High



Disease Risk according to Waist-to-Hip Ratio

Waist-to-Hip Ratio

Men Women Disease Risk
<0.95 =<0.80 Very Low
0.96- 0.99 0.81- 0.84 Low

=1.00 =0.85 High
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Muscle  gkinfold thickness

Skinfold




© 1393 Wadsworth Publishing Company/ ITP.
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Densitometry

* Measurement of body
density by underwater
weighing

« Density= body mass(kg)

Body volume(l)

* %body fat computed
using the formula

% fat = 495/density - 450

« Disadvantage is that
being submerged under
water may be difficult and
produce some anxiety
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Bioelectrical Impedance

a v A
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Electrodes - 4 ¥

Electric current <

Electrodes



Computed Temography (CT)
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25% Total Fat

2000 kcal x .25 /9 =56
2500 kcal x .25 /9 =70
2800 kcal x .25 /9=78
7% Saturated Fat

2000 kcal x .07 /9 =16
2500 kcal x .07 /9 =19
2800 kcal x .07 /9 =22
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- 500 kcal x 7 days = - 3500 kcal =1 pound = ¢ ¢e¢

day week In 1 week



The ABCDE of diet

Adequacy of diet
Balance in diet

Calorie control
Diversity in food choice (phytochemicals)

Exercise on a regular basis






Nutrition Assessment
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Wasting (marasmus)

(kwashiorkor)
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Mid-upper arm circumference (MUAC) ¢, caatic Jaaa
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Nutritional Status

»13.5 cm Not malnourished
11.5-13.5 cm Moderately malnourished
<11.5cm Severely malnourished

Data from World Health Organization and United Nations Children’s Fund.
(2009). WHO child growth standards and the identification of severe acute
malnutrition in infants and children. Accessed August 26, 2013, from http://
www.who.int/nutrition/publications/severemalnutrition/9789241598163

_eng.pdf
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Birth

Baby Growth Chart for Girls:
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Body Mass Index

BMI =  WEIGHT (kg) .
HEIGHT (m?2)
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SIZE WRIST

X3S 14"- .16 F °m
M 17-19 ¢m
L 20-22 cm
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IBW = Ideal body weight:
Males: IBW =50 kg + 2.3 kg for each inch over 5 feet
Females: IBW =45.5 kg + 2.3 kg for each inch over 5 feet

AjBW = adjusted body weight:
AjBW = IBW + 0.4(ABW - IBW)




e Adjusted body weight (sometimes
abbreviated to AjBW) is a measure used for
calculating a person's nutritional needs,
popular among dietitians when they are
tasked with setting up a weight loss program.
It is especially useful when the patient is

overweight or o
less metabolical

oese. As adipose tissue is
y active than lean tissue,

using actual boo

y weight for calculating one's

energy requirements might result in some
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https://www.omnicalculator.com/health/macro
https://www.omnicalculator.com/health/weight-watchers-points
https://www.omnicalculator.com/health/body-fat
https://www.omnicalculator.com/health/bmr
https://www.omnicalculator.com/health/lean-body-mass
https://www.omnicalculator.com/health/bmi
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“Healthy-Baby
isworth:the\Wejght

_ Breasts:
Extra protein 2-3 pounds
& energy
stores for
pregnancy & Baby:
breastfeeding: 6-8 pounds
5-8 pounds
: Placenta:
Extra blood: 2-3 pounds
4 pounds
P, Uterus:
Extra fluids: 2-3 pounds
2-3 pounds
~— Amniotic fluid:

2-3 pounds
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How much weight gain is healthy?

Very Thin or 28 to 40 lbs 1.01b
underweight (12.5 to 18 kg) (0.5 kg)
(BMI < 18.5)
2to41lbs
Healthy Weight 25 to 35 Ibs (0.9 to 1.8 kg) 1.01b
(BMI 18.5 — 24.9) (11.6 to 16 kg) (0.5 kg)
Overweight 15 to 25 lbs 0.61b
(BMI 25-29.9) (7 to 11.5 kg) (0.3 kg)
Obese 11 to 20 lbs 0.51b
(BMI >30) (5 to 9 kg) (0.2 kg)
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HORMONE PRODUCTION BY THE
PLACENTA

Human placental Antagonizes insulin -
lactogen (HPL) spares glucose for use by
fetus

Enhances lipolysis—>
provides alternate fuel
source for mother

Human chorionic Stimulates corpus luteum
gonadotropin (hCG)  to secrete estradiol and
progesterone
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Urmary tract infection (UTI)
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Resplratogﬂm

@ Respiratory ca{cn
increases /

® Shortness of breath {.
W ‘ diaph Fa g
® Pulmonary reserv ’5 A non-pregnant

decreases | \
® Increasec u “

muscl \4@,. SS o
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during preqnancy



ormal Placenta

Amnion
(partial
remove

Umbilical
cord -

Placenta in cross-section
at umbilical cord
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via endometrial veins

- Maste products

(aibon dioxide \ via umbilical
rea \, arteries
o acid \

 Biimbin

(ther substances
 fedblood cell antigens

Endometrial
spiral arteries

Intervillous
space

Placental membrane

Mother’s lungs and kidneys

Harmful substances
Drugs, poisons and
carbon monoxide

Nutrients
Oxygen
Water

Carbohydrates Rubella

Amino acids Cytomegalovirus
Lipids Strontium-90
Minerals and vitamins  Toxoplasma gondii

Alcohol, nicotine

Other substiances
Antibodies, IgG

Nontransferable substances
Bacteria, heparin
Transferrin, IgS, and IgM

( Mahan& Escott-stump, 2004)
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Byer/Shainberg/Galllano Dimensions Of Human Sexuality, 5e. Copyright © 1888, The McGraw-Hill Companies, Inc. All Rights Reserved.

Embryo and
Fetal Growth

Embryo 4 weeks
Blastocyst| 18 days
Oﬂrga\ ! i

24 days

Fertilization age
1 2 B 4 5 @8 7 80" 1WA F12 M3 W 15 18

9 10 1 12 13 14 5 % 17 18

—-

2 c
= Menstrual age in weeks
R H
L - ,§§
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il cpigad)

gy 1N Al Dietary Reference Intakes: Recommmended Dietary Allowances
and Adequate Intakes for Women

14-I8YR OF AGE I9-50 YR OF AGE PREGNANT
Energy (kecal) 2368 2403 - 40 1st trimester
+340 2nd trimester
+452 3rd trimester
Protein (g) 46 46 71
Vitamin A (pg RE) 700 700 770 (=18 yr)
i 750 (=18 yr)
Vitamin D (pg)* Al 5 5 23
Vitamin E (mg «-TE) 8 15 15
Vitamin K (ug) 55 90 90 (=18 yx1)
75 (=18 yx)
Vitamin C (mg) 60 75 85 (=18 yr)
80 (=18 yr)
Thiamin (mg) 1 5133 L 1.4
Riboflavin (mg) 1 1.1 i4
Niacin (mg NE) 14 14 18
Vitamin By (1g) 1.2 1.3 19
Folate (pg)t 400 400 600
Vitamin By, (jrg) 2.4 24 2.6
Biotin (pg)* Al 25 30 30
Pantothenic acid (mg)* Al 53 5 6
Choline (mg)* Al 400 425 450
Calcium (mg)* Al 1300 1000 1000 (>18 yr)
1300 (=18 yr)
Phosphorus (mg) 1250 700 700 (=18 yr)
1250 (=18 yr)
Magnesium (mg) 360 310 350 (>18 yr)
400 (=18 yr)
Fluoride (mg)* Al 3 3 33
Iron (mg) 15 18 2
Zinc (mg) 9 8 11 (>18 yr)
12 (=18 yr)
Todine (g) 150 150 220
Selenium (g) 55 515) 60

(DRIS) &, gl dma yall ¥ glital) 1(Y)Js2a
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Food sources of fiber include whole wheat,
bran, fresh or dried fruits, and vegetables
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Caudal regression syndrome
(abnormal development of lower spine)




‘Big baby syndrome

Gestational Diabetes

~

High blood
glucose levels
in mother

Brings extra glucose
to baby ) Y

ol
g
e 1

18] Causes baby to put
on extra weight
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Folate

What foods is it in?

Whole grains, vegetables and fruit, beans, —
nuts.

Multivitamin needed to get enough —
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The body itself makes
vitamin D when it is
exposed to the sun

Cheese, butter, *z’{ &
margarine, “ o
fortified milk, “g

fish and fortified
cereals are food sources
of vitamin D
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small eyes (dis{atce from A to'B)

An example of Fetal Alcohol Syndrome Facial Features

FETAL ALCOHOL SYNDROME

low nasal bridge epicanthal folds
minor ear short
abnormalities palpebral fissures
flat midface
indistinct and short nose
philtrum
micrognathia thin upper lip
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No thanks
I’'m pregnant

Drinking alcohol
during pregnancy

can cause a permanent
disability called Fetal
Alcohol Spectrum
Disorder (FASD).

Learn more to

protect your baby.

HL R (306) 655-2512

www.preventioninstitute.sk.ca

ninstitute
our goal is healthy children

: £ You
<
Resource 3-050 -__£ L) B




-
HH
i
s

W

Saccharine : 44} J‘\j

Ut Cgan ol gapell gl g A8 I A gal 6y unY

O s

:C'_\\JAS.A]
......... OUS SSI) (L) gy Ll

Soubh




Listeria
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An estimated bacteria
volume of 108 cfu/g is
needed to produce
symptoms in a healthy
adult. (Symptoms appear
with ingestion of 1,000
cfu/g in the case of
liguids, such as milk)

|
P d Dissemination
) R . from intestinal tract

|
v 1

Pregnant woman  Elderly person

Cold symptoms

Hea I‘Xy.

average adult

Invasion of placenta Invasion of brain

Miscarriage Death
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Plant Cleaning and Sanitation
to Control Listeria




Toxoplasmosis

| A fetus may contract toxoplasmosis
o /| through the placental connection
| with its infected mother

The mother may be
infected by:

Improper handling
of cat litter

Handling or ingesting
contaminated meat

@ ADAM, Inc
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‘Rubella

INFECTIONS
Rubella

(German Measles)
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Nutrition During
Lactation
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cow’s milk % human’s milk % Nutrients
87.3 87.6 water
4.8 7.0 lactose
3.7 4 Lipids
3.3 i Proteins
0.72 0.21 Asch
65 77 Energy yields
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Fat tissue

Milk production
cells and milk
storage lobes
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milk duct
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g Milk ducts

LI CEPEE R Anatomy of the breast. During preg-
~_nancy, breasts increase in size

and undergo internal development. By the start

of the third trimester, breasts are capable of

producing milk. Dr. Soubh




Hypothalamus sigr
pitulta gland to

 release oxytocin and
prolacti 1

‘ rolactln sﬂmulates
mllk production &

i
@ Hormonal control of lactation.

When an infant nurses, the infant's
suckling stimulates the nipple, which sends nerve sig-
nals to the hypothalamus. In turn, the hypothalamus
signals the pituitary gland to release hormones that
stimulate milk production and release.
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Anti-cancer Ergotamine Sulfamide
Diclofenac Amphetamine Tenoxicam
Lithium Cinnarizine Meprobamate

Tramadol | Methcﬂexate Glipizide
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Your Milk VS. Formula

FREE | BXPBNSIVB
Made for your baby Artificial mﬂk for
~ babies
= . . £
Changes with your Stays the same as your !
baby's growing needs. baby s needs change.
Babies are not Babies can be allergic
allergic to it. to some formulas.
Promotes optlmal + May not allow best
brain developme!it. ' brain development.
Always clean, warm Must be mixed and
and ready to use. - stored properly to
prevent contamination
and spoilage.
Easy for your baby. ‘May be hard for your
to digest and is | baby to digest and
made of only natural ~~ made from additives
ingredients that can that do not fight
help fight infection. infection. ’

WIC1s a supplementai food
program and does not giveyou all
of the formula your growing baby
will need. You will have to buy

extra formula that could cost you
an extra $2,000 per year

oAd

* American Academy cf Peliasiiy recommends exclusive

breastfeeding for the first six months of baby’s life
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Baby’s nourishment By FAM

Water’s Cup’s Meal’s Weight Age /
quantity | Number/ | Number/ Kg Weeks
ml /meal meal day
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Breast
milk

© 2007 Thomson Higher Education

Protein

Fat

Carbohydrate
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2.8-3.2
2.7-2.8
40-80
7.7-8.3
67
60
270

6.7
0.1
0.160
0.13
20

3.2-3.7
1.5-2.1
40-80
6.8-9.5
67
40
230-240
5.3-5.4
6.7

%

Kcal
Ul
Ul

mcg

mg
mg
mg
mcg

mcg

&*—Uﬁ”
o )
by Sl
sl
Vit D
Vit A
Vit K
Vit C
Vit B1
Vit B2
Vit B12

Folic acid
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32-38 16-20
106-124 66-88 mg K

76-89 44-53 mg Cl

81-96 42-53 mg Ca

67-78 24 85 mg R
1.1 0.8-1.2 mg Fe
14 10 mcg lodine
0.08 0.04 mg Cu
0.8 0.5 mg Zn
7.3 4.2-4.6 mg Mg

15-20 10-17 MOsm/ dI PHIPARNY
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Low birth weight formula

W, bl ol s

F § dA\../.&YaY-Y sz;‘ ‘—’mj‘)-\j\ J‘JSAonJ °
u?v:geg}n( %Y =Y+ ) A siall JuSlud) <ol AEDA 2 pail) Aui Baly ) o
Flbeten %Y N el gill) mes daialy ) e

1T Milk Substi!
BORN HIORS 37 WA

o Voo/ide £00 Jin Al paaliall oo 400 2K 500 5
il JS 8830 ) AaUal) ApeS 3aly ) o

: (kCal/kg/day YV -1 ). C_msj\ dic 43l U_ahﬂa.m)
vorualy ) gl Y-+ = kCal/kg/day YYo-) JS\A.D:@U:M c_al_dk.m)
(“‘-M e s kCal/kg/day

B1,C, K, E, D, B2,B3, B5, B6, B12, B9 :Aull clisdlill jladasaly )y e

et Dr. Soubh



Caill adls Culall
Hypoallergenic formula
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High Phenylalanine Foods:

Fish = iz
vl | 5
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Beans _ Ny
Dairy :
g \—Q’
Nuts &
Diet Soda Legumes

Eggs
@ Wheat 9

High-Protein Foods
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Low Phenylalanine Foods:

i : ‘ Most Fruit
Most Vegetables
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GAS THAT WOULD CLEAR A ROOM

WHAI

AKE

IHE ODOYMP IUMO

=== OF CELIAC DISEASE? ==

HAVE THESE SYMPTOMS? DON'T WAIT. GET TESTED.

BAD BREATH

GUM DISEASE

MOUTH SORES

MOUTH ULCERS

SWOLLEN GUMS

TONGUE SORES

TOOTH ENAMEL EROSION

BREAST TENDERNESS

EARLY MENOPAUSE
FREQUENT MISCARRIAGES
HORMONAL LEVEL SWINGS
HEAVY, PAINFUL PERIODS
INFERTILITY

SWOLLEN BLADDER/CERVIX

ACID REFLUX
BLOATING
CONSTIPATION
DIARRHEA

LOSS OF APPETITE
NAUSEA
STOMACH PAIN

ATAXIA

BACK PAIN

BURNING SENSATION IN THE JOINTS
JOINT PAIN/STIFENESS/SWELLING
LEG CRAMPS

MUSCLE SPASMS

SWELLING IN HANDS AND FEET

ANEMIA (LOW IRON)
LOW CALCIUM

LOW VITAMIN BI2
LOW VITAMIN D

* SYMPTOMS IN RED WERE MENTIONED

Source:

These symptoms were provided by over 130 people currently living
were mentioned more

ses, go to
cific-celiac-symptoms,

with celiac disease. Only symptoms the
than once were listed. T all of the res

http:/glutendude.com/celiac/what-are-your-s

BEHAVIORAL %

ADD

ANXIETY

BRAIN FOG
DEPRESSION
IRRITABILITY
IRRATIONAL ANGER
LONELINESS/ISOLATION
LOSS OF INTEREST IN ACTIVITIES
MEMORY LOSS

MOOD SWINGS

NIGHT TERRORS

PANIC ATTACKS

SHORT TEMPER
SUICIDAL

ACNE
BRITTLE NAILS
BRUISING

2 BURNING SCALP

DANDRUFF

DARK CIRCLES UNDER THE EVES
ECZEMA

FLAKEY SKIN AROUND THE EVES
HIVES

PALE SKIN

SKIN CANCER

SKIN RASHES

MISCELLANEOUS

ASTHMA

BLADDER INFECTIONS
BLURRED VISION
CHILLS & FEVERS
CHRONIC FATIGUE
DANDRUFF
COUGHING
DIZZINESS/ VERTIGO
FAINTING
FLUCTUATING WEIGHT
GERD

HAIR LOSS
HEADACHES
HEARTBURN
HEMORRHOIDS

HIGH BLOOD PRESSURE
HYPOTHYROIDISM
IRREGULAR HEARTBEAT
LOW BLOOD SUGAR
MIGRAINES

NIGHT SWEATS
RACING HEART
SEIZURES

SINUS PRESSURE
SLEEPING ISSUES

HE MOST OFTEN

(€5) GlutenDude

Glutendude.com
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Maple Syrup Urine Disease <&&ll ql jdi (o o
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Dietary amino acids

'

Methionine

Folate / B12-
dependent

Betaine*

Homocysteine - '
Cystathionine p-syhase (cBS) i ol i’
enzyme (pyridoxine-dependent)
Cystathionine
Cysteine

vy Dr. Soubh



Symptoms & Signs
of Homocystinuria

Dislocation of
the eye lens

Glaucoma Osteoporosis

1y Dr. Soubh



MAPLE SYRUP URINE DISEASE

* RARE GENETIC METABOLIC DISORDER

* BODY can’'t BREAK DOWN BRANCHED
AMINO ACIDS

L) BUILDUP of AMINO ACIDS & TOXIC METABOLIC BYPRODUCTS

T ke

VALINE LEUCI NE ISOLEUCINE

R Dr. Soubh
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Maple syrup urine disease (MSUD)

-~ Isoleucine
'I' @ Ia #Valine
l Leucine

Occurring mainly
in the liver...

2-Oxo-lsovalerate

2-Oxo-3-Methylvalerate '
2-Oxo-Isocaproate

Branched-Chain Keto-
Acid Dehydrogenase
Complex

MSUD

Succinyl-CoA '
Acetyl-CoA # ~ Energy

R Dr. Soubh
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Maple Syrup Urine Disease (MSUD)

For Information, Visit: www.epainassist.com

Normal Urine Maple Syrup Disease Urine

L R T R - e T e el
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CAKE OR DEATH

LOOKS LIKE YOU'VE NEARLY FINISHED
ALL THE CHOCOLATE IN YOUR

ADVENT CALENDAR. WHAT DO YOU "
THINK LIES BEHIND THE LAST DOOR?

TYPE 2
DIABETES?
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INSULIN 2 A
----- a4 4
Muscle and other cells use
glucose as an energy source,
or convert it 1o ghycogen
Pancreas
j p-cedls release

insulin into blood

Stimulus

after a meal

Hméounsis
Normal blood glucase levels (<110 mg per d)
- s - = — -

e — F

(q, = Stsmulus

. % F Cells use or store
. ‘ glucose between

- 'b‘w_ . meals

Blood Flucnsc levels rieses:
less glucagon produced . ,

Liver .

= GLUCAGON s

641 Conwerts ghycogen Dr. Lina Soubh a-cells release
glucagon imo blood



IELI R Diagnostic Criteria for Diabetes Mellitus

Fasting plasma  2-h oral glucose Random plasma

Classification glucose, mg/dL  tolerance test, mg/dL"  glucose, mg/dL
Normal <100 <140
Prediabetes

[mpaired

fasting glucose  100-125

[mpaired

glucose tolerance 140-199
Diabetes 126 200 >200*

*75-g glucose dose.

"Abnormal test must be repeated on subsequent day.

*Must occur with hyperglycemic symptoms: polydipsia, polyphagia, polyuria, blurred vision.
Source: Executive summary: standards of medical care in diabetes—2008. Diabetes Care.

2008;31(suppl 1):S5-S54.

T4y Dr. Lina Soubh




Gestational Type 1
Diabetes Diabetes

Type 2 Diabetes
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Insul
producing
cells destroyed

(7E]
7

Insulin secreted
into bloodstream

Insulin-
producing
cells
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non- insulin-dependent diabetes
mellitus
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S P RE
1. Stomach and e s e
" . R E N,
2= N N

small intestine break
down carbohydrates
in food to Glucose

3. Gastric hormones
promote Insulin secretion
in response to Glucose

B the blood stream,
damaging blood vesseils

Dr. Lina Soubh
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SYMPTOMS OF Fi -

DIABETES

Wounds
that wont
heal,

= _Blurry vision.
¢ \:
©5@
: {2 ’é‘}‘ [9}

Yaginal g 3] S’

infections. w\\ )
If you have any of these symptoms, sce ! —_— e 1 S
vour doctor. For more information about by B4 Uity and Comgany .f/;i’[,/ )
diabetes call Eli Lilly and Company at and Boshringer Matehats Corporation £
1-800-545-5979 or Bochringr:r Mannhcim COMINITZ OMARIOENS COPYRIGHT € 19, L1 LELY AND COMPANY

) 2 - AL MOHTS MESEIVEO IVNTED v USA
Corporation at 1-800-858-8072. B E8 100006 1 1500 ROaSOIORR ismrodind COMPCARDRL

ygnos eur i@
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LOW BLOOD SUGAR HIGH BLOOD SUGAR

Hypoglycemia Hyperglycemia
Signs and Symptoms:

MOOD CHANGES

FREQUENT BED WETTING

BLURRED VSION

EXTREME TREDNESS AND PALENESS |

STOMACH PAIN
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Management of DM

The major components of the treatment of
diabetes are:

JAN e Diet and Exercise

e Oral hypoglycaemic
therapy

e Insulin Therapy

qoY Dr. Lina Soubh
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Diabetes
Food Pyramid
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Glycemic Index (Gl)

What is the glycemic index?

A scale that ranks carbohydrates by
how much they raise blood glucose

levels compared to a reference food.
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Glycemic Index (Gl): Ranking

Glycemic Index Chart

Moderate 56 — 69

Hich 70 or more




Glycemic Index (Gl): Protocol

1. 25 or 50 grams carbohydrate of test food.
2. Blood samples taken:
1** hour: every 15 minutes
274 hour: every 30 minutes
3 hour: every 30 minutes *
3. Values plotted; AUC calculated.
4. Test tood response compared to reference food
response.
5. Average GI of 8-10 volunteers = GI of test food.

* DM volunteers only. D@
[ . 0 A ]




Glycemic Index (Gl

). Sample Graphs

GLUCOSE (reference food) SPAGHETTI (rickler)

£
§

b

]

m .

2
0
o
8
2 o

| I | 1
1 hour 2 hours 1 hour 2 hours
GLUCOSE (reference food) WHITE BREAD (gusher)

P

(3

>

L

o

g

0

I 7

= //_/ _

! I ! !
1 hour 2 hours 1 hour 2 hours
Adapted from Good Carbs Bad Carbs Reprinted courtesy of Marlowe & Company.




Definition : Glycemic Index

Plasma glucose Evaluation of the incremental rise of blood glucose
(mmol/l)

a

(area under curve) after ingestion of a food that
contains 50g of carbohydrates, as a percentage of
the same amount of carbohydrate from a reference
food (white bread or glucose) and absorbed by the
same person

0 0.5 1 1.5 2 2.5 Time (h)
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Blood glucose, mg/dl

Z

&

-
—_
(=)

o
(=]

Factors Influencing GI Ranking

Type of starch

Glycemic Index

High GI (glucose)

Low Gl (beans)

50 100 150
Minutes after intake _ \ ;DB




Definition : Glycemic Index

Depends upon the rapidity of digestion and
absorption of the carbohydrate (physical and
chemical properties)

Depends on the ratio of amylose/amylopectin:

ey
’ Q 0 L) High ratio <> low Gl <> slow absorption
I:“b \}\:] H::h'l
l ;
VROt

Coled amylase Eran:hirg am ybopectin




Factors Influencing Gl Ranking

Type of Starch

Amylose Amylopectin

Slower rate of digestion Faster rate of digestion

Lower GI Higher GI
Kidney beans (28) Russet potato (85)
Uncle Ben’s converted LG rice (50) Glutinous rice (98)




Factors Influencing Gl Ranking

Type of starch

Physical entrapment




Factors Influencing Gl Ranking

Physical Entrapment

Bran acts as a physical barrier that

Bran slows down enzymatic activity on the

internal starch layer.

Endosperm

Lower GI All Bran (38)

‘ Germ
) / Pumpernickel bread (50)

Higher GI

Bagel (72)

hies (92).




Factors Influencing Gl Ranking

Type of starch

Physical entrapment

Viscosity of fiber




Factors Influencing Gl Ranking

Viscosity of Fiber

Viscous, soluble fibers transform intestinal
contents into gel-like matter that slows down

enzymatic activity on starch.

Lower GI1 Higher GI
Apple (40) Whole wheat bread (73)
Rolled oats (51) Cheerios (74)

— SSepgIJoWNY P




Factors Influencing Gl Ranking

Type of starch

Physical entrapment

Viscosity of fiber

Fat and protein content




Factors Influencing Gl Ranking

Fat & Protein Content

FFat and protein slow down gastric emptying,

and thus, slows down digestion of starch.

Lower GI Higher GI

Peanut M&M’s (33) Jeﬂy beans (78)
Potato chips (54) Baked potato (85
Special K (69) Corn Flakes (92) aa




Factors Influencing Gl Ranking

Type of starch

Physical entrapment
Viscosity of fiber

Fat and protein content

Acid content

L Yoa TP ' W A =




Factors Influencing Gl Ranking

Acid Content

Acid slows down gastric emptying, and thus,

slows down the digestion of starch.

Lower GI Higher GI

Sourdough wheat bread (54) Wonder white bread (73)

\,ﬁ"-’ :




Factors Influencing Gl Ranking

Type of starch

Physical entrapment

Viscosity of fiber

Fat and protein content

Acid content

Food processing

_— Seyg JIoWNT P




Factors Influencing Gl Ranking

Food Processing

Highly processed foods require less digestive

processing.

Lower GI Higher GI

Old fashioned, rolled oats (51) Quick, 1-minute oats (66))

~ IRADER JOE'S®




Factors Influencing Gl Ranking

Type of starch

Physical entrapment

Viscosity of fiber

Fat and protein content

Acid content
Food processing

Cooking

 SSeygJoWNY P




Factors Influencing Gl Ranking

Cooking

Cooking swells starch molecules and softens

foods, which speeds up the rate of digestion.

Lower GI Higher GI
Al dente spaghetti — boiled Over-cooked spaghetti —
10 to 15 minutes (44) boiled 20 minutes (64)

Ty ol ame—,
BCIrs (e ot o
5C ‘L G Y | >3 : W _-‘,‘;t.'g




Cons of Glycemic Index

Variation of foods
Ripeness of fruit
Preparation

Size of food

Processing

A Dr. Lina Soubh



Banana example

Ripeness of banana

Glycemic Index

Banana, ripe, all yellow

/3

Banana, slightly under ripe,
yellow with green sections

60
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Factors Influencing Gl Ranking

Type of starch —(

Physical entrapment m—f- | J

l
Viscosity of fiber / 'f"

Fat content

Sugar content Protein content

How does all this affect our glycemic levels?

How does all this make us feel after eating

carbohydrate-containing foods? \ D%




Glycemic Index

Low GI (<55), Medium GI (56-69) and High GI (70>)

Bagel, White

(YAR!

DI LINna S0Upbn

l ‘Grains / Starct Vegetables Flgnts \ Dairy
Rice Bran 27 | Asparagus 15 | Grapefruit 25 | Low-FatYogurt | 14
Bran Cereal 42 | Broccoli 15 | Apple 38 | Plain Yogurt 14
Spaghetti 42 | Celery 15 | Peach 42 | Whole Milk 27
Corn, sweet 54 | Cucumber 15 | Orange 44 | Soy Milk 30
Wild Rice 57 | Lettuce 15 | Grape 46 | Fat-Free Milk 32
Sweet Potatoes 61 | Peppers 15 | Banana 54 | Skim Milk 32
White Rice 64 | Spinach 15 | Mango 56 | Chocolate Milk 35
Cous Cous 65 | Tomatoes 15 | Pineapple 66 | FruitYogurt 36
Whole Wheat 71 | Chickpeas 33 | Watermelon 72 | Ice Cream e 61
Bread Cooked Carrots

Muesli 80 !
Baked Potatoes 85

Oatmeal 87

Taco Shells 97 2
White Bread 100 |

Proteins
Peanuts 21
Beans, Dried 40
Lentils 41
Kidney Beans 41
Split Peas 45
Lima Beans 46
Chickpeas 47
Pinto Beans 55

Black-Eyed Beans | 59

”f.e'@
]

o




Glycemic Load (GL): What does it mean?

Glycemic load measures the degree of
olycemic response and insulin demand produced

by a specific amount of a specific food.

Glycemic load retlects both the quality and
the quantity of dietary carbohydrates.

GL = GI/100 x CHO (grams) per serving

Example: GL of an apple = 40/100 x 159 = 6g




Glycemic Loa

TAo

1/2 cup glutinous rice 98/100 x 29¢

1 2/3 cups converted, LG rice 38/100 x 73¢9

d (GL): Calculation

1/2 cup converted, LG rice 38/100x22g = 8¢

I
N
oo

(@)

2 1/4 Thsp glutinous rice 08/100x8g = 8¢

I
N
oo

«
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Glycemic Load (GL): Ranking

Individual food portion: e T .
Low SRR - A
Moderate [YIEFIC)
High D%
Whole day:
Low < 80
Moderate 100
High 280

 SeygUJaWNY P




Gl vs. GL

i

Glycemic Index: Ranks carbohydrates based on their
immediate blood glucose response

G/ = glycemic quality

Glycemic Load: Helps predict blood glucose response to
specific amount of specific carbohydrate food

quality

GL =
I guantity

TAV = B sy ScoMEh %




Benefits of Low GI Diet

Are there any documented benetfits to

lowering the GI of one’s diet?

/ \
[l BG levels / \ [l type 2 DM risk

ﬂ cholesterol levels ﬂ heart disease risk

ﬂ Wei"ght




Caution! A

Do not focus exclusively on achieving a
low glycemic load diet with all low
glycemic index food choices.

Result could be: high fat

low carbohydrate
low fiber

calorically dense

Instead. ..

— SSepgIJoWNY P




A Better Idea @

| . =

Aim for a well-balanced diet that includes low
glycemic index carbohydrates. Use glycemic

load as a guide for controlling portions.

Hint:
Low GI CHOs allow for larger portions, while
requlating the GL

High Gl CHOs require smaller portions to
regulate the GL.
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TYPES OF KETONE BODIES

ACETONE

)

P

H5C CH;

By product of breaking
down acetoacetate and
exhaled via the breath.

-

KetoDietLiving.com

ACETOACETATE
(AcAc)

Produced by breaking
down fatty acids and
converted in BHB or
acetone.

[ | . e, i - . =

BETA-HYDROXYBUTYRATE
ACID (BHB)

O 0O

H5C OH

Formed from Acetoacetate
and although not technically
a ketone due to its chemical
structure, it’s considered to
be one of the three ketones.

. F L %

HETODIETLVING
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Examples

-~ —

Dairy & Substitutes A

12

P Cofttage cheese
Milk

Mozzarella string cheese 4

Soy milk

vyYyVvyy

Yogurt

vV i VAV ¥ VY VY WY V ¥V yveaw

Apple
Apricots, dried
Cherries
Grapefruit

Orange
Peach
Pear
Plum

VVYVVYIESVVYVYY

Prunes

Zr——

Hard-boiled eggs

Nuts: peanuts, almonds, walnuts,
cashews, pecans, pistachios, soy
Peanut butter

Seeds: sunflower, pumpKin

of Strategic Snacks

P Beans

P Tomato juice
P Trail mix that includes nuts or seeds

Raisins + peanuts
Banana + hazelnut spread
Celery + peanut butter
Whole grain crackers + cheese
Whole grain bread + peanut butter
Lean lunch meats or tuna + crackers
Bread + cheese

Cottage cheese + fruit

Grapes + cheese

Yogurt + berries

Yogurt + granola

High fiber cereal + milk

Pita + hummus

Strawberry + hazelnut spread

Milk + cookie

Dr. Lina Soubh
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More facts

* Exists in multiple valence states

— Absorption, tissue distribution and toxic potential

varies with valence state
* Food supply Cris in +3 valence
* Most toxic Cris in +6 valence, strong oxidizer

* +3Cr complexes
GTF (glucose tolerance factor) was thought to be a —
complex containing Cr, niacin and amino acids

706 Dr. Lina Soubh



Chromodulin

Holochromodulin then enhances
insulin receptor function

Insulin

holochromodulin
. Insu
Insulin

Cr Cr

Transferrin Cr —— apochromodulin

Chromiu Influrx c,.//'v

Cr Cr Chromium binds to apochromodulin

converting it to holochromodulin
707 Dr. Lina Soubh




extracellular

insulin

insulin- Cr-
receptor channel

«

apochromoduline
intracellular

\ X ¢

©

insulin

holo- P

chromoduline

@

activated
insulin -

receptor ’
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Avoid DIABETES by Eating Foods HIGH in Chromium

1 Cup of SO | hile you're
= P
Grape Juice =8 meg, __ 7 7 ﬁup of e ohia N
: S Broccoli —11 mcg )
v S A G when you're
- > b’]ﬂ(ﬁ ﬂ ,%35 NURSING
y Oragge 1 Cup'of L@ 5 Tcg daily!
- Ruice =28mcg pMashed A ’“ Dry-EBS '
Y .. Potatoes =3imcg Basu ot m e
h'_‘: ’ J . ‘ a"; c»} *1 6
w prs arllc =3 mC

-

How Much is Enough Chromium?
0-6 Months 7 to 12 Months 110 3 Years 4 to 8 Years 91to 13 Years 1410 18 Years 1910 50 Years  Over 50 Years

0.2 meg 5.5 mey 11 meg 15 mecg 25 meg males 35 meg males 35 mcg males 30 mcg males
21 meg females 24 meg females 25 meg females 20 meg females

. . Lo diil ~ v
Eat these foods as part of a healthy diet low in sugar and processed food products. MM—A@MW‘W\%
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Oral Hypoglycaemic Medications

A C 5

ACTIONS

[Drug Class Drug Name Brand Name Mechanism of Action
Biguanides Metformin Glucophage® Inhibit glucose
production by the liver
Sulfonylureas Glimepiride Amaryle® Increase insulin
(second-generation) | Glipizide Glucotrol® secretion by pancreatic
Glyburide Diabeta®, beta cells
Glynase PresTab®,
Micronase®
Meglitinides Repaglinide Prandin® Increase insulin secretion
Nateglinide Starlix® by pancreatic beta cells
Thiazolidinediones Pioglitazone | Actos® Increase glucose uptake
(TZDs) Rosiglitazene | Avandia® by skeletal muscle
Alpha-glucosidase Acarbose Precose® Inhibit carbehydrate
inhibitors Miglitol Glyset® absorption in the small

\AK

Dr. Lina Soubh
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C. Insulin Therapy

Short-term use:

Acute illness, surgery, stress and emergencies
Pregnancy

Breast-feeding

Insulin may be used as initial therapy in type 2 diabetes
in marked hyperglycaemia

Severe metabolic decompensation (diabetic ketoacidosis, hyperosmolar
nonketotic coma, lactic acidosis, severe hypertriglyceridaemia)

vV v v v VY

Long-term use:

P If targets have not been reached after optimal dose of combination
therapy or BIDS, consider change to multi-dose insulin therapy. When
initiating this,insulin secretagogues should be stopped and insulin
sensitisers e.g. Metformin or TZDs, can be continued.

711 Dr. Lina Soubh



Overview of Insulin and Action
Soluble Human Insulin: Actrapid, Humlin §

Onsat: 30 mins 5 Onsat: ~ 2 hours =
Peak: 2-4 hours ZE Peak; None B
Duration; &8 hours & Duration;  18-24 hours :
3 E \

1246 EMITWIEIRNIN 1 4 B 21071418125 114

Rapid Acting Insulin Analogue: Novorapid Aspart,

Pre-mied Human Soluble/sophane: Mictard 30, Humulin M3 atc

Humalog Lispro, Apidra Onset: Sea ahove

Paak; Sea above
Duration;  See above
Mixtard 30, M3 refers to % of
soluble insulin ie. 30% Soluble T TIT
70% lsophane

Onset: -15 mins
Peak: 1-2 hours

Duration;  3-5 hours

I lin activity

Irisu lin & ki ity

BEEEEEEETEEE

Intermediate Human Isophane Insulin’s: Insulatard, Humulin | Pre-mixed Analogues/tsophane: Movo Mix 30, Humalog M0, Mi25

Onset; - £ Onset; See above =
Peak: 4-8 hours '1?-:, Peak; See above Z
Duration:  14-16 hours = Duration; See above E
f Novo Mix 30, Humalog Mix50/ 3

TTTTThnanenns  Mik25 refers to % of rapid BERRETTAR

712 br. Lina scdging analogue insulin



Self-Care

» Patients should be educated to practice self-care. This
allows the patient to assume responsibility and control of
his / her own diabetes management. Self-care should
include:

° Blood glucose monitoring
o Body weight monitoring |
o Foot-care W AAa
o Personal hygiene |
o Healthy lifestyle/diet or physical activity
o |dentify targets for control

o Stopping smoking

713 Dr. Lina Soubh
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Types of tube feeding. Common nasogastric feeding tube (left). Gastrostomy-jejunal enteral feeding tube (right).
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Figu re 22-2  Peripheral parenteral nutrition feeding into small veins in the arm.
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IBS

There are many different causes of IBS. They
include:

* Food intolerance/ allergy
 Emotional(psychological) problem
 Abnormal intestinal bacteria content
* Nerve problem

* Hormone problem

 Abnormal movement of the intestine

3 h 023
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F ERMENTABLE

O LIGOSACCHARIDES

[FRUCTANS & GOS]

ISACCHARIDES

[LACTOSE]

MONOSACCHARIDES

[EXCESS FRUCTOSE]

A

OLYOLS

[IMANNITOL & SORBITOL]

FUN WITHOUT FODMAPS

h
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High FODMAP Foods Low FODMAP Foods

B2an sprouts, green beans, bok choy, carrot,
oell pepper, fresh herbs, cucumber, lettuce,
tomato, zucchini

Asparagus, onions, garlic, legumes/pulses,
sugar snap peas, beetroot, celery, sweet corn

Apples, pears, mango, I _,
watermelon, ﬂEu_tjrlres veaches, plums

Banana, orange, mandarin, grapes, melons

Cow’s milk, yoghurt, soft cheese, cream, : Lactosa-free milk, lactose-free yoghurts,
custard, ice cream = hard cheese

Gluten-free bread, scurdough spelt bread,
rice bubbles, cats, gluten-free pasta,
rice, quinoa

Rye, wheat-containing breads, wheat-based
cereals with dried fruit, wheat pasta

Source: The Monash University Low FODMAP diet evelynd.com
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Cirrhosis and Hepatic Encephalopathy
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Normal Liver vs. Damaged Liver

Normal liver Liver with viral hepatic damage Cirrhotic liver
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Clinical Manifestations of Cirrhosis

Icteric sclerae ““

Alopecia

Spider angiom
Asterixis —.. \ /

Palmar erythema - ‘ Jaundice
/ '——— Bruising
Gynecomastia

Caput medusae ——
Ascites

Altered hair distribution 7;.‘0\”‘/
Testicular atrophy I

Muscle wasting

Edema —
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 Aromatic amino acids—serum levels increased
—Tyrosine
—Phenylalanine*
—Free tryptophan*

* Branched-chain amino acids—serum levels decreased
—Valine*
—Leucine*

—I|soleucine
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Cholecystitis & Cholelithiasis
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Energy Renal Minerals
(calories) (potassium & phosphate)

Diet in Kidney Disease

F

Micronutrients:
Fluid & salt vitamins &
(sodium) minerals

&

Protein
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MNT in HD: Vitamin D

Vitamin D is activated in the kidney to
calcitriol, or vitamin D3

As D3 levels fall, calcium absorption {, and
phos excretion {,

Vitamin D3 therapy helps prevent renal bone
disease but may cause hypercalcemia

Renal pts should use calcitriol supplements
under the supervision of a physician



Phosphate Binders

(Taken with meals to prevent phos absorption)

Calcium acetate PhosLo

Mg/Ca++ carbonate MagneBind

Sevelamer hydrochloride | Renagel

Aluminum carbonate

Aluminum hydrozide Alucap, Amphogel

Calcium carbonate TUMS, Os-Cal, calci-
Chew, Calci-Mix




Types of Phosphate Binders

Mamea of tha hinder When 1o to take
Catcichew {Catcium Carbonate) | Before hew
S meals
Calcium Acetats) VWith Swaltow
o mieals
""" Bofore Swallow
maals
Bafore Chew
maals
Wit Swallcw
meals
Renveala (Sovalamear CTarb-onates) | With Swalkow
maals (Adso avalalk:le
as a powdery
Fosrenol {Lanthanum Just after | Chew
meals LAlso available
as a powdear)
Orsvaren (Caicivum Acetats & Before Swalbcow
Magnesium carbonate) meals Car: be broken
into halves
Aviminium HMydroxide) | With Swalow

meaals

1
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Fate of Dietary Nucleic Acids

Nucleic acids (DNA & RNA) of diet
* in lumen of GIT

Purines (adenine & guanine)
ABSORBED

in intestinal mucosal cells

\ 4
Uric Acid

* to blood
circuvlation

URINE




Hyperuricemia

: |
Pathogenesis Precipitation of urate
crystals in joints

Phagocytosis by
monocytes
|

Release of IL-1,
TNF, IL-6, IL-8

Neouophn chemotaxis

Phagocyb&s of crystals Release of LTB4,
neutrophils
- by op prostaghnd::a. Cartilage
of crystals &
O & \ - Synoviu #

Lysis of neutrophils

Release of
proteases

Release of
lysosomal enzymes
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e The serum uric acid is elevated (> 7.5 mg/dL)

— However, a single uric acid determination is normal
in up to 25% of cases, so it does not exclude gout,

ESR and white cell count are frequently elevated.
Identification of sodium urate crystals in joint fluid

— The crystals, which may be extracellular or found
within neutrophils, are needle-like and negatively

birefringent when examined by polarized light
microscopy.
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Low and Fair Purine Foods

Below 50 mg purine/100 gms of 50-500 mg purine/100 gms of
edible portion edible portion

Eléi;tand milk products e Pulses 1 cup/day but
Cereals exclude during an acute
Vegetables attack
Ice cream .
tapoica * Vegetables like peas, beans,
Fruits spinach, apple, mushroom,
Sugar and _sweets cauliflower
Fats and oil (1-2 tbsps/day)
Nuts e oatmeal
Gelatin

White bread and white rice * Asparagus, legumes, lentils

* Soy, tripe



High Purine Foods

500-1000 mg purine/100 gms of edible portion

Fish
Sardines
Mackerel
Anchovies
Herring
Scallops
Shrimp
Crabs
Mussels

Meat

Sweet bread
Liver

Kidney
Pancreas
Brain

Heart

Meat extracts
Dried legumes
Yeast






