Introduction to Medical Biochemistry

What Is Keto Diet?
What is Sugar Craving?

Why food and weight do not have strict
correlation?

SMPatel



Introduction to Medical Biochemistry

you know how to operate mobile phone.

If U have GPS, You can travel the world
without studying Geography



Introduction to Medical Biochemistry

you know how to read and study

If U can guestion, You can study
anything

Let us try, and jump to your questions



What is Keto Diet?
Yes, good question. Why?

SURE...THEY CAN
RUN BUT I BET
THEY DON'T HAVE
AN XBOX!
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Obesity is epidemic
We need to something about it




Keto Diet, why controversy?
KETO Food Pyramid

Exclude:

DD D®®

Bread Pas Sugar  Milk Corn eans



Food pyramid we studied

& Sweets

Meat, Poultry, Fish,




Mediterranean Pyramid

A Few Times
Per Month

Mediterranean

Source: Oldways Fredervation & Exchange Trust and The Harvard School,




Mediterranean Sea




DASH diet
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Egypt Pyramid
Keto Pyramid
Mediterennian Pyramid

DASH pyramid
Falana pyramid
Dhikana pyramid

But, basic Q is
What why when where and how ?



What is food?

Why we need it?
What food must have?
Which are good for health?

Which are not?



What is food?




SOP for making RoSogulla?




rOSogulLLa is made up of milk

What is milk?



Milk Under Microscope




Milk - structure of microscopic
roSoGulla

Protein

Phospholipid
Tri-layer



Milk Under Microscope




What iIs food?
Food iIs collection of molecules

So simple.

You NEED teacher
to make i1t sooooo0 difficult




What is food?

Why we need it?
What food must have?
Which are good for health?

Which are not?



What is a system?



Body Is a system

p AN
~ Molecules
_ P |
Human body Is a system
It exchanges
mass and energy

with surrounding i
- Energy
N v




When does the system mass
Increases?



Growth

Molecules Growth
o
Net iIncrease of molecules

Embryo, Growing Child,
Body Building,
recovery from iliness



When does the system mass
decreases?



Degeneration

W
Degeneration ~ Molecules

IS |

Net loss of molecules

Aging
lliness



When does the system energy
Increases?



Photons are used by human body

Quantitatively
‘ Not Important
Energy  for human body

Synthesis of Vitamin D
Retina absorbing light
Plant uses energy to form Glucose



When does the system energy
decreases?



Body makes net energy output
N

 Heat

Heat energy
Kinetic energy




energy output we can not do

Electric fish

Firefly




Why we need it?
We need food molecules to

1)Increase number of body molecules

2)To replace body molecules going out
body
3) To get energy (why we need energy?)




Body molecules



Common to all c-amino
acids of proteins

' I
7 BN

Carbatrcyl
group

c-Carbon is
between the

carboxyl and the
amino groups.

Side chain
is distinctive

for each amino
acid.
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FATTY ACIDS
is)
TRIACYLGLYCEROL
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" Vitamins '

‘ Water-soluble b

Fat-soluble '

. Vitamin A (retinol, f-carotenes)
~ Vitamin D (cholecalciferol)
1 Non-B-Complex ! | B-Complex b : mg;:mﬁﬁrs’ At diiian
Ascorbic acld (vitamin C)
Eneray-releasing D Hematopolelic l Other
 Thiamine (vitamin B,) | Falic acid L Pyridoxine (vitamin By)
- Riboflavin (vitaminB;) L Vitamin B, [ Pyridoxal
= mﬂ'ﬂiﬂ{?ﬂHMIﬂBﬂ _ Pyridoxamine
. Blotin
. Pantothenic acid

S







Percent of -in the Human Body
100%  B0%% T0% 50%
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What is food?

Why we need it?
What food must have?
Which are good for health?

Which are not?



What food we must have?



Do we need Carbohydrate in food?

-




Do we need Protein/AA In food?




Do we need Lipids in food?

—_
-]
- Cholesterol

P




What else we need?




We also need energy
( Why? Not so easy to answer)

—

T
 ATP




What i1s food?

Why we need it?
What food must have?
Which are good for health?

Which are not?



Fight of Pyramids




General Pyramid

-_L> - ATP




General Pyramid

keallgm  Category % 2000 gm/day

kcal/day
4 Proteln 10 200 50
9 Lipid 30 600 67

4 Carbohydrate 60 1200 300



Keto Diet Pyramid

“l. -




Keto Pyramid
(Low Carb, High Fat, Normal Protein)

kcal/gm Categ()ry 00 2000 gm/day
kcal/day
4 Protein 10 200 50
9 Lipid 70 1600 178

4 Carbohydrate 10 200 100



Keto Diet

What are biochemical changes in body
when low-carbohydrate, high lipid diet is
taken?

What are health effects of such diet?

What Is current consensus on the matter?



Low-carbohydrate, high lipid diet

=

Which carbohydrate can not be synthesized
In body?



Low-carbohydrate, high lipid diet

- Urea |
- co2
- wo

T
ATP |

Is Glucose must for cells to get energy?



Low-carbohydrate, high lipid diet

For RBC/Brain etc Glucose I1s must to
get energy.

Can TG be converted in to glucose?

Can Glycerol be converted in to
glucose?

Can Fatty Acid be converted In to
glucose?



Low-carbohydrate, high lipid diet

If someone take little/no
glucose/carbohydrate

will there be deficiency of
glucose

Wil cell suffer from lack of
energy?



OK, BOSS

We can survive without
carbohydrate

Low-carbohydrate, high lipid diet



Low-carbohydrate, high lipid diet

=

Why adequate protein is must for low
carbohydrate diet?




Possible sources of glucose (glycogen?)

Food TG B\Ody'r(f
Food Blood Glucose| = RBC

Glucose 7/0-100 mg/dI Brain

Food Protein Body Protein



Normal Proportion Other
Low total energy (1000 K)

Body TG —» Blood /

Food TG \ FA

Food Blood Glucose | ~ RBC

>

Glucose 55-80 mg/d| Brain

Food Protein /BGGV—PFGJFHH nonKy




Normal Proportion
adequate total energy (2000 K)

Bedy1+G
Food TG All
organs
Food Blood Glucose
Glucose 60-90 mg/dl RBC
\ Brain

Food Protein BodyPretein Step 2



Now look at non ketogenic diet

Normal Carbohydate
Normal Fat

Normal Protein

Diet



Low-carbohydrate (10%)
High Fat (70%)
Adequate protein (10%) All
Low total energy (1000 K) Organs

Body TG — Blood f

Food TG \ FA

Food Blood Glucose . RBC
Glueoese 55-80 mg/dl Brain

Food Protein /BGGW—PFG*HH

KD
Step 1



Low-carbohydrate (10%)
High Fat (70%)
Adequate protein (10%)
adequate total energy (2000 K)

Bedy1+G  Blood

All

—

Food TG FA Organs
Food Blood Glucose . RBC

Glueose 60-90 mg/d| Brain

N
Food Protein BedyProtetn Step 2



Metabolism with high F, low C diet

/ Liver —» KB

Blood AII

Boey TG " Organs
Food Blood Glucose
Glucose 60-90 mg/dl [~ RBC
Food Protein . . KD

Bedy-Protein  Step 2
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The Blood Brain Barrier
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Normal Blood Vessels vs.

Brain Blood Vessels
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BBB: Most molecules require specific

proteins to cross
CSF

t 1 |
T }
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BLOOD
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BRAIN




Fatty Acid transporter are limited In
capillary endothelium of Brain

|

Fatty Acid enter slowly in brain

Brain suffer from ATP deficiency
If dependent on Fatty acid



But Liver comes to help Brain

acetyl CoA

l thiolase

acetoacetyl CoA
HMG - CoA
synthase
hydroxy-f-methylglutaryl CoA
HMG - CoA
lyase

acetoacetate

D-p hydroxybutyrate
dehydrogenase

acetone + CO, D-p hydroxybutyrate



Keton bodies cross via MCT

CSF
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Monocarboxylic acid transporter




Ketone bodies used by brain / most cells

HAD® MADH +H?
i 0 S 0
H,C—C—CHyC_ = » H,C—C—CHsC_

IJI O 1 Acetoacetare U

- [3-Hwdrox yhutyrate

succinyl-Cod

Succinate

H—SCoA
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|
- 3 » H.C—C—CH—~C—5 CoA
Acetyl-CoA Acetnacetyl-Coh




Fatty Acid vs KB

Fatty Acid
Water insoluble

Low capacity
transport

Low speed to Cross
BBB

Ketone Bodies
Water Soluble

High capacity
transport

Repid transport
across BBB via MCT



Metabolism with high F, low C diet

/ Liver —» KB

Blood AII

Boey TG " Organs
Food Blood Glucose
Glucose 60-90 mg/dl [~ RBC
Food Protein . . KD

Bedy-Protein  Step 2



Ketone bodies formation and use
IS
most iImportant difference

between
Usual diet

and
Low Carb-High Fat Diet



Knowledge is nothing but
jumping from
answerable questions
to
new unanswerable questions
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