
  

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 question, You can study 
anything

Let us try, and jump to your questions



  

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



  

Obesity is epidemic
We need to something about it



  

Keto Diet, why controversy?



  

Food pyramid we studied



  

Mediterranean Pyramid



  

Mediterranean Sea



  

DASH diet



  

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?



rOSoguLLa is made up of milk

What is milk?



Milk Under Microscope



Milk – structure of microscopic 
roSoGulla



Milk Under Microscope



  

What is food?

Food is collection of molecules

So simple.

You NEED teacher 
to make it sooooo difficult



  

What is food?

Why we need it?

What food must have?

Which are good for health?

Which are not?



What is a system?





When does the system mass 
increases?





When does the system mass 
decreases?





When does the system energy 
increases?





When does the system energy 
decreases?







  

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 
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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?

Fructose Glycogen

Galactose

Lactose

Glycerol

Amino acid

TGFatty Acid



  

Do we need Protein/AA in food?

Alanine, Glycine, Asp, Glu

Fatty Acid

Phe, Lys, Ilu, Leu, Val



  

Do we need Lipids in food?
TG, Phospholipid 

Stearic Acid
Palmitic Acid

Cholesterol
Glycerol

Acetyl-Co-A

Linoleic Acid
Linolenic Acid



  

What else we need? 

A, T, G, C Vitamins

Water

Minerals

Find one mistake in this slide



  

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

AA

FA

Urea

CO2

ATP

H2O



  

What is food?

Why we need it?

What food must have?

Which are good for health?

Which are not?



  

Fight of Pyramids

AA

FA ATP



  

General Pyramid

Protein  10%

Lipid 30%
ATP

Carbohydrate
 60%



  

General Pyramid

kcal/gm Category % 2000 
kcal/day

gm/day

4 Protein 10 200 50

9 Lipid 30 600 67

4 Carbohydrate 60 1200 300



  

Carbohydrate
 10%

Keto Diet Pyramid

Protein  10%

Lipid 70%
ATP



  

Keto Pyramid
(Low Carb, High Fat, Normal Protein)
kcal/gm Category % 2000 

kcal/day
gm/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

Is Glucose must for cells to get energy?



  

Low-carbohydrate, high lipid diet

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

Can TG be converted in to glucose?

Can Fatty Acid be converted in to 
glucose?

Can Glycerol be converted in to 
glucose?



  

Low-carbohydrate, high lipid diet

If someone take little/no 
glucose/carbohydrate

will there be deficiency of 
glucose

Will 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?)

Blood Glucose 
70-100 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

Body TG

RBC
Brain



  

Normal Proportion
Low total energy (1000 K)

Blood Glucose 
55-80 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC
Brain

nonKD
Step 1  

Body TG Blood
FA

Other



  

Normal Proportion
adequate total energy (2000 K)

Blood Glucose 
60-90 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC
Brain

nonKD
Step 2 

Body TG
All 
organs



  

Now look at non ketogenic diet

Normal Carbohydate
Normal Fat
Normal Protein
Diet



  

Low-carbohydrate (10%)
High Fat (70%)

Adequate protein (10%)
Low total energy (1000 K)

Blood Glucose 
55-80 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC
Brain

KD
Step 1  

Body TG Blood
FA

All 
Organs



  

Low-carbohydrate (10%)
High Fat (70%)

Adequate protein (10%)
adequate total energy (2000 K)

Blood Glucose 
60-90 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC
Brain

KD
Step 2 

Body TG Blood
FA

All 
Organs



  

Metabolism with high F, low C diet

Blood Glucose 
60-90 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC

KD
Step 2 

Body TG
Blood
FA

All 
Organs

Liver KB

Brain



  

Blood
Brain
Barrier



  

Blood
Brain
Barrier



  



  

Blood
Brain
Barrier



  

BBB: Most molecules require specific 
proteins to cross

MCT

MCT



  

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



  

Keton bodies cross via MCT

MCT

MCT

Monocarboxylic acid transporter



  

Ketone bodies used by brain / most cells



  

Fatty Acid vs KB

Fatty Acid Ketone Bodies

Water insoluble Water Soluble

Low capacity 
transport

High capacity 
transport

Low speed to cross 
BBB

Repid transport 
across BBB via MCT



  

Metabolism with high F, low C diet

Blood Glucose 
60-90 mg/dl

Food 
Glucose

Food Protein

Food TG

Body Protein

RBC

KD
Step 2 

Body TG
Blood
FA

All 
Organs

Liver KB

Brain



  

Ketone bodies formation and use 
is 

most important 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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