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METABOLISM IN FED AND FASTING STATE

Well Fed State

- 1

00:00:45

AKA Post Prandial State/Absorptive Phase :

* within a-4 hrs after food,

* Storage metabolism.

* Components of $ood digested § absorbed in smaller components.
* 1 in plasma level of glucose, amino acids, fotty acid, TAGS.

* Hormone of fed state is insulin.

Insulin secretion :

* Begins to rise : At blood gucose > 10 mg/dL/P' 2.9 mmol/L.
* pesessment of level of C~Peptide = level of insulin.

In Pancreaos :

B cells of pancreas :
GLUT-3a  High 1,
low aSinity for
glucose.

G\\u\ﬂ LUT-3

----- Active space -----

1

alu
l&luﬁobﬁimse

Glucose b phosphoece
l\. ATP ATP:eDP = 1 —» Closure of ATP sensitive K" channels

Pgrwo!ce
Depolansddon in membrane

Opening ot voHcage Soeced Co®" channel
Co®* influx

v

Secretes insulin § C peptide

Insulin is synthesized in ribosome and rough endoplasmic reticulum, packaged in golgi apparatus.

Actions of Insulin :

* Fovours Pro’ce‘m translocodion :
- 1 &LuT4: Insulin dependent glucose transporter.
- 1 insulin receptor level.
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2 - General Topics

----- Active space -----

HM : Hexokinose
Gh ¢ Glucokinase

* 1 sene transeription of glucokinase.

. ? gnzyme activity : Dephosphorylates regqulatory enz5m<: Phosphodiesterase.

Pnosphcx’cose.
In Liver :
Liver : glucose consumer in fed stote.

T 8lood glucose

B/ | P — o vmP shunt
l Glaco'lgsis
Pyruvate
l Pyruvote dehydrogenase

Acety CoR eSS Fokty acid + glycerol
l\’ aTe |

= oG .

» TR carried bﬂ VLDL

In fed state :
.. 1 elood glucose
l'an’cers Vi §LUT-3.
Liver

:

undergoes Slgco’lﬂsis

Pyruvate
‘L In presence of O, ] POH/Link reaction

QCBJ(BI CoR
TCA ---» ATP
a.In excess glucose —» &lycogen synthesis : 1 1 glucose —» GoP —» &lycogen.

I excess glucose still remains

11 alucose
4 v ¥
Pancreos HMP po&’hwaﬂ Faﬂg acid SHn{hesis

Biochemistry « v1.0 » Marrow 8.5 - 2026



Metabolism in Fed & Fasting State - 3

In ndipose el - s n o e D el Active space -----
&lucose,
GLUT-4
(insulin dependent)
glucose —» §-b-P
l &lycolysis
Pyruvote
Pyruvote dehtjdrogenasel
noe’cﬂ'. Co-A —» FCL‘HB ocid + e\lgcerol — T rlacg'.gigcero\
l S bt S \
TCA cycle Lipogenesis Stored in adipose tissue
l d/t nhibition 0% hormone
ATP generodion sensitive lipase by insulin
In Skeletal muscle :
&lucose.

gLuT-4 Q e.lﬂco'njsis

(insulin dependent)
alacose —» Glucose b phos.phodce — Pgm\:odce

&lycogen synthesis l l Pyruvate

&lycogen (stored in muscle) dehydrogenase

ncefg'. CoR n&xKeess “" e“‘*ess FA 53n+hesis

l\vn'rp |

TRG

Amino acid in muscles :

* 1 Protein synthesis

* Transaminodion

o GiidsiG desrinakion }Eemo\ml of amino group —» Carbon skeleton —s Anabolic functions.
In &rain:
alucose in brain :

i. Obligodory requirement of glucose.

il. Oxidative pothuoy only for energy production.

Biochemistry * v1.0 « Marrow 8.5 + 2026



4 - General Topics

Glucose —» g-b-P
lﬁerobic gtgcolgsis
Pyruvate
Pljrumra’ce l
dehﬂdrogemse
Aeetyl Con €22, Fa synthesis —» Structural components

TCA cﬂc\e

SLUT-3 :

* Neuwronal glur,ose ’rransF)orter.
* Highest a?—‘l-in‘rtg, Lowest Km.

metabolic Fuels in Fed State :

* Liver
* Brain e * Heart
S \pose tissue
* ReC ®/% low glyeolutic i
* Skeletal muscle S o W@
Fasting State/Post Absorptive State 00:28:13

Utilizing stored glycogen 5 triacylglycerol.

ly Fasting
Fasting 16—48 s
Prolonged fasting /' starvation a-S doys
Prolonaed starvodion >S days
garly fasting :

* Hepatic Slﬂcogeno'nijsis : Source of 5lwcose.
* muscle lacks §-b-Pase —= Cannot release free glucose direc’d\j.
L elijjcogen stores depie’ce in -8 hours.

Biochemistry - v1.0 + Marrow 8.5 » 2026



Metabolism in Fed & Fasting State - 8

h ep T T . e i o e Active space -----
luconenolusis

&lacogen 3973 J » G—b—P —» Glucose.

Fas’tin3= ATP

@
Source : luconeogenesis —» Production ot glucose $rom non-carb substrotes :

Galﬂcerol : From TRG.
Loctote.
Alanine : alumgenic aminoacid from muscle.

e;\uconeogenesis :
Triacylglycerol (stored in adipose tissue)
lHorrmne sensitive lipase §C) &lucagon

egiﬂceroi + FA nce@ CoA —» TCA cl.jcle ~—» ATP

-oxidadtion

Storvakion/ Prolonged $as’dn5 3
* | sluconeogenesis : Non—carb sources are used up.
* Source : ketone bodies

TT&
Y v
&lt_,!cerol Fa
¥ e
B—omiiahon ORA depleted o/t
Acetyj Con (a0 i gluconeogenesis in fasting state.
TCA cycle< i 1Pr€domimnﬂ3= Kketone body synthesis
WLiver)
Further Storvodion :
Structural muscle pro’teins
| cotakolism
Amino ocid
C~skeleton

v

Catobolic role (Causes cochexio)

Biochemistry = v1.0 - Marrow 8.5 « 2026



General Topics

e AGHVS SPACE ~-—— Fasting sto._ge in Organs :

In Liver :
Fotty acid
iﬁ-—oxida:ﬁon
AN garly fosting Acety| co-tgb /tTo:n)(S) tetone b
qug(hogen i
l(l) Q\acogeno\l.jsis TCA (‘.5(‘.18
G- l Ketone body
l ATP for other
alucose < @ gluconeogenesis r } organs
G-b-P
Sluconeogenesis * Alanine, lactate, ! P3r1 o

31 3cero'|

n adipose tissue :
{ nsulin —» 1 HeL octivity,

l (—:‘Iunoneogenesis

aTe Fa alacerol » Glucose
idodi
T lOX‘M for ketone bodtj sﬂn%hesis

A Acetul cof ’tmns.porfed to liver

Biochemistry = v1.0 * Marrow 8.5 » 2026



Metabolism in Fed & Fasting State - 74

In skeletol muscle :

----- Active space -----
oo it
{ Insulin x:
W &lucogenolysis Al
(alucogenic
AMino acid) Glucose

Prorbeolfjsis

Protein ———=—» AMINo acid in fiver

Source of energy in muscle
I F(xHH ocid —» Oxidoion —-» nce{Hi Co-A —» TCA —» ATE
a. rketone bodies $rom liver.

In brain :
During starvadion :
* Available glucose transported via GLUT-3 and converted to ATP.
* Ketone body lysis (provides $or only 30% energy requirements) —» Acetyl CoA
—» TCA cade — ATP

metobolic fuel in ‘Fas’dng :

Brain &lucose alucose/etone bodies (30%)
Rvailoble Sm:se
R&C Glucose
Absence of glucose —» Lusis of RBC

Liver Free fotty acid » glucose | Amino acid, FFA, Never ketone bodies
Adipose tissue
Skeletal muscle FFA > glucose FFA / vetone bodies

Heart

Biochemistry » v1.0 + Marrow 8.5 » 2026



8 - General Topics

----- CONCEPT OF ENZYME REGULATION

Covalent Modification

00:01:00

Sites of phosPhorglaﬁon
l-gdroxﬂl group con’cajning oamino—acids:
- Serine (M/0)

- Threonine

mechonism

— OO,
i Epinephrihe

= TjijSif\e

@ Insulin

B

Phosphotructokinase (in glycolysis) High DP stote
Fructose 1,6 bigphosphotase (1
Sk Low P stote
gluconeogenesis)
&lycogen synthase High DP state
I hosphory| i
&lycogen phosphorylase (in o o cibs
glycooenoluysie)
Pyruvote dehydrogenase (ink _
4 High DP stote
between glycolysis § TCA cycle)

Biochemistry « v1.0 » Marrow 8.5 + 2026




Concept of Enzyme Regulation - 9

Acetyl Con carboxylose CFodrtg acid
synthesis)

Hia'n

DP stote

HM& Coh reductase (Cholesterol
synthesie)

High

DP stote

Hormone sensitive lipase (hljdrolgsls
of stored TAG in adipose tissues)

P stote

Allosteric Regulation

00:16:31

Feed Forwoard reaction

©

T Lsubstrote] —» Forward reaction

FeedbacK inhibition

©

M Product] —» Forward reaction

Phosphotructokinase
(n glyeolysie)

bl

Substrotes in 31500'45515
* 9 AmpP

Products of 3!5c015915=

e aTP

* Low ph (d/ lactic acid)

Acety Con molony CoR

Fructose-G- phosphate  Fructose-1,o- q Frh:do:;:- * Citrate Formed from
bisphosphate e acety CoR)
_ (Product) '
ncetﬂi CoR carboxglase
* malonyl CoR (product)
/\ Citrote (substrote) * Aeyl CoA (Fatty acid

produc%)

ALA synthase

Heme (product)

Biochemistry » v1.0 * Marrow 8.5 » 2026




10 - Enzymology

..... Active space —--- INTRODUCTION TO ENZYMES
gnzymes :
Specialised proteins that can act as biological ca’calﬂs’cs.
exception :
Qibozgme : RNA acts os enzymes.
Ribosome
* 38S rRNA Peptide bond synthesis.
* Peptidyl transferase
Sn RNA Splicing of exons : post—transeriptional
Group I\ introns modification of mRNA.
Ribonuclease P Post—transeriptional modifications of 4RNA.
Enzymes, Co-Enzymes and Co-Factors 00:05:27
Types of gnzymes :
v I’
Simple Complex
Onlg protein component Protein component + Non-protein component
!
v R
Apoenzyme Apoenzyme Co-enzyme Co-factor
Properties of &nzaymes :

enzymes are proteins.
* Nitrogen : 1% b&j weight.
* Heat labile.
* Precipitoted by protein precipitating agents.

Co-gneyme :

* Second substrate or co-substrote.
» mostlﬂ 6-complex vitamings.

Biochemistry + v1.0 + Marrow 8.5 - 2026



Properties o¥ co—enzyme

* Heot stoble.

* Low moleculor weigh-t organic molecule.

Introduction to Enzymes - 11

----- Active space -----

examples :
e ’T\.q{:-p B e T T AP,

S e Oxidadive decarboxylation.
iamine (&) Thiamine pyrophosphate (TP s ey
Oxidative decarboxylation.
_ ) . ] Redox reaction :
Riboflavin @) Pl e B - Complex | of electron transport
ZaN ‘
chain ETC).
- Predominantly FMNL
s _ , 3 . Oxidodive decarboxylotion :
Nicotinamide adenine dinucleotide . .
N L : : Predominantly NAD
Niacin ®) (NRDY, Nicotinamide adenine et g
dinuclectide phosphate (NADPY Anironptaisd
Pantothenic acid &) Co-enzyme A Transfer of acyl group
Pyridoxine &) Pyridoxal phosphate (PLA) ::ﬁzizzif;?om
Folic acid (&) Tetrahydrofolote (THFA) One carbon transter.
methyl & Homocysteine methy| transterase
Cobalomin @& )
ﬂdenosgl 8, me’chl.jl-rru!ongl CoR mutase
Lipoamide
Lipoake - Oxidised form oxidative decarboxylation
- Reduced form
pscorbic acid (© Ascorbote Hydroxyloion reaction
Co-Foctor :

L 'morganic molecules.
. Predomino,n’dﬂ minerals.

Biochemistry » v1.0 » Marrow 8.5 » 2026



12 - Enzymology

v Y
Metalloenzyme Metal activoted enzyme :

* metal § apoenzyme tightly integrated. * metal not tightly integrated with enzyme.
* &g * Presence of metal is required for enzyme action.

- Cu in tyrosinose. -gg' Ca™ required for action of lipase.

P Carbonic anhydrase.
=25 '.n{ o,
Prosthetic Group :

CO—en?.n:\me/ metalloenzyme (Co-Soctor) tightly integrated o enzyme.

Holoenzyme 00:17:29

* Completed form of complex enzyme.
* Apoenzyme + co-enzﬂme/ co-factor.

exomples
Carbonic anhydrase. Transport of CO3.
Carboxypeptidase A58 . Digestion of proteins.
Aleohol dehydrogenase. Retinol ====Retinal (Visior.
fikaline phosphotase. Removal of phosPhaJce in alkaline
S medium .
ALA dehuydrotase. Synthesis of heme.
Adenosine :iemninase. Purine cotabolism.
Free radical scavenaing : Anti-
Cytosolic superoxide dismutase (SOD). oxidanrtr.\a 3
Lactote dehydroogenase. Anaerobic glycolusis.
. H‘mase‘? B
Magnesium et Transter of phosphate.
* mutose.
* enolose.
Heme iron : Complex I\l § IV of €TC _
s (present in cytochrome).
* Nitric oxide synthase. * Synthesis of nitric oxide.
* Peroxidose, cotolose. * Free radical scavengers.

Biochemistry » v1.0 » Marrow 8.5 - 2026




13

Introduction to Enzymes

----- Active space -----

ryptophan dioxygenase =
lron Non-heme iron : Complex | § Il of ETC
(Gound as Fe-S complex)
* tinase, phosphotase
» nrgimse
Mangonese : _ -
* Ribonucleotide reductase
* mitochondriol SOD
Purine cotabolism
* £nd product: Uri id
moiﬂbdenwn Xonthine oxidase pe a8
. De%ciencg ob mlfjbdenum
Hypouricemio.
_ * Pyruvate Kinase
Potossium -
* No'-K" ATPase
melanin san’chesis
Tyrosinase . De%c‘eencg of copper :
Hypopigmentodion.
Copper Complex IV ETC gnergy production
Cohagen sgn’chesis
Lysy| oxidase . De%ciencg of copper: eleeding
manifestotions.
Nickel ureose Not seen in humons
* Lecithi
- ecrninoase B
* Lipase
Glutothione peroxidase Free radical scavenger (Anti-oxidant)
Thioredoxin reductose -
Selenium
Deiodinase Thyroid hormone synthesis
Selenoprotein P =

Biochemistry * v1.0 « Marrow 8.5 + 2026



" - Enzymology

(I’
i d'tS'ﬂ: :
Closs

CLASSIFICATION OF ENZYMES

Trivial name of enzyme :
* Named after reaction mechaniem (M/e) /substrote.

* Con be common for a enzymes.

uBNMd Classification of gnzyme

(international Union of Biochemistry and Molecular Biclogy
enzyme commission/class/code numiber : 4 digits.

g9 ¢ 1111 (Aleohol dehydrogenase).

Ei) 5'] €|)
a™ digjt : 3 digjt : 4™ digt :
Subclass Subsubclass Unique number for every enzyme

Classes of enzymes !
T Classes —» mnemonic ¢ Operodcion Theotre Hos Low ln’rensva LiahT

* Oxidoreductose. ® |comerose.
* Troansterose. * Ligase.
* Hydrolase. * Translocose (added on August 3018).
* Lyase.
Class I: Oxidoreductases 00:08:07

Enzﬂme thot co@ralﬂze oxidotion—-reduction reactions.

Subclass | : Dehydrogenases (OH)

* Catolyze transfer of hydrogen elements (', 1, H) § electrons to an acceptor
in o coupled oxidodion—reduction reaction.

Acceptors (Co-enzymes) :
Flavoproteins
* FAD — FﬂDHa
® (',odtalazing enzymes
~ Acyl Con DH (in B-oxidotion.
- Succinate DH (in Tricarboxyjic acid cycle).
- &lycerol-3—P dDH (Mitochondriol.
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