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‘ CARBOHYDRATE MEeTABOLISM |

e (arbohydrales are the most abundant omanic molecule on this earth.
# Carbohqdra]fs are the major sovrce of energy In our bodlf.
® Al the Dbiochemical processes that are involved In the synthesis,

breakdown and interconversion of Cﬂfbﬂhlfdfﬁ]ﬁ that ensues a
(onstant SUPqu of enerqy to al the h‘w’n3 ells are known ag
(arbohydrate  Metabolism .

(arbohydrate metobalism is  simples than ot or aming acid
metobolism , hene carbehydrotes are used as  instant gource of
energy .

Gluwse is the most |'mporfonf Carbohydrote  which takes pmr
in the carbohydrate  metaholism .

Hﬁor Pa}hlmm; of Ch:bchgdro}e Metabolism

Gilycolysis

Cinie  Aad (yde
&Iumnengenesés
&lqmﬂenesis
&!qmﬂmu!qsis

HMP Shunt

Urenic Aad Metabolism
(wlacose Metabolism
Frudose Metabolism

Amino Suqar € Mucopolysacchmrdt Metabolism 7
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| GILYCOLYSIS |

® Glycolysis is one of the mosf Important pathway of casbohydrate
Metobolism  occurs In all fypes of  living cels.

® Tt fakes plae in the cytoplasm Ccytosol ) of @lls as all the
enzymes involved in glyalysis pathwoy present i aytoplasm.

® Tt can tokes place In both ether Qerobic or anaerobic cndikions .

® Under Aerobic conditions One molecule of Giluwse (onverted into
Under Aer two molecules of Pymvole aJcng with * fhe  production
of energy in the fom of ATP and NADH.

® Under Anaerbic conditions Pyruvate |s further converted into Ladate.

® Glycolysts is also known as EMP C Embden , Mayerhof , Pamos)
Pﬂihwulf.

Palhwm{ OF_Glywlysis ( Sgnificance )

Tt is the only pohway thot takes plae in all the cells of body.

o From giyolysis pathway * enegy s cbloined in the fom of AP
which 1s fother used for vanous mefabolic .

e Tt is the only soue of energy in RBGs  ( Eiythrocytes)

® Duing exteme exercise fuhen musde tisse lacks enough oxygen,
Anaerobic ~ qlycolysis occurs that forms major soure of energy
for muscles .

|t dso helps in the synthesis of Non- Essentid Amino Acids .

® (nlyceroldehyde -3 - PhaSPhﬂ-hE IS Used In {ﬂswoeuides and
phosphelipids szn!hesis.

® Gllywolysis is first step of @mplete oxidakion of glucose .
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‘5*elps of Glyelysis Pothway

@ Glucose s converted Into éiumse— € - phosphale in the presence
of hexokinase that breoks the ATP into ADP € Pi |

Q@ Glucose - 6- Phosphate  isomerised into  Frudose- & Phasphate
by the enzyme Phasphogluca isomerase '

@ Fiudose -6 - Phosphate is further converted into  Fructose- 1,-6
~Diphasphote In the presence of Phosphofiudo kinase *

@ Fructose 1,6- biphosphate 1 fotther  cleaved info  two @mpoundf
ach having 3 Carbon atoms, -

® One (s Glyceraldehyde -3- Phosphate (Gi3P)

® (ther is Dihydroxyacetone - Phosphate € DHAP)

® DHAP is further isomenise to G3P, hene we get 2 Molecules
of 63P ( Glyerldehyde - 3- Phosphate )

® Glyceraldenyde - 3- Phosphafe IS @nverted ko 1-3- Bisphosphoglyeck.
in the presence of G3P Dehqdmﬂenase.

© 1-3 - bisphosphoglycerate is Conveted into 3~ Phasphoglycerate
by the enzyme (Phothoglq(em}e kinase )

@3- Phosphoglycerate s Isomerised fo 2- Phosphaglyerate by the
enzyme Phosphoglummu’rase.

2- Phosphoglycerate s converted into  Phosphoenol  Ryruvate by
the emyme enolase .

® Phosphoenol pyruvate IS ﬂ‘nally @nvetted  Into Pymuoi'e in +he
resence Of  ‘ Ryrovate kinase '

©@ inq Anaerobic  condition Rdmxrake ts further @nverted info
lodote in the presence of ladate Dehyctragenase .
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ENERGETICS OF GiLyeowysis PaThwAy
® Molecwles of ATP Goin (Synthesized)

® Glyceraldehye - 3- Phosphote  — 1,3 Bisphosphoglycemte # 6 (2 NADH)
® 1,3 Bisprosphogyerole —" 3 Phosphoglycerate » 62
. Phcephamo1p3nmal€ Ry ﬂdmuaha ? 2

@ Molecvles of ATP Used Cutilized )
® (mlucose

—

(Glucse 6- Phosphote 7 1
® fudose -6-Phosphote

Frudose - 1,6- Diphasphote 7 1

® No- of ATP Sl’n!:hts"rzed

10
® No- of ATP Used

Net ATP Synthesized — 8
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| Grric Acio Cycie |

° jhe ciic acid cycle s discovered or Qiven by Sir Hons krebs
M 1331 , hene it Is also known as krebs Cycle.

® The another name of cilric acid cyde or kebs cycle is TCA Gydle
(Thcaboxylic Acid Cycle) .

® The Citic Acid (ycle occurs inside  Mitochondna and  generates a
high amount of chemical ~energy .

® The Cinc Acid Cyde fs nothing but the forward procedure of
Aerobic  Gilycolysis Pathway .

® The end product of Aerbic Glyalysis Pa?hwa.y 'ﬂ{ruwh:' IS
Converted Into  Acelyl- @A , which starts the citric acid aydle .

® The cinc acd cyde fs the most important  metabolic pathuoy
for the energy  supply fo the bodv as about 65- 307. OF ATP
s synthesized 1 this cycle.

® The mojor event of atric acid cyde Is oxidolion of Acetyl- @A
Into (04 .

® The atric acid cyde ocus only in Aerobic (onditions .

5|'ﬂniﬁ}:ance Of Citric Acid Cyde
o Tt is the major source of energy for body.
e Tt is the final (ommon oxidakive pathway .
e Duiinq Gitne acid cycle complete oxidation of acetyl - @A ocurs.
o [xess of Cubohydrales Is converted Into fot.
e Tt also helps in the gynthesis of Non- Essentidd Amine Acidz .
® High amount of ATP is gmem.ffd.
o Tt is amphibolic in nature.
® Fat is bumed on the wick of cabohydrates.

VIDEOS : () IMPERFECT PHARMACY




¥0) - 1hN2ING @)@ 31YNIDING )

2vowbaphya() (Haviy )
spmjniBoy - o D) @

( wwnmonay - vy

( 3wvaLnosT |

ETULING)

( 21vavung u

J

VIDEOS : ) IMPERFECT PHARMACY



6+eps of Citic Acd Gcle

STEP-I|: In the first SheP the aelyl- GA reacs with oxaloa@iok
(4 arbon @mpound ) 40 fomm Citrate (6 C- compound ).

STEP-I |: In the secnd sth the citiote unde{gots Isomensalon

to fom Tsocitrote in the presence of Acnitase .

STEP-TM | Tn 4he third step a Cox Group is femoved / released

from Tsocitrote and it s Converled into o - ketoglutrote
in the. presence of Tsocitiale Dehydroenase:

STeP-I |: Tn the fouth Step one more (2 Qrovp is released from

from o~ kefoglutrate € Succingl Co-A is formed in
the presence Of (- ketaglutrate Dehydrogenase .

STEPIZ |+ In the fifth Step Succinyl-GA s Converted into Suainate

In the presence Of succinyl - GoA synthase and olso
molectle 0F GDP is converted into GITP .

STEP-TL|: In the 6t step Succinate 1s converted nte  Fumarate

by oxidalion in the presence of Succinate clehydmgenoge.
and olso a molecle of FADHa2 is formed from FAD

STep-WL[: In the I* step Fumarate IS convetted Intc Malate
in +the presence of enzyme Fumarase .

STep-YIL (2 In the |ast step Malate Is aqain Conuerted into

Oxaloacetate in the presence of Malate Dehydragenase.
and kreb's (yde continues .
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EnNErGETICs OF kres's Cycce

Atthough  @nversion Of Pyruvate into Acetyl (-A ts nat actally
the port OF keeb's qycle but for eneqqy Colevlotion we also Include

this Pﬂ!’t :

Total ATP
* Pyruvate S Acetyl - (oA ? 3 (napW)
e Tsocitrate —— q- keloglutrote ? 3 (NADH)
® Q- ketoaluhote W Succinyl - CoA ? 3 (NADH)
® Succinyl - (oA S Succinate ? 1 C&wP)
® Succinote —_— Fumarote ? 9 (FADH2)
e Malake ¢ e Oxoloacetate ? 3 (NADH)

Net ATP = |5 (Fom1 PyruvATE)

® Sine, here are 2 molecvles of Pyrovate o Acelyl- @-A hence the
total AP formed in krebs qycle = 15X2 = 30
® And if we folk gbout fotal AtP produced by 1 Glucwse molecule,

o Tota! ATP from 1 Gilucose = ATP Produed In @tlyml}}nis’r kreb's cyde

gt 3
38 ATP

1] 11
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HMp SHUNT

® The full fom of HMP Shunt is ' Hexose Monophosphate Shont’
® The another names of HMP Shunt are -

@ Pentose Phosphate Path

@Phosphogwmno}e Pathuway

©)] Warburg - Dickens Palhmay

® It is an oltemative pathway to glycolysis and TCA ycle
for the oxidation of glucose .

® Tt is more complex pothway thon glycolysis.

o Tt tokes place in  cytosal of cell .

® This pothway s mainly (onceined with the synthesis of NADPH
and Pentose Sugar.

e Tt is anobolic in nalure.

Tt contains two phose :

@© Oxidakve Phase ( NADPH Syn’(hesfs)

@ Non- Oxidotive Phase ( fentose Sugar Syn’rhea‘s)

TImportance OF HMP_Shunt
“Ih»:l NADPH pmduced In HMP Shunt Use as .
e Tn the biosynthesis of Fatty acds and steroids.
e Tn the biosynthesis OF Certoin amino acids .
® Tn the presesvance o To preserve fransparency of lenses .
e Tn many detorificalion feaction .

The Penbae suqor anihs[zed In HMP Shunt used ag :

o Tt Is used for synthesis of Moucdeic acids (DMA € RNA)
® Tt s used for synfhesis of many nudechdes fe., ATP,N.
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PHASE

QxDATIVE

Non- OxipATWE PHASE
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N RIBULOSE -
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T N\ G
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AP S,

(ILYCERALDEHYDE -3 PHOSPHATE| <+ | SEDUHEPTULOSE- F PHOSPHATE

l Transaldolase.

FRuctose - 6- PHospHATE [+

ErymROSE -4 -(@) XyLowose -5-@

\ /&

GrLyceRALDENYDE - 3-(®) [+ | FRuctose.-6 -B)
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Steps of HMP_Shunt

® First gluwse- 6- phosphale from * Glycolysis Poihmay’ onverted
into € Phosphogluconatednin the presence o  Gilucose- & Phasphate
dehydrogenase .

® Now 6- Phosphogluconolactone further converted into & Phosphagluconse
In the presence Of Gluconolactone Hydrolase .

® In the third step 6- Phosphogluconate Is converted info Ribulose -5
Phosphote by feleasing one (0 qroup in the presence OF
6- Phosphogluconate  Dehydrogenase.

® Now this Ribulose - S- Phosphate undergoes [somensation € epimeriscdion
€ fom Ribose - § phosphate € Xylulose - § Phosphate  fespectively .

® Tn the ned S{EP RI'bGSE-S-PhcsPho.Qe and Xylose - §- Pbospmfc
foms @and  Gilyceroldehyde 3- Phosphote and. Sedoheptulese - # -(®)
in the presence of Transketolase .

® Now this @3P ond StP Combines and forms Fructose - 6- Phosphate
and  Enythrose - 4 - Phosphate. in the presence Of Transaldolose .

® Enythrose - H - Phosphote @mbines with  Xylolese - 5 Phosphate €
foms  Gilyceroldenyde- 3- Phosphote 2 Fiuctase - €- Phasphate.,

ENERGETICS OF HMP SHUNT

® During HMP Shunt No ATP Is dl'redly Produted or utihzed but
it is present in ’rh; farm of  NADPH
® Now ATP Produced 1S
@ Gluwse- 6- Phosphate  —* 6~ Phosphogluconolacdtene. 3 ATP (NADRH)
@ 6- Phosphogluconate  —*  Ribose- S- Phosphate 9 3 ATP (NADPH)

® Now & ATP |s produced by 1 molecwle of Glocose - §- Phasphate but
Hetre are 6 molewles of Gi-€-P .

TotaL ATP = 6X¢ = 36
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‘ GiLycoqaen MEeTABOLISM I

® Glycogen Is a stored form of Qluese

® Tt mainly stores in liver and muscles.

® Dve to more muscle mass in our body , the quantity of glycogen
In muscles ( 250 Smms) is about 3 times higher than that in
Liver (15 qrms).

® Glycogen metabolism s a proess of ayntesis and  breakdown
of glycogen . :

® Glyogen metabolism takes place in  qptosol Coytoplasm ).

Functions of Glycogen
o Liver glycogen maintaing  blood - glucose level.
® Muscle  glycogen supplies energy during muscle  @ntrachion .
* Tt supplies_energy during staryalion.

Why Gilycwgen is the major source of stored energy

® &lqmgm an be -rapt‘dlq mobilized J

e (un generate energy  Even in the absence of Oxygen.

® Brain needs Continvoug Qlucese  Supply that mosHy mes,
from Qlycogen  breakdown .-

o Fat Is olso a stored fom of energy but its mobilization is
slow and # also needg 02 for energy ~ predudion .
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Tyees OF Guyomen METABOLISM

Glycogen metabolism is basially of two fypes -
® &lqmgenesis
® &iqcoaenulqsis

GILYCOGENESIS

® The synthesis of Gilycogen from Glucose is known 0% Glywgenesis.
® Gllycogenesis fokes plae in Qylosol € fequies ATP € TP,
® Gllycogenesis —  Gilyco t  Gienesis

Steps QF GILYQGENESIS
Gllycogenesis -occurs in 4 -major Steps -
o Synthesis of UDP glumse
e Requirment of G1t|fm8e:n Primer .
a Elongoh'on of chain
& G\lqmﬂen Bfﬂnd’ll'nﬂ
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[ (LYCOGENOLYSIS I

® The conversion or breakdown of stoed glycogen fnto Gilucose
Is known ax  Gilycogenolysrs

® Glycogenolysis mainly fokes place fn liver € mugce .

® Tt doesn't requires ATP or UTP

¢ Glycogenolysis —  Glyogen  t  Lysis

SIGNIFICANCE  OF  GILYCO GENOLYSIS

e (nlycogenolysis maintains blood glucose level during - starvation
or Fusﬁnﬂ.

® Glyoogenalysis. fulfill enerqy requiment of body tuhen necessar.

o Tt Pwufdes energy for muscle Contrackon

® Abnomal accumolation of Qlycogen @n leads fo  Glycogen
s%om%c diseage .
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| GLYCOGEN STORAGE DISEASE

® Gilycogen storaqe disease as the name suqqest Ocwrd due fo
accumulation / storage of large - amount of glycogen .

® These disorders are occurs due to defed n enzymes

® These orfe qenetic disorders.

® Not ah but few of them are very serous dtsardﬁr%

® Glycogen storage diseases are ax follous

® Non Girke's Disaase

@ fompe's Disease

® (n's Disease

@ Andeson's  Disense

® McArdle's  Syndrome.

© Her's Disease

Von GirkE's DiseAse
e Tt is glycgen storage disease type -I  (GSD-T)
* It oaus dve to deliciency of "Gilucose- & - Phosphatase ”
e Due fo this abnomal storage of glycogen ocurz in  kidney
£ lives, that (auses enlarged [ives.

Pomee's DiSEASE
o T is gywgen storage disease fype - I (6&isD- It)
e t oauis dve fo deficeny of Acid Maltare.
Tt (n leads fo heat failure .

VIDEOS : ) IMPERFECT PHARMACY



Cor's DISEASE _
® Tt is Glywogen Stoage Disemse type I ( GiSO-MI)
o Tt oawrs dve to deficiency OF Giycogen Debranching Enzymes’
e Tt leads to obnormalties in the funchions of liver and
musdles .

ANDERsON's DiseAsE
o Tt is glycogen storage disease , type v (GsD-1v)
® It oxurs due to deficiency of ‘ Gilywgen Bronching < Enzymes ’
* Tn this disesse , an abnorma) form of glyegen called
amylopectin s produed and acumulakes in body Hissves, , mainly
In Heot € Liver,

McARDLE 's DISEASE

e Tt is glyogen S}mqtje disease type Vv (Gs0-V)

® Tt ouuws due to deficiency of Muscle Phosphorylase .

e In this lacic acd producion 13 drsreased In mugdes fhat
(wse muscle  pain after heauy exertise

Her's DiSEASE
e Tt s glycogen sﬁordge_ disease. ’n{pe NE (Gisp-wt)
® Tt ocurs dve Yo deficienqy OF Liver Phosphonylase
*Tt (wse disturbance i the funchioning of liver cel
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GILUCONEO GENESIS

® Gﬂumneagenesis — @Gl +y MNeo t (menesis

o The synthesis or formakion of Gluwse from non- carbohydrate
@mpounds 1s  known 02  (lumneagenesis.

® Grluconeogenesis s not @ Commen  process and accurs  only during
pwolonged  fosting , starvalion € fntense exercise .

Tt is an energy  onsuming  process .

® Gilucneogenesis Is almosi the reversible Palhwa.y of Glyclysis
but not the exact reversol of glyalyss.

LocaTion OF (iLUONEOGIENESIS
Giluconeogenesis takes plae in cylosol and  mitachondria of

© Liver
@ kt'dnuf ( Renal Cortex)

MAtoR SuBsTRATES / Non CARBOHYDRATES FOR (LUGNEOGENESIS

] quuuah

¢ |actate

& (lycerol

e (nlucogenic Amino Acida

® Tntermediates of TCA (yde
e Popioriate
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PyRUVATE
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I
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!
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MALI0R EvenTs OF GiLUONEOGENESIS

® Pyrvate fs first (Onverted into Oxcloacelate in the presence
of Pyrvate carboxylase

® Oxolaacetate after that converted fnto  Phosphoendlpyruvate  In
the presence of Phosphoenalpyruvate (PEP) (arboxykinase .

® Fructose 1,6 Bisphate is onverted info Fudose € - Phosphate
In the presence of Fructose 1.6- Biphosphatuse .

® Grlucose 6 - Phosphate s ﬁ'nu!llf converted Into  Glucese In
the presence Of  Gluwse € - Phosphatage

S16NIFICANCE OF  (TLUCONEO GENESIS

e When carbohydrate 1s Mot auailable n sufficient amount from
diet , Giluconeogenests  fufills the requiment of  body for
/glucose £ maintalns  homeostasis .

e During prolong fasting , excessive exercise and stuvation , when
glqmgen stores also qgets exhausted Giluconecqenesis  starts
ond  fuhl enerqy requitment 0F body_

® Some tHssves like brun, RBGs , lens , kidney medullg, festes
needs (oninvous  Supply of enegy that is fulfilled by
(luconeoqenesis

o Tt maitains blood gluose level when required.

® T {s used fo clear metabolic products of other Hssues from

blood such os Lactate, Gilycerol etc.
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HARMONAL REGULATION OF Bioop GiLucose L: ‘

® Regulaion of blood- glucse level 's very important for maintaining
Homeostasis .

® The normal fonge of blood glucose level is approx 10 mgldl -
110 mgr dl

® The Dblood gluwse level above normol Is femed as Hyperglyemia

® The blood glucose level abeve permel 4s below nomal Is
femed as  Hypoglycemia.

® The Dblood- glucose ( Blood - suqar) level Is ‘maintained by
harmones  secreted bl; pancreas..

ReGuLAToRy HARMONES

e Endocsine tissves of pancreas known 04 Tslets of langerhans
contains 3 major types of clls -

@ o (Alpha) cells -  Secetes Glucagon

@ B (Beta) (ells *  Secretes Tnsulin

® 0 (Delta) Cells -  Secretes Somatostahin

e Now Gilucagon and Insulin are two major homones  secreted
by o € B cells of poncreas rfequlates the Blood- Glucose
|evel . ‘
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INSULIN

o T} is seaveled by B cells of poncreat

® T dereases the blood - glucese level,

® Seaelion Of insulin ts clepends upon Dlood - glucase level

- Blood- Gilucase level T —  TInsulin Sextehon 1t

- Blood- Gluwse level ¢ — Tnsulin  Secetion 4

® Along with insulin one mMore homone (s Secfefed by B @ik
@lled  Amylin.

[ GiLucAGoN

o Tt is secreted by o cells of pancfens.

e Tt increases the blood- glucese level .

o Poncreas. feleose _glucagon  when oneentration of glucese In blood
falls too low.

® Gilucagon  onuerted the  Gilycogen info Giluwse that [s Storedf
in liver € ftelease them into the blood Stream

Low Blood High Blod A
Gilvase Grlycase E
¥ foncreas ¥ —

Releases  Grlucagon Qeafa Tnsulin
Liver Releases e Fot cells foke

® fom blood @ from blooy

— ..

NorMAL BLood Gru@se

VIDEOS : @) IMPERFECT PHARMACY



DIABETES r‘_IELerus |

Diabetes Mellitus s dehned a8 a condition (n Which
doesn't produee enough fsulin o dhdn't fespond to Insulin
nomolly  that leads fo incrense in bload- qlucese Cblood -
suqor)  level abnormolly high.

Types 0 Diabetes Melitus
It is of mainly two fypes
© Type- 1 Diabetes
@ Type- 2 Diabetes

Tyee 1 DIABETES

o Eorlier it wog known 08 Insulin Dependent Diabetes.
o Tt Ocxws due to destrudion of B- clls of pancreat due

fo autoimmune  disorders .
o It leads to deficiency of insulin thot leads fo increase in

Blood- Gilucose level .

Type 2 DIABETES
o Faier 1t wos known 0 Mon- insulin dependent diabeles .
o Tt oOcns Wwhen the cells does not respond to insulin

Pmpeniq ;
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SyMPTOMS
® Presence of glucose n Udne
® TIncreased thirst
® Tncrease In ﬁeq,umu( of urinakion
® Exireme Hunger.
® Falique € Headache
® Unknown Weight loss
® Blurred Vision

TREATMENT

There s no any permanent trealment of  chiabetes , once If
oaurs ft can only be ntrolled by vamouz methods -

e Diet (ontrol

e Physial Achivily

® Healthy Lifestyle

® Insulin _Theropy
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I Biorogicar  OxioaTioN I

® In Chemistn, . loss of eleclons s termed oA
Gain of electfons 1S fermed aa

® The phenomenon OF oxidakion - feducion Is olso applied fo
biological aystem , fermed a4  Biological Oxidation.

® In simple words , Blblogfcul oxidalion Involves transfer of
electrons {hmqgh oxtdahon - reducion weacton to pmduce energy
In the fom of ATP.

® Eleciron Tmnspan‘ Chain and  Oxidative Phosphorylation  are
the major events of bhlo(gfml oxidalton.

[Erectron TransPorT Cuain |

Tt is the final step of Aerobic Tespiration

Tt is c0lso  known @& ° Elecon Tranaport  System '

T oaurs In the inner membrane of Mitochondrq

Elecron Trnsport Choin is a Seres Of protein  complexes
that (nvolves tronsfer of electrong fiom  Low Redox Fotential
mmpounds fo High Redox FPotentio] compounds that ylm
Ieadzo o {onnahm;q of ATP. 3 awy

VIDEOS : ) IMPERFECT PHARMACY



CoMpLEXES OF FELECTRON TRANSPORT CHAIN

There are manly 4 Complexes Of Electron Transport  Chain .
® (omplex T

® (omplex I
e (bmplex TIL
L Complex N

Tuner MEMBRANE

Ourer MEMBRANE

(MiocHonoRIA)
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ComprEX - T

e Tt is also known 0% NADH (0-6 Oxdoreductase 0T
NADH  Dehydsogenase

o Tt wnloine FMN ( Flavoprofein) with Fe-s (iron sulfer clusters)

o Tt tmnsfer eledrons from NADH to (0-& Vvio FMN € Fe-S.

® 4 protons are  pumped fom majnx fo intermembrane space
Using energy (eleased by tronsfer of electrons, .

CompLex -T0

® Tt is also known ag Succinate (0-8& Oxdoreduciagse  Of
Succinate Dehqdmgena&e.

o Tt (ontaine. FAD € Fe-S Cluder

® Tt tronsfer elecrons from FADH: to (-G using Fe-S clusters .

® No proton Is pumped in complex -IT os It doesn't produce

Sufficient _energy .

CompLEx -TIL

oThis also known as (0-8Hz Cytochrome C Oxdoreduclase
or cytochrome feductase or Cytochrome ber complex.

ot containg, Qytochrome b , cytochrome G € Fe-S Clusters

o+ takes eletiong from (-6 € tansfer fo (ytochrome ¢
using (ytochrome b, G+ € Fe-S,

® 4 protang 0re pumped fn compler -TIL

VIDEOS : () IMPERFECT PHARMACY




Comprex IL

e Tt is olso known as cytochrome C oxidage or simply
(Qytochrome £ oxidage.

® Tt contains Qytochiome a € cytochrome Qs

® i tokes eledrone from cytochome C € tonsfes to Orygen
molecvle o form  Ha0

® 2 prtonz are pumped In  Complex - 1L

o formalion of W20 : In complex Oa fokes e- € nuerted into Ha0
;‘501 + %¢- 1+ QHY — H20

Redox Potential Of Vanous (Omponents Involed in ETC

e NADH 2 - 032V |
e FMN : -012 V ‘E;S
e (06 : +0-0u4vV 3
o (ytochrome b : + 0-01V Z
e (ytochrome C4 : +0-93V S
e (ytochiome C : t02sv m
e Cytochrome Q . t0-29V g
® (Ytochrome Qs ; to-Ssv -
o (s - t0-82V \

NOTE | . Eledron transfers from Low Redox Potential @mponent
fowarde mgh redox potential Companent .
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OxiDATIVE PHOSPHORYLATION

® Tt is the finol step in which finally energy is Synthesized
in the form of ATP fom NADH & FADH2 Molecules .

o Tt s the process In which ADP Is Phusphnnﬂa!fd to ATP
Using the energy feleased in electron tronspost  chain.

® Oxidative Phosphorylation starts aftes the electon trensport chain
Or we con 20y it is coupled with ETC. for ATP synthesis.

® The omplex X named ATP synthase is the major site for
oxidative Phcspmn,lah'cn.

® The proess Oauiz In Mitochondria .

MeEANSM OF OxIDATIVE _PHOSPHORYLATION

There are Vomoug hypothesis  Qiven fo explain the mechanism
of oxidohve phospherylaion but amonq all of them ., the
Chemiosmotic  Hypothesis s widely acepted given  below

CHEMIOSMOTIC HYPOTHESIS
o This hypothesis Is proposed by fetes Michell in 1953 .

® (then electrons are tansported through ETC then protons CHY)
are also pumped fiom molni fo intermembrane space that

?enerales a proton Qradent .
o (omplex ¥ vses this proton gradient s energy Rource for the

2ynthesis  0F ATP.
o A total of 10 profons Pumpecl into the infermembrane gpace
thot retuma back into ihe malnx Via ATP synthage . becwse

membrone. bewomes {mpermiable for H* £ his lends toAf
phosphorylation of ADP into ATP .
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‘| OxipATIVE  PHOSPHORYLATION

P.:0 RATIO

o The Plo rahor refes to the amount of ATP produced {rom
movement - of %e- fhrough the electron fronsport  chain |

e For NADH : Plo Rakoe = 2.5 AT

® For FADH, : PJO Raioc = 1S Ate

VIDEOS : £} IMPERFECT PHARMACY
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