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“UNIT-XX ... i
10/15 Marks Question |

Q.\. Explain oxidotion of saturated fatty
acid (Palmitic acid)

@ | ANSWER] : | Entroduction |:

Oxidation of fatty acids is the major pathway for the
breakdown of fats to produce energy.

Tt occurs mainly in the mitochondria of liver, héart
and skeletal muscle.

Among the saturnted fatty acids , palmitic add is The
most common, having 16 carbon ajoms.

Tt undergoes complefe oxidation through a cyclic
process kKhown as PB-oxidation.

. [(oxidationy 'of ‘Saturared fatty acid;

1\
I. R- CH2 - CH2-CH2-C—0"
‘Fatty ocid’
ATP CoASH
Mg2* Thiokinose
AMP + PPi
o
il
R- CH2- CHg—- CH2-C— ScoA
‘Agyl CoA: CYTOSOL
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|

Ir. Carnitine transport system
MITOCHONDRIA
I . B« cﬁ
8 ¥ R- CH2— CH2-CH2- C mScoA
FAD
Acyl CoA
0 ATP ® Y

dehydrogenase
PADHQ‘/J hy d

v
o

I
R- CH2- CH =CH - C— §CoA
1A% trangsenoyl CoA

H20 TN En@U,I CoA
(2) | hydrajase

oH
R- CH2 ~CH-CH2~ C-gcof
{B-Hydroxyacy | Col

3 ATP NAD? B- Hydroxyacgyl CoA

(3)
ETC)--- NAD H 4 H* dehydrogenase

\

0
i
R-CH2- C - SA

/B=Ketoacyl CoR’

KRERB's
CoASH “Thiolase \cycle 20032
(4)
0 0
i I
—_R-CHg2=C- SA + CH gz C— SCoA
fAcyl CoA (=2¢) Acetyl CoR
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Steps in the (oxidation of Palmitic Acid

1. Activation of Paimitic Add :

site: cytosol Couter mitochondzial membrane) .

Before oxidarien, free padmitic add is activatred
o paimitoyl- Coh -

Energy cost: 2 high-energy phosphatre bonds
(equivalent to 2 ATP).

2. Transport into Mitochondwio [ Carnftine Shuttie]

Long chain fatty acyl- CoA cannot directly enter the

mitochondsia S0 Q@ carnitine shuttle systermn is used .
Steps of Carnitfine Shuttle :

1y Pamitoyl- CoA + Carnitine —> Paimitoyl= carniting”

(Enhzyme : [Carnitine’ acyltransferase T - ouwter membrane)

2y+ Padmitoyl- carnitine enters mitochondwial mateix vio
translocase

3y In the motnx,

Palmitoyl - carnitine —» Palmitoyl- CoA’ + carnitine
(Enzyme : [carnitine acyltransferasesir)
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- oxidation ieyele CinMitochondial: Marix

. B- oxidative ig q cyclic degradation of fatty acids,

where 1wo -Carbon Wnits are removed atr a time
Qs qcetg\-coﬁ-

Each cycle includeg 4 Steps:

Step No | Reaction Enzyme Product

1. Oxidation | Acyl-con dehydrogena| FADH2

-5€

2. |Hydration | Enoyl- cop hydratase =

3. |Oxidation | B- hydroxyacyl-coA | NADH

dehydrogenase

4. ‘Thiolysis | B- Kertothiolase

Acei'gl-

CoA

Palmitoyl - CoR (c16) undergoes cycles of B-oxidation
Ffinal products :
- 8/ Acetyl-Cop’

* 3 NADH
* 3 FADHY
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4. WFate 6P sPcetyl=CoRy

The 81 molecules of Acetyl-CoA enters The Citmc Acid
cycle (TCA/Krebs cycle) ™ produce ATP, COz and
water.

TIn liver, acetyl cof may also be used to form

ketone bodies duwing fastingl starvation .

ATP Yield from Complefe Oxidadion of Palmitic Acid

Step Molecules formed | ATP Yield

From 7 NADH it X 25

= 11.5 ATP
From 3 FRDH2 2 Ix1.5

= 10.5 ATP
From 8 Acetyl 8 8 x 10 = 80 ATP
CoA (Cvia TCA
cycle)
Minus
Activarion Cost - 2 ATP

106 ATP
NET ATP Yield

Modern calalation uses P:0 roHo of 2.5 NADH and 1.5tor FADH:?
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Significance of B-Oxidakion of Palmitic Add,

Major energy source during fasting, prolonged
exercise or low carbohydrafe intake.

More energy effident than glucose oxidation
CGlucose = 30-32 ATP Vs Palmitate= 106 ATP)
Important for maintaining blood glucose Cvia

oluconeogenesis) by sparing glucose usage in
muscles.

In liver, excess acetyl- CoA is used for ketogenesis,
Supplying energy to brain duwng starvation .

Conclusion

Oxidative of saturated fatty add Uke palmitic

acid is an essentiaddl retabelic process for
energy production.

" It involves activatien, 4ransport and mitochondzial
B -oxidadien , resuiting 'n high ATP yield.

It plays a crudial tole in energy homeostasis,

especially when carbohydrates are \imited .
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[Q'?-- Explain De-novo synthesis of fatty acids

=° : De Novo gSynthesis of fatty Acids

" De movo Synthests means the new formatien of fatty adds

from  mon-lipid precursors  mainly acetyl-Coh .

* This process occurs mainly in the cytosol of liver, adipose
Tissue, lactafing mammary glands and kidneys -
The major end product of this pathway is palmitic
acid (¢16) a saturared fatty add .

Site , Rgggremen’rse and Oyverviewy

Facror . Description

Site Cytosol of liver, adipose tissue,
lactoting mammary g|ands & widney.

Starting Molecwle | Acetyl- CoA

[[Exa poduct | paiminic agd_ceuw
. Fatty acdd synthase complex

-] Energy Requirement | ATP

Carbon domor Malonyl- CoA
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Phases of Fatty Acich ngnes@ :

Phase 1 : Formation of MaJO_nH“C°Pi

Acetyl-CoA is converted inTo malonyl-CoA by
Acetyl-coA carboxylase (ACC).

TThis is the rate-limiting step and requres bictin
Cvitamin 8+) and ATP.

Acetyl- CoA |
Acetyl-CoA + CO2 + ATP carboxylase 5 Mqjonyl-CoRt ADP + Pi
biohin

Reguiatieni:

Activated by : Cirate, insulun

. Tnhibifed by : Long chain fatty acyl-con, glucagon .

Phase 2 : Fatty Acid Chain Elongoion

Fatty add synthase (FAS) is a large muwlfunchional
enzyme  with + enzymadic achivities in a single
polypeptide chain-

Cach round adds 2 carbons From malonyl -CoA -

mhc aad

(Cis)

One acetyl-CoRA + Seven malonyl - oA —> Pal
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Synthesis  of  fatty adds.
0

I
CH3-C- SCoA
‘Acetyl-Con’
- SCoA \
/i SH o
S ACP
— CoASH transacylase

SH%
S—-C—-CH3

Acety=s=pce | Transfer of
- acety! To cysteine

o 0
1] 0
-S—C-—CHj ~00C — CHo- C—-SCoA
SH ‘Malonyl CoR

Tran Qe
CoAsH REEy

-s-C-CH
6 3
S=€~CH2—=Coo0o"
“Acylmalonylenzyme

B - Ketoaeyl- ACP
Co2 synthase

SH ﬁ PI
S-C—CH2-C-CH3

rB=ketoocyl-ACP
RO B- hemaayl - AcP
NADP*+ NESEe

"SH OH
S \
S8-C-CH2-CH-CHS3

“B=Hydrryagy I=ACP)

=0

e
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 B=Hydroxyacyl-Acp’
B- H Bd roxyaayl - ACP
H20 dehyd ratase

SH o
S-&_CH=CH-CH3

Trang A2- Enoyl ACP!

NADPH +H*
Enoy! ACP
NADE' Teductase

SH?\
S-C—CH2=CH2-0

‘AcyliACP: (buty +l%§!?)!
Transfer of carbon
chain from ACP 1o CyS

S — CH2-CH2-CH3

S H
i%ﬁﬁgl:;sﬂenzgme i

Reactions 2-6

repeated Six
more times.
SH
i
—S—&-—- CCHZ)-“;— CH2-CH3
H20 Palmitoy)

thioesteras e

sH
+ CH2-CH2-(CH2)43- C00-
SH -

'PALMITATEY
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Steps in' One Cycle of Chain Elongafion|:

—

i. Priming :

Acetyl- CoA ond malonyl-CoA are attached to AcP
Cacyl carrier protein).

2. Conhdensation :

Acetyl group (2¢) and malonyl group (3c) combine,
releasing Coz2, forming o 4c unit-

3. Reduction :
NADPH

reduces the p-kero group to B-hydroxy.
4. Dehydration :

Warer is removed to form a double bond .

B. Second Reduction :
h—-_————=

NADPH reduces the double bond 1o form o Scdurated
awyl growp-

6. Chaim Transfor :

‘The growing chain is transferred back 1o enzyme for
next caycle.

© This cycle repeats 4 times, each time adding 2 carbons
reswting in a 16-carbon palmitate chain. ,
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Overall ' Reaction’

For Palmitic Acic

? Acetyl-CoA + FATP + 14 NADPH + 14H*

L

Palmitic acd + 8 CoA + FADP + FPi + 14 NADP*+ &H20

Source of NADPH| :

HMP shunt (Pentose phosphate patrhuway)
. ™Malic enzyme CConverts malateto pyruvate+ NADPHY .

Transport of Acetyl- CoP from mMitochondria to cytoso!

Acetyl-CoA is produced in mitochondria but fatty
acid synthesis occurs in cytosol .

Acetyl- CoR is converted o citrare , transported +to

cytosol and
Ccitrate lyase-

Regulation of Fatty Add synthesis):

reconverted o ACP—W" CoA b‘j ATP -

Regulafor Effect
Theulin Stimulates Cactivares
Acetyl-CoA Ccu-boxgldse)
. | GWWcagon, Inhibit synthesis
Epinephzine
Ciraxe Activares AcC
Long-chain fodty | coognack inhibiion .
awjl- coA .
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+ Significance of 'De Novo' Fatty Acid synthesis :

Provides fatty acids for :

o Energy storage (triglycerides)

. Membrane phosphelipids

- Lipids signaling molecules

Active in fed stafe when excess carbohydrates are
converted to fais.

. Helps in lipogenesis especially in liver and adipose

tissue -

Conclusion

De Novo fatty acdd synthesis is a cytosolic
anabolic process by which acetyl-coA is converted
1o palmitate using ATP and NADPH, Teguladed by
hormoncd and nuditional stodus.

Tt plays a vital role in energy storage and lipid
metabolismn and is Hghtly regulared to maintain

energy balance in the bedy.
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513 Marks Question

Q1. Give a detailed note on Urea
Cycle ond its disorders.

=D [ANSWER]: [urEANCYCLES

. The urea cycle C(also known as the Krebs- Hensel ert

is the primary mechanism for the
a toxic byproduct of

cycle)
detoxificadion of ammonia,
amino acid mMetabolism.

Tt occurs in the liver and converts ammonia to urea,

which is excreted via urine-

- | INet! [Reaction |:

NHa + COo + Asparoie + 3 ATP — Urea + fumaraie

+ 2ADP + AMP + 2Pi + PPi

The rmnain precursors of the cycle are:

. Ammonia  (NH3) : from deaminaiion of amino auds

. carbon dioxide ccoz) : from cellul
partate : provides the second Niftogen adomin

ar respirafion .

- RAs

urea .
These subsitates are ossential for the formation of urka,

the mmain nitrogenous waste product in humans .
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CO2 + NHZ

2ATP

NAG
2R/DP + P

Carbamot !
phosphade synthase 1

0
P

\
|
O-

—

HQN"'\é -0-P=-0"
‘Carbamoyl’
phosphate

NHE Ornithine sz
‘ —
?H,_ Transcarbarmoylase €=0
CHz2 ’ Hl;l
(:3“‘2 MITOCHONDRION ?Hz
H-(l:— NHY (‘ZH?.
C
. CYTOSOL' H. H_z 3
‘ornithine s SoL ¢ —NH
AT
: URER CYCLE Argino
Arginase succinate synthase] ~oo-
|
AMP +PPi CHz
H-C-NH3
p |
NH2 -
x Aspartate /
H20 (I:_ NH2
i
0 f.Hz ;
: e Argino- CH2
it Ofy 1
bl ChH2 Succinase H“(IT-NHB
Urea H— C—NH '
- goo- : Coo-
u Coo- — _ :
‘Arginine / b ArginoSuccinate
I
?—H
Ccoo-
‘Fumarate
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Steps of Urea cycle

Step | Reaction Enzyme Location
1. | NH3+Co3 + 2ATP | Carbamoy! Mitochondrion
) phosphate
Carbamoyl phosphate synthefdse I
2. | Carbamoyl phosphate| Ornithine Mitochondzia
* Ornithine — franscarbamo-
Citrulline -ylase
3. | Citrulline « Aspartate | Arginino- Cytosol
* ATP o Arginino - succinate
-sSuccinafte syninetase
4. F\Pg'minofuc.dnqje Argininosuccinate cytosol
Arginine + fumarate ypse
S Arginine — Urea Arginase c l
+ Ornithine ytosol.
Net Reaction]:
NH3 + Co2 + Aspartate + gATP
Urea. + Fumarate + 2ADP + A™MP 4+ 2pi + Pp|
www.depthofbiology.com
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* | "Energetics} :

* 3ATP used (equivalent to 4 high-energy phosphate
bonds)

Very energy-consuming, buf essential for life-

Urea Cycle Disorders

Disorder

Enzyme Deficiency

Features

cPs- 1 defidency

Carbamoyl
phosphare
synthetase I

ngemmmonem'lo-
Npe I

OTC Deficiency

Ornithine
TranscarbamoylasSe

Hypera mronemia
o (x-\inked)

Citrullinemia

Argin inosuccinate
sy nthetrase

Citrulline in blood
and urine.

Argininosuccinic
aciduria

Argininosuccinate
lyase

Haoir apnormalities,

hepatomegaly

ngerqrgininemia

Arginase

Progressive spasticity
and developmental
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+ [Clinical Features of UCDS|:

. Lethargy
- Vomiting

* Hyperammonem a

- Seizures
- coma. Cin severe cases)

Trearment]| :

. Low- protein diet, sodium benzoate, phenylbutyraie,
arginine supplementation -

Q2 Explain carabolism of Phenylalanine
and Tyrosine

=b ‘ Phenylalanine and tyrosine are

aromaiic amino acds.

Phenylalanine is essential , while

Tyrosine is non-essential , synthesized ‘trom
Phenylalanine-

Both are glucogenic and kefogenic and they are
catabolized through a common parhway fo-form
fumarate Cglucegenic) and acefpacetade  Ckerogenic) .
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“ Phenylalanine

Phenglodanine
hydroxylase

oH -@-cm- CH- coo-

|
NHg

“Tyrosine

oL~ Ketoglutaurage 'T'grosine

D transaminase
Glutaumod e
v

6]

p-Hydroxyphenyl pyruvate

Ascorbate p-Hydroxypheny! pyruvate
D dioxygenase ccu*t)
Dehydroascorbate +

H20 + CO2

v
OH

CHz2-C00~

& ‘Homogen tisafe

|
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20.

O2

//O

/ co-

c=0

\ -
; CH2-CO00

S
"~ 4- Maleylaceroacerate

H- G— Coo
H~C —C—CHz- ¢~ CH2-000"

I Il
OC o]
“4-Maleylacetoacetate [rewsitten]’

Maleylacetoacetade
isomerase

“00C-C-H
1] _
H-C- CTCHz- C— CH2- CO00

4% Fumo.rglaceroaceraie
H20—| Fumarylacetoacetate hydrolase.

O i !
-00C—C-—H HaC- ﬁ-CHz—COC)‘
\)
H-C- COo"~ O
‘Fumarade ¢ Acetoacetare

i
TCA die J‘\-) Glucose Fgr
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Stepwise Catabolism]:

: [

Phenylalanine —y Tyrosine

Enzgme : P"h'.englajan ine hyd robylase

* Cofactor : Tetrahydrobiopterin  (BHg)

2.

Hydroxyladion of phenylalanine of para-position.

Tyrosine ——>  p- Hydroxyphenylpyruvate

. Turosine transaminNqgse Calso called amino-
Enzyme: Y Aransferase)

Requires PLP (pyridoxal phosphate)

¢- kelpglutarate Qcts Qs amino group acceptor
— forms gluramade.

p- Hydroxyphenyl pyruvade —% Homogentisate

Enzyme: p-Hydroxyphenylpyruvade dioxygenase

Oxidative decarboxylation and hydroxylaiion
occur -

Homogentisate —— Maleylacetoacercde

Enzyme: ‘Homogentisate oxidase

Aromaltic ring is cleaved.
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S Maleylacetoacetare —+ Fumarylacetoacetate

* Enzyme: mMaleylacetoacetate isomerase
TIsomenzation reachHon.

6. Fumarglaceinacem;re—b Fumarate + Acetoacetrcde
* Enzyme : Pumarylacetoacetores hydrolase
Final step of cleavage into :
. Fumarate —» enters TcA aycle = Glucosé-

*  Acetoacetare — Kefone bedy -

Physiological importance |

Maintains energy balance duwing fasting .
Provides intfermediares for TCA cycle and

Ketogenesis -
forms neurotransmitier precursors :

Dopamine, norepinephmne , epinephwine
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Q3 Merabolic Disorders of Catabolism
of Phenylalanine and Tyrosine

@lANSNEﬂ: Phenylalanine and tyrosine are mMetabolized

through o common pafhway thad produces fumarate
and  Qcetoacetate.

Any enzyme deficiency in this catabolic pathway
leads to inborn errors of metabolism, many of
which are autosomol recessive disorders.

These disorders cause accumulalion of toxic

interm ediales, |eqding to severe clinical sympioms .

Major Disorders'| :

1. | ‘Phenylketonuria (PKU)!

Enzyme Deficiency : Phenylalanine hydroxylase

(also May be due to deficiency of BHy cofactor) .

Metabolic Defect :

i d
Phenylalanine is ot converted to tyrosine an

accumuiares in fhe blood and fissues.
The excess is converted 1o phenylpyruvate and other
Phenylketones, which are excrered in uwine.

. Clinicad features include severe mentad retcudadion,
developmental delay , seizures, eczema, hypopigmertation -
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of skin and hair and a characteristic mousy odoT

of urine.

Early diagnosis by newborn screening and diefary

restriction of phenylalanine prevents complicadions.

. [Tyrosinemio. “Type T

This is due to deficiency of FumarlyaceToaceraJ”e

hydrolase , the final enzyme in tyrosine degradcdion -

As a result, fumarylacetoacercae and its toxic

deriva¥ives ( like succinylacetone) accumudate

: { bulor
Clinical manifestations include liver failwe, renal Tu

dysfunction, growth rerardation, rickets and @ cabbage-

like odor gof urine-

.| Tyrosinemia Type IL -

This disorder is caused by deficiency of tyrosiné€
aminoiransferase.

Tt leads 4o high levels of fyrosin€ in blood and 1iSSUeS.
Patients present with painful cornead uwlcers, keradihis,
hgperkeru:roﬂ'c ckin lesions on palms and soles and

intellectuad disability .
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4. | Alkaptonuria

" It results from defidency of homogentisic acid
oxidase.

*  Homogentisic acid accumulates and is excrefed in
urine, which turns black on standing due 1O
oxidation.

Long- term deposition of hormogentisic pigmenT in
connective fissues produces ochronosis( bluish-black

disc oloration) and degenerative arthxitis of large
joints and spine.

5. |[IPlbiniem '

Although primarly A defect in pigment synthesis,
it is relafed o tyrosine mMembelsm .

- Ttis caused by absence or deficiency of tyrosinase
an enzyme needed to convert tyrosine 10 melanin -

. This resus in partial or complete lack of pigmentation
in Skin , hair and eyes with assosicared photophobia

and visual defects.
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* These are mostly awosomal recessive and present early

inife .
' i +hat
They \ead +o accurnuwation of foxic rmetabolites

can affect the nervous system, skin , eyes, liver,
Kidneys and skeleral systeém:

Early defeciion by newborn screening and prompt
diefary or medical management can  prevent
irreversible compliccdions -

Q4. Write down the synthesis and biologicad
significance of SHT and dopamine

=D | ANSWER
Serotoniny ((5- Hydroxytryptamine , 5-HT)

Synthesis|:

1. “Trypfophan . — 5- hydroxytryptophan

- enzyme : tryptophan hydroxylase , needs Bly , 02

2. B-hydroxytrptophan —»  Serotonin

* enzyme : aromatic L-amino acid decarboxylase, neeqds

PLP - Pyridoxal phosphate .
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CHg-CH-coo™  Tryptophan hydroxylage

NH3
g Hy- Biopterin O2
H
“Tryptophan'
Ha2 - Biopterin H20
v
HO
CHo-CcH- co0~
)
NH3
N
H
- 5=Hydroxytryptophan'

Aromadtic amino
COs 4) ocid decarboxylase
(PLP) - Pyridoxad

pPhosphate .
QH
m CH Q- C‘,H 2
N NH3z
H
- Serctonin

Sites of " synthesis

CNS newrons

Enteroch romaffin celis in integtine
Platelers cuptarie from plasma)
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Neurotransmitter : mooed , apperite , gleep regulatien
* Controls  intestinal motility .

Vasoconstnicior  role in  plarelers
Precursor for melajonin in pineal gland.

Dopamine ~ Synthesis

HO—@- CH2- CH- coo-
l 4

NH3
Tyrosine
0z
Hq-BmpTen‘»ﬁ Tyrosine
H2-Bioptenn sirenyiase
H90

HO
NH3

Dihydroxyphengalahine CDOPA)
Pyridoxal Phosphfﬁ]( Aromaric amino add

COog decarboxylase
OH
Dopamine
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* | Synthesis

Enzyme : tyrosin hydroxylase. needs BHy

2. L-DOPA —> Dopamine

Enzyme: oromatic L-amino acid decarboxylase,
needs PLP Pyridoxal phosphare

 |Siteg

i

* CNS : substantia nigra, hypothalamus.

* Peripherad sympathetic newrons

* (Biological Roles|:

* CNS neurotransmitter : movement control, reward.,
mood .

Precursor for norepinephrine and epinephaine.

Deﬁ‘cienog leads 40 Parkinson's disease.

Excess: Schizophrenia (mesolimbic DOJ-hL,OQY overacﬁv'ﬂ-@
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* Clinical ' significance :

Levodopa used for Parkinson's disease boosts

dopamine synthesis.

IQ.S. Explain Jaundice J

= [ANSWER]:

' i is a vyellow
. [Jaundice] (cso caled fcterus) is Qv
n of the skin, sclera CwhiTe of eyes),

discolownratio © |
and mMmucous Mmembranes dueto increased bilirubin

levels in blood .

Normaol serum bilivubip = 0.3-4.2 mgldL

. . L.
. Taundice becomes vVisible when bilirubin > 2 mgld

- (Pigment  Responsible

Bilirubin’: a yellow pigment formed from the
breakdown of heme in hemoglobin from

old red blood cells C(RBCs).

. Exists in two forms -

a. Unconjugated bilirubin

water - insoluble , bound to adbumin .
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b.  conjugated bilirubin -

wajer- soluble , formed in liver by conjugeded
Wwith glucoronic acid -

Normal ®ilivubin Metabolism

Causes of Jaundice

i. Production

Senescent RBCs destroyed in reHcwoendothelial
system (spleen, liver, bone marrow).

Heme —e Biliverdin (green) —» Bilirubin Cyellow) .

2. Transport

Unconjugated bilirubin binds to albwhin in blood .

Hepatdic Uptake

Liver cells take bilirubin fromm blood .

Conjugadion

Enzyme : UDP- glucaronyl transferase-

Converts bilirubin —= bilirubin diglucoronide
Lwater- solublel,
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©. Excretion into Bile

. Conjugu;red bilirubip secreted irﬂ'o_ bile — Intestine.

6. Intestinal Changes

Bacteria convert bilirubin —» wrobilinogen.
Some urobilinogen reabsorbed | rest excreted as :
> Urobilin in urine Cyellow)

> Stercobilin infezes (brown)

Types of TJaundice

1. Pre-hepatic CHemolytic) Jaundice

. Cause: Excess RBC breakdown — excess unconjugated
biliruoin.

- Examples : Hemolytic anemia , malana , sickel cell anemia.

. * Unconjugated bilirubin

. Urine : No bilirubin (not water soluble)

. Urine urobilinogen : *

Steol : Dark brown & stercobilin)

2 . Hepotic: CHepajocelar) Jaundice

Cause : Liver cell damage —» impaired uptake,
conjugoted & excrefion .
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* Examples : Viral hepatitis, alcoholic liver disease,
drug- induced hepaditis .
* 1 Both conjugated and unconjugated bilirubin .

Urine bilisubin : Present Cdark uxine)
Urine wmobilinogen : Vaxiable

«+ Stool : Pale if cholegtasis present .

3. [Post- hepoijc CObstructive) Jaundice

Cause : Obstructon in bile ducts —s cConjugated

bilirubin cannot reach intestine.
Examples: Gall stones, pancrectic cancer, bile duct.
* 1 conjugated bilirubin
Urine bilirubin : Pregent Cdark urine)
Urine urobilinogen: Absent
Stool :'Clcn:;-coiomd
Itching dueto bile satrs in skin.

4 | Neonata)l Jouunduce].

Cause : Tmmadure liver enzyme

(UDP- glucoronyl transferase) in newborns —+ reduced
conjugated.
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- Usually physiological Cnormal) , appears after
24 howrs, resolves in 1-2 weeks.

* Pathological if severe —» may couse kernicterus

Cbilirubin in pbrain) .

Treatment : Phototherapy ,exchange transfusion -

5 . [ Hereditaxy Disorders Related 1o Joundice |

Gilbert's syndrome : mild decrease In bilirubin
conjugatrion .

' d
- Crigler- Najjar syndrome : severe absence of conjugare
enzyme -

- Dubin- Johngoh syndrome : defect in excration of
conjugaded pilirubin -

-|{Complicalions

Chronic liver disease
Far malabsorption
Vitamin K deficiency —» Bleeding

Brain damage in neworns ( kernicterus)

. TJaundice is not a disease by itself bur a sign of
underlying liver, blood or bile duct disorder-
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‘| 2/3 Mark Question [ MCQ

81 Define_obesity.
= [ANSWER ] - [OBEST™

- Obesity is a medical condition in which there is AN
excessive accumulation of body fat thad may harm health.

It is most commonly measured by The Body Moss
TIndex (BMI). A person is considered obese with BMI
is equal to or greater than 80 kg/m?2.

. (Obesity may cause’ due to :

- Excessive intake of high-calorie food .
» Lack of physical activity.
- Genetic factors and hormonal imbalances.

* Thus, oObesity is both g nutritional and metabolic disorder
affecting millions worldwide -

Q.2. Describe Ketoacidosis

D | ANSWER|: | KETOACIDOSIS

. Ketoacidosis is a serious metabolic complication where

there is excessive production of ketone bodies, leading
to increased acidity Clow pH) of blood.

It mainly occurs in uncontrolled diabetes mellitus,
especially type 1 diabefes, due to lack of insulin.
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* Process :

In absence of insulin, fat breakdown increases

efone
This leads to formation of large amounis of K |
bodies (acetoaceraie, B- hgdroxgbu;rgroTE, and acetone) .

Accumulofion of these acids |owers blood pPH-

Symptoms :

Nausea , vomiting.

Deep and rapid breathing.

Dehydration, confusion and in sexae cases, coma.

Significance :

. Ketoacidosis requires immediate medical trearment to
e
rostore acid-base balance and correct blood gluces
levels.

IQ-B. Define atherosclerosis

@ ANSWER |: |[ATHEROSCLEROSIS :

. Atherosclerosis is a chronic disease of the arteries in
which there is buildup of fatty deposits called
plagques on the inner walls of arteries-

. This process leads to thickening and hardening of arteries,
narrowing the vesse! lumen and reducing blood flow.

www.depthofbiology.com
Explore website for more



Page 38 of 41
DEPTH OF BIOLOGY - Level up your studies with DOB
For more updates join DEPTH OF BIOLOGY APPLICATION

- Steps involved :

* TInjury fo endothelium Cinner lining of artery).
Accumwlation of lipids Cmainly cholesterol) -
+ Tnfiltration by white blood cells cmacrophages) -

Formation of fibrous plaqueé:

. [consequencesi:

Reduced blood supply to organs.: -
Can cause heart attack Cmyocardial infaecony,
strore and peripheral vascwlar disedase

Normal arter | Atherosclerosis:

SE—

[Transamination/

[ Q.4. Define transmutation oeamination oearboryation]

= - [ANSWER)] : [FFRANSMHUTATION

Definition|: - Transmutation is the process of changing
one chemical element or isctope Nto

another by altering the number of protons

N its afomic nucleus.
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—ransamination|: Transfer of amino group from an
amino add 1o o kefo add -

(enzyme : aminotrangferase, needs PLP) .

- Example:  Alanine + o- Keto gludarate «—» pyruvate +
gluwramaie

- | Deamination|: Removal of amino group as ammonid .

+ Example:  Glutamate —»  a-ketoglurarate + NH3
(Enzyme : gluramate dehydrogenase) .

| IPewboxylmion: Removal of CoO2 From amino acids

forming amines.

* Example:  Histidine —s Histamine
- Enzyme :  histidine decarboxylase, needs PLP

Q5. What is Albinism

<> [ANSWER):

Generic disorder with complefe or particd lack of

melanin in skin, hair, eyes.

Cause : Deficiency of tyrosinase enzyme in melanine

synthesis.
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- Features: Pale skin, white hair , pink eyes,
P Y
photo phobia , poor vision .

- Complications: Sunburn, high wisk of skin cancr:

Q.6. Biological Significance of Chloesterol
and Vitamin D

= [ANEwER]

Signiticance of ¢holestero] :

Cell membrane component (flwidity, stability)

Precursor for bile acads, 5Te¥oid Hhormones, vitamin D

Transporfed in plasma |ipoprofeins.

Significance * of " Vitamin D|:

Regulates calcium and phosphorous absorption -

Maintains bone mineralizadion.
Deficiency : rickers Cchildren), osteomalada Cadults).
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| Q¥ What s Hyperbilirubinemia

=> [ANSWER] :

" |Definition :

Elevated bilirubin in blood
(>4-2 mgldL in adults) .

Unconjugated Chemolysis, Gilbert’s syndrome)

and conjugaded (obstruction, hepoditis) .

" |'Significance

- Main cause of jaundice ; guides

diagnhosis of liver and biliary diseases.
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