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Introduction

Biochemistry studies the
chemical composition of
living organisms.

\

It is the chemistry of
the living cell.

 N——

The term Biochemistry
was introduced by
Carl Neuberg in 1903.
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Main elements: Carbon,

Hydrogen, Oxygen, Nitrogen,

Phosphorus and Sulfur.
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Definition

4 a r
Biochemistry studies STaRETIH,
the structure and Sifdes AT bl
interactions of IIT 3R 39!
biological gRRe feparant
macromolecules. BT 7T B
Major macromolecules: H&Y Hel3T]
Proteins, Nucleic acids, Ui, <faeTd 31T,
Lipids and fofus ek
Carbohydrates. CARI T
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Scope of Biochemistry in Pharmacy
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Supports UG, PG and
diploma opportunities.

o
// Growing demand for
@ I] biochemistry education
DU[I in pharmacy.
N V.
5
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Biochemists help in
new therapeutics and
quality control.
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High demand in
healthcare, research,
manufacturing,
clinical marketing and

pharmacovigilance.
g

~
Career options:

Assistant Professor,
Scientist, Quality Control,
Regulatory Affairs,
Research Associate,

Drug Inspector,

Drug Regulator,

Hospital Pharmacist.
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Scope of Biochemistry in Pharmacy
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The Major Complex Biomolecules of Cells IfA131t & qHY e ﬁEBTUI
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Ribonucleic Acid

Polysaccharide —
Glycogen
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The Major Complex Biomolecules of Cells HIARTIIHT & qHY Sfee ﬁHBTUI
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protein
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of energy for
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Long-term
energy
storage;
structural
component
of
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——

Cell means

a small room
or chamber.
Cells are the
structural and
functional units
of all living
organisms.
Major parts:
Nucleus and

Cytoplasm.
9 7

Cytoplasm
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centrosome cilium microvillus

lysosome

cell membrane

smooth endoplasmic

peroxisome Y .

\\ reticulum

' — rough endoplasmic
. reticulum
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, - % A ( 4 nucleoplasm
\ - nucleolus
5 Pl / \ - nucleus

r nuclear pore
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~—— nuclear envelope
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vesicle O

’ ribosome

cytoplasm |
cell cortex
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(microtubule) ;
golgi apparatus
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~——— Prokaryotes / Widbfiated - (%)

Prokaryotes =
before nucleus

No true nucleus or
membrane-bound
organelles

\

—

. D .

o

Examples:
Bacteria,
Blue-green algae

Cell Membrane

(vt fRered)
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Chromosome
(nucleoid region)

Ribosomes

Food granule

Prokaryotic
flagellum N a

|
w

Capsule or
slime layer

Cell wall

Plasma membrane

') Plasmid (DNA)

Cytoplasm

PHARMACY

INDIA



https://play.google.com/store/apps/details?id=co.april2019.pindia

Eukaryotes =
true nucleus.

J
r , -
@ . Animals, plants
Qé‘\? : and fungi are
. eukaryotes.
“ ' J
r -
Eukaryotic cells
> /) : are larger than
. prokaryotic cells.
. ' J

Cell Membrane

Cytoplasm

Nucleus

(True Nucleus) <.

Mitochondrion
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Endoplasmic reticulum

Rough Smooth
endoplasmic endoplasmic
reticulum reticulum Peroxisome

Mitochondria
Microfilament

Vacuole
Lysosome

Golgil apparatus
Microtubule

’ - s‘\‘l'..\' M0 a
Cytoplasm —+ aie g3 J 3oy NS 77 Nuclear
| g L -0\ envelope

Intermediate VL, ', e e > 4 Chromatin
filaments =, | (DNA) Nucleus

Ribosome N , ' Nucleoplasm
Cell (Plasma)

membrane Nucleolus
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Membrane-Bound Organelles in Eukaryotes
- YR H freehl-ag PRSI o

Unlike prokaryotes,
eukaryotes contain
membrane-bound
organelles in the cytoplasm.

Important organelles
include:

Mitochondria

© e @

Endoplasmic reticulum

ONCJ

Golgi complexes Endoplasmic — Golgi @ Meolt P

k ) reticulum complex U P
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B Cells with a R ﬁqaﬂﬁmsﬁﬁmﬂﬁ

/| nucleus are called ’”@ | Bia1 & 3% ghRaieH
eukaryotes. y C— g HEd 8l
K i .
Cells without a fom ifenral # A1
nucleus are called el g 38 u’lé;ﬁu‘lz'\q
prokaryotes. Hed gl

# Most cells have
one nucleus, but
skeletal muscle cells

have many nuclei. BIABISN & 3
. mﬁm@lﬁ%l <
Mature red blood qRyad det
cells contain CAICICAR G IR G
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Mitochondria (Powerhouse)

D qsaaﬂﬁ;m CICLE R RO — é‘%

of the cell. Pl g

- . Outer
S L @ Converts energy into membrane @ Foii @t ATP ¥ 95ed1 &, ,
¢ ATP for cellular use. T foreeht S SifereeT 39T e 81 .

@ Double-membrane organelle: @ g fg- @Wﬁ 3T %
e Outer membrane o g et
* Inner membrane o 3fidaRa fEreett

@ Major roles: @ 7= S

m * Electron transport chain
@2 * ATP generation

* TCA cycle

* Beta-oxidation of fatty acids

* Ketone body production * FHled gret fAafor
@ Also involved partly in: @ 3ifers Yfder:
E ¢ Urea synthesis membrane o ZRAT HeAwor E
e Heme synthesis : o EW Hooimur
oD i et oo ()

* Gluconeogenesis

* Pyrimidine synthesis o grEAfEE Geamor
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Interconnected network of
tubular and flat vesicular
structures in the cytoplasm.

------------------------------------------------

Much of the ER is studded
with ribosomes, giving a
granular appearance.

................................................

Ribosomes are the
factories of protein
biosynthesis.

................................................

@ Types:
A—Z—&l * Smooth ER - no ribosomes
* Rough ER - contains ribosomes

................................................

@ Functions:
@ * Protoin, glycoprotein and
lipoprotein biosynthesis

* Drug metabolism
* Ethanol oxidation

* Partial cholesterol synthesis 4

Endoplasmnc Reticulum

[ Rough ER] [ Smooth ER ]
YW ER Ribosomes i ER
CECIR L

...............................................

...............................................

-----------------------------------------------

...............................................
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@ Present in all cells
except red blood cells.

@ Located near the
nucleus and closely

related to the
endoplasmic reticulum.

Q
2 0

@ Functions: modifies
proteins from ER by
adding carbohydrate,
lipid or sulfate groups.

L

® —

@ Helps protein transport
across the plasma
membrane; also helps
form lysosomes and

-0

peroxisomes.

J
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/ . Lysosomes . S

Lysosomes contain
digestive enzymes. m
\ J
# ¢ . ) — :
They digest proteins, , CAER s
carbohydrates, lipids . A :
L and nucleic acids. y
(" ™

@ Functions:

® Destroy bacteria
and other
foreign bodies

® Remove excessive
secretory products
in gland cells

N

""""""""""""""""" LYSOSOME
® Remove unwanted (DIGESTIVE VESICLE)
cells in the embryo

7

DIGESTION OF REMOVAL OF EXCESS REMOVAL OF
BACTERIA SECRETORY PRODUCTS UNWANTED CELLS
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KEY POINTS

! e Also called microbodies 1
e Single-membrane
cellular organelles
e Spherical or oval in shape
o Contain the enzyme catalase )

‘ FUNCTIONS
.

o

e (Catalase converts H,0, = H,0 + 0,

® Protects the cell from toxic
hydrogen peroxide

® Also involved in B-oxidation
of fatty acids

B

Single

membrane

 H,0, — H,0 +0; |

Peromsomes

-

® mﬂzozﬁmmoﬁm%\

o FIfYrHI o fade gEgoA
RIFqrss I d91d1 §

o % ufdE Fi B-oxidation
WumTad &
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Cytosol and Cytoskeleton

~—{ KEYPOINTS }——

i

 Cytoskeleton =
intracellular
protein network

¢ Plasma membrane
is anchored to it

| J
~—( THREE FILAMENTS }— |

e Microfilaments:
muscle contraction,

@ cell shape, cell movement

e Microtubules:
provide stability;
prevent ER tubules
from collapsing

e Intermediate filaments:

cell-to-cell attachment;
stabilize epithelium;
strength and rigidity
to axons

R - —— 4

l\t\

@ Movement
(v1fer)

@ Stability
()

o TTSEbcIeH =
Plasma membrane HIfdrer & iR
anchored W P ST
Microfilaments @ @ o TATSHT 3wt
U9 St Y&t 8
A P
Microtubules i ( T wia dd )
Aigueft Hpa, Hfer
I AR, P e
Intermediate : '?'?"ﬁaé 5 I@Fg”: :
filaments ER . it S E;
<Y ed &l collapse
gRATERE |
‘ o cufifsue fhemea:
@ cell-to-cell attachment #
YfAaT; epithelium 1
Suppoft stabilize FXd &; axons &I
(FHA) strength 3R rigidity 3d &
g N ®
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1. What are the building blocks of proteins?
NET & HANT gcH FAT 87
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2. Which biomolecule acts as the repository of hereditary
information?

FIT AT AIHT IERF TN F HSR & T J F1A
HIAT g7
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3. RNA is required for which major cellular process?

e wor@ FART 9fhar F AT RNA 3maea+ 872
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4. Glycogen is the storage form of energy for what type
of demand?

TATSHIoT fFT YR HT FAT AT 3METHhdT & QT
FSil T $SRUT T g7
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5. Lipids are made up of which building blocks, and what
are their major functions?
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