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Important topics from this chapter for Medical and Dental admission test:

Topics Admission test years
MAT: 19-20, 18-19, 13-14, 12-13, 09-10, 08-09, 05-06, 03-04;
W |Virus DAT: 17-18, 10-11, 09-10, 07-08, 06-07, 05-06, 02-03, 00-01
Economical MAT: 17-18, 16-17, 15-16, 13-14, 09-10, 07-08, 04-05,
importance of 02-03;
DO9 virus DAT: 19-20, 04-05, 02-03
W | Viral diseases MAT: 14-15; DAT: 16-17, 05-06
Wi |Bacteria MAT: 17-18, 15-16, 12-13, 11-12, 10-11, 07-08; DAT: 02-03
Economical
Wty | importance of MAT: 15-16, 14-15, 13-14; DAT: 18-19, 17-18, 16-17, 09-10
Bacteria
oo | Malaria parasite MAT: 13-14, 12-13, 11-12, 09-10, 07-08, 06-07, 05-06,
P 04-05, 02-03, 00-01; DAT: 18-19, 09-10, 08-09, 06-07, 05-06
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L Aol Chemical properties:
k2 Jinerty Chemical properties

Q/IFUS bod@t C()ﬂtgm)cellular characteristics like cell wall, cell membrane
— ——— NN

and cytopla that's why virus are acellular and ultra-microscopic. They do

not have cytoplasm, cell membranés, cell wall cell walls, ribosomes,—and-mitochondria.
They have no metabolic EnzymeSLnd_llulrlents)

= Virus does not have reproductive power independently without the help of the cell.
+ The virus is not fj ra@ﬂmteria-resistant filters.

+ Virus can be crystallized; centrifuﬁed, dissipated; suspension can be made
mixing with water and frozen.
+ The virus is inactive as a chemical particle outside the cell. There is no physical

wth of virus.
.:.glrus Is resistant to acids, alkali and salt, and Mannot act on
their bod
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Living characteristics Ynxm"r\e 2

> Sy
5 "y \.L(L\/\ _ \JN:":S’ w‘ Du“/aaliu\'a clls
% Viruses can multiply insid¢ host cell. Iing

*+ The new virus maintains the properties of the parent virus.
NS AN~ I T T P o

X Struéturally, there are nucleic acids](DNA or RNA)/in the virus.

. . . .
** Virus is a Wobh ato(y parasite.

¢ Virus is able to cause mutation and make variations.

*» Genetic rearrangement is seen to happen.
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Structure qf Virus :

(Nucleigici@central component): DNA/RNA. Nuclelc acld

—Generally there is RNA in plant virus and DNA in

animal virus. Q@w\oxﬁ e d 5\
(i: rotein (callsjéﬂ/capsid protects the inner YYY
materials (DNA & RNA) and they act like b%psomere I

~ Capsid
antigens too.

9u\tgr\c/o_v_e[jgg: Such as Influenza virus, Hegpes i

virus, HIV. —

Enzyme: Virus body doesn’t always contain

enzyme / =
B
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\
@\Q STRUCTURE OF THE HUMAN
p IMMUNODEFICIENCY VIRUS (HIV)

Glycoproteins
Lipid membrane
RNA

Capsid

Matrix

Reverse transcriptase
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ibutions of the scientists:
N e T v iw

Scfentistz ~——" Contribution
/B/euerlnck . Coined the term virus.
Wnovsky . Proved that Tobacco Mosaic Disease is caused by virus.
N\ . He is the discoverer of Virus.
. Proved that body of virus is made of nucleic acid and
N| dell Stanley protein.
. Father of Virology.
Bawden and Pirie . Described the chemical structure of virus.
Safferman and Morris| . Discovered Cyanophage virus.
D'Herelle felix . Named -Phage as Bacteriophage or Phage.
Twort . Discovered Virus.
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Some Special Information

Nucleic acid+ Capsid = Complete virus
Infective

One single stranded circular RNA.
Can produce disease only in plant body.
Produces cadang disease in coconut trees.

Nucleic acid+ Capsid = Complete virus but

apsid %Nonlnfecti\;e’ vé

)
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It is a nucleic acid-free protein coating.

.\ Kuru and Creutzfeldt disease in the human central nervous system,
Scrapie disease of sheep and goat are developed from prion

INk was f0l<2d between much talked Mad Cow disease and prion.

W
Qg/ P for Prion , P for Protein

—LEJ,, @-@g Biology 15t Paper
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Emerging virus: (NESHa.

N E S Ha

Nile virus Ebola ARS HIV

KD

& Difference between RNA &DNA: VVI ]
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L/ Classification of virus
iy Clesetate

‘X Classification of virus according to shape:
Rod shaped- ATM.

A T M
Alpha mosaic virus Tobacco mosaic virus Mumps
Cubical shaped
3 ol g e

2157 (Herpes)  (Vaccinia) Cubical

adpole shaped- Al T (T,, Ty, Tg)

e &% oG s G
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Oval- In dia.
In dia > fexe (Oval)

Influenza

Cylindrical 2afem1

3afe s (Cylindrical)
szarett (Ebola)

Spherical- T. Ph. Dr

T P
TIV Polio virus

h
HIV

%

Dr
Dengue virus
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Virus is of two types based on nucleic acid: DNA and RNA

T o

Example of DNA Virus

EECI Y fp onfeet = HIC
) & l ) I} &
TIV  Variola T,  Vaccinia Herpis, weoH (ieiss Adeno

Hepatitis B Cauliflower mosaic

a5
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Virus is of two types based on outeg la

/ A\

aneloped/Naked virus | Enveloped virus N~ —
M Influenza, herpes, HIV virus (lipovirus).

\"A=
Enveloped Virus Non-Enveloped Virus

nvelope

ucleic acid

apsid
Diffzi
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Y%S ¢ T2 Bacteriophage:
W Ky eriophag

POWS
Fe>

T2 virus particle can be divided into two parts. Such as-

S

\

e Length is almost 93-100nm and width is 65nm.

e &% oG s G

Head |¢* DNA is composed of 60,000 base pairs (50% of
total weight)and it contains 150 gene.
Tail |e Lengthis 95-110nm and width is 15-25nm.
=
g
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Replication cycle of virus:

[yt exete -

Step-1: Attachment / Landing: T, bacteriophage attacks E. coli.
Step-2: Entry of phage DNA (Penetration)

Step-3: Replication

Step-4: Assembly of virus paricles (Assemble)

Step-5: Release of new virus (Release)

Lysogenic cycle |

e |t is seen in lambda phage that infects E. col..

In this cycle, phage DNA enters E. coli. Rather than destroying host DNA,
it gets integrated into E. coli DNA.
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Lytic cycle:

Va4

first step in the multiplication of o virus
is irs atachment o o host cell; more than one
virus particle con simultaonecusly odsorb 10 o [ © ]
single cell. Lytic cycle (usually tokes

15-60 min ot 37 Q)
Prmml tl

3 =

into the host cell

e LYTIC -
l 2lr'p ?r« CYCLE L © ]

Relecse of new
virus particles
by lysis of the

host cell wall

U: -l '](- #—-f’??\: "\]

The viral chromosomes Muitiplicotion
are surrounded by newly of the viral
synthesized protective coofts. chromosome
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\Ly/sogﬁﬂc cycle:

Bacteria

(O \LO

/ Tz Phage Adsorptio Induction

o} Viral \ Bacterial DNA
AN

’
[F - "y ’} "1. ~
Multiplication Synth:s is

Integration
Fig 4.5 Life cycle of T, Phage "

L)"SIS \ F‘enetral::o} \ \ngpuit Cy cle

Replication
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Difference Between lytic and lysogenic cycle: VVI

3 Special Informationa %

_ I

Lysogenic cycle |« "Seen 6 A s\erﬁiEs/Qb@;

Lytic cycle . Seen inFsefies phage

Prophage . The combined DNA of E.coli and phage is
called Prophage.

> . Prophage is the latent condition of bacteria.

Biology 1°t Paper
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Special Information
RN

* DNA from the environment can cause recombination by

Transformation _ o o _
entering the recipient cell, which is called transformation.

| * DNA transfer occurs from one bacteria to another bacteria
Transduction _
by the means of bacteriophage.

. Nuclease enzymes splits bacterial DNA.
About Enzyme

. Integrase enzyme connects the bacteria DNA to E.coli DNA.

,L‘!J, @_@H Biology 15t Paper
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Poll Question: 01
' Pestern

Which of the following comprises virus’
(a) Lipid and nucleic acid
() Onl nucleic acid
(c) Protein and lipid
@ Protein and nucleic acid

,L!, @_@H Biology 15t Paper
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Poll Question: 02

Which one is a DNA Virus??
(a) Hepatitis-B
(b) Chikungunya
(c) Tobacco mosiac
)

d) Dengue
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Poll ngstion: 03

Which of the following is not an example o RNA virus?
(a) Mumps virus
(b) Rabies virus
(c) Polio virus
(d)

d) Variola virus
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Economical importance of virus—k M/@\—!d&‘@ 7]

\/énefits of Virus: Only example \(// 4@

1) As vaccine

i) As medicine

i) To enhance beauty

iv) As an insecticide

v) Rabbit control

vi) Genetic Engineering

vii) Controlling harmful bacteria
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Disadvantage of virus: Importants only

&) ~MOE T/

Animal disease: -

~——

Disease of micro-organism: N\&
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| l l l
Gow  Gelew C‘?n%re/czm
Jaundice Rables lio/Plage Chlcken POX
Deases m—faete vifeus w \
21T K} e el W FEGl (O g Cofet
l d l l | | l
2 Herpes PE Mumps AIDS V|ral Influenza Dengue wetox  Polio

U/I?:sles) (Chicken pox) Hepatitis Rabies S
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v@ Viral Hepatitis
_ S AR

» HAV and HEV spr

< Viral hepatitis is an infla

% Most heoatitimﬁdﬁ % 7
 HCV is called silent killer—®

“* ‘Liver cirrhosis, liver cancer is caused by hepatitis B and C virus.

disease of liver..

he rest spread by blood.

Characteristics of Hepatitis Virus
Chgracteristics HAV HBV HCV HDV HEV
s group Enterovirus | Hepadna virus | Flavi virus | Incomplete | Calici virus
% virus
\ Mdcleic acid RNA DNA RNA RNA RNA
Wk Size W/g 27 nm 42 nm 30-38 nm 35 nm 27 nm
[atent periog? | 14-28 days | 45-180 days | 14-180 ays | 21-49 days | 21-56 days

»L‘\J, 3 (A
s (50 i
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Aedes aegypti, Aedes albopictus (RNA Virus) M

4

Dengue Fever:

L X

* 0

dengue fever ) Pain in the muscle, bones,

x(jz‘ breakbone fever. / K@D/{g

emorrhagic | |s seen »s%outh jaw and skin of patient.

« Fever ranges from 103 — 105°F.

< Generally, fever is seen within 2=/ dgys of bites from dengue
(i) General mosgquito.

spinache is ‘Spécial sympiom ©fthis disease. It is called

joint and waist along with

PIateIetsTeTiuce drastically jn b

ood and blood cannot clot.

paes S

< “Hemeconcentrationisseen.
A
ea/?
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Some disease caused by virus:

his virus was first discovered in Tanjania of Africa.

Symptoms: High fever, joint pain, body rash,
headache, weakness etc.

Papaya ringspot or mosaic disease:
= Papaya ringspot virus or PRSV.
* This virus has two serotypes. (P type & W type)

,L!, @-@H Biology 15t Paper
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Nipah virus caused disease: t% _Typica Head iz

= [t is an RNA virus of family Paramyxoviridae. Its carrier is bat.
» This virus can spread into human body through raw date

juice.

Zika virus caused dise

pregnant mother.

}! %@H Biology 15t Paper
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@rona virus?WW

pd
— " PANDEMIC

* It is an RNA virus of family Coronaviridae Nihanoasi il Membrane

™ _glycoprotein (M)
/ ™,

and of Orthocoronavirinae subfamily. \{ f\
« Enveloped and Single stranded RNA virus. N

Spike
protein (S) f—n
|

« Spread through respiratory drople‘ta ¥

» Sign-Symptomps includes fever, dry s
cough, breathlessness, sore throat,
diarrhea, headache etc.
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Poll Question: 04

Which carrier transmits Zika virus into human body?
(a) Aedes male
(o) Aedes female
(¢) Anopheles male
)

(d) Anopheles female

Biology 1°t Paper
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Poll ngsﬁtion: 05

Which plant is infected by Tungro virus?
(a) Rice

(b) Wheat

(C
(d

) Corn
)

Pea
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Poll ngs___tion: 06

Which virus cause dengue?
(a) Flavi

(b) Ebola

(c) Adeno

)
(d) Poty

Biology 1t Paper
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Structure of Bacteria:

/w4
flagellum
pilli Cytoplasm Capsule Flagella

A % \ capsule
35 - ibosome Food
i granule
g = vacuole
i . Plasmid
&5 o | IR Nucleoid

L:., X e - protoplast

al® k¥, ey -
e | (G 222 .
ANl O e e : - -

S | | B p|asmld esosome

g {' ?é?{‘j ‘, ‘ “":

L\ SR AT T >
\ LEeaReS = cell wall Ribosomes

N it X

s\ lasma
4 membrane
Fig 4.10 Structure of a typi
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Structure of Bacteria: /@ g
CATA Muxanis ati
1. Cell wall ———=;/N/G W‘MW‘M CD”M) % —+ Teehsic m&

2/\0/@@/; Cathy — Stimhoym

3. -Iagella cA— )

4 D|I| — A/ DDEQ: N
| MATOCXON DE— AN, cond

5. Plasma membrane —— ATP MTTO

l

N
[ 'E' o
/Cytoplasm %

/ Chromosomeg/
- Plasmid
9 asmi Biology 15t Paper
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Classification of Bacteria:

/

—1
(a) Based on shape:Cﬁ(/U/H U3 @ ‘ / — -

(b) Based on presence, position and number of Flagella:

(b)Based on presence, position and number of FlagelEl:

(.

-

(d)Based on Oxygen Requirement:

//

:\Q' %@H Biology 15t Paper

rasdil P S , ; Chapter 04 : Microorganisms




e a5 cstm wsfiw G

(a) Monococcus (b) Diplococcus (¢) Tetracoccus
(d) Streptoccus (e) Staphylococcus (f) Sorcina

Fig: Different types (shapes) of bocteria
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o P

Vibrios

hain of bacilli
wcillus anthracis) (Vibrio chalered)
| Spirilia
(Helicobacter pylori)
Flagellate rods
(Salmonella typhi) AN
Fig: (a) Monobacillus (b) Diplobacillus (c) Streptobacillus y
(d) Comma/Virio (e) Spirillium (f) Polymorphic (g) Stellate (h) Square
Spore-former
(Clostridium Spirochaetes
botulinum) (Treponema paliidum)

.
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Fig: different type of bacteria based on number and distribution of flagella.
(1) Atrichous (2) Monotrichous (3) Amphitrichous (4) Cephalotrichous

(5) Lophotrichous (6) Peritrichous ; ;i \X’

}!, %@H Biology 15t Paper
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What is Gram?

'GRAM-NEGAT

w

l‘g Biology 15t Paper
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(v

eria:

Reproduction

Azmal Sir

(i) Vegetative

Hasan Sir  _
(b) Budding L

Binary fission: Streptococcus, E. coli
Budding: Ancalomicrobium adetum

!(ii) Asexual (Occurs

Replication of |
o
(
(a) Binary fission (Main
reproductive process)
(a) Gonidia: Leucothris
(b) Endospore: Bacteria of

Conidia: Stranded Streptomyces

(a)

(b)

(c) Fragmentation: Streptomyces

(a)

(b) Zoospore: Azotobacter, Rhizobium
(c)

(iif) Transduction

Via. Epares) Bacillaceae family c) Endospore
(i) Along the conjugation tube
(iii) Sexual (if) Transformation -

cufEre & gl Efi @

N.B.: Vegetative reproduction is a type of asexual repr
s can be called both vegetative/asexual.

uctive process. Therefore, binary fission

Biology 1t Paper
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Bud begins Nucleus Bud now  Budding p'roduoes
to form on copies becomes a chains of cells

parentcell  and divides. separate
The bud daughter
receives cell
a copy
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OTVATION  AGAINT
VIRULENT_s1TUGTION

Endospore Exosporium New
Spore coat bacterium

Siisawa™s”  100um

082,32 7 tehin
Bt d et r———

f %@H Biology 15t Paper

e, - B Chapter 04 : Microorganisms




€) cell replicates its DNA o S— Cell wall eicecay ooy Call
IEAAD  $— Cytoplasmic ( AN l Donor Cell  Recipient Cell
Nucleoid ¢33~ membrane v
# > Replicated )
' DNA erial
Chromosome
o The cytoplasmic p 2 -~ Plasmid ﬂ
membrane elongates, /| 03 ‘ '

separating DNA
molecules

Conjugation
/njugation e — tubule
tubule
3 @ Crossing over

e Cross wall forms;
membrane
invaginates

G

(a) (B

Fig: Genetic Recombination of Bacteria
(a) Transformation of plasmid

(b) Transformation and Recombination of
Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings. Chromosome partly
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Poll Ques_tion: 07

Which of the following bacteria can survive without free oxygen?
(a) Azotobactor

(b) Bacillus

(c) Clostridium

(d) Staphylococcus

l‘g %@H Biology 15t Paper
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Poll Question: 08

What is bacterial cell waII prlmarlly made of? /
@y furamic acid ('\3@“' ma——+ A

(b) Chitin
(c) Mucoprotein
(d) Cellulose

E %@H Biology 1t Paper
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1 Economic Importance of Bacteria: Must to read part

In medlcal sector
Benefits N)@\(‘R C\Qj
(| Poipi-+0:+:46.17(Hasan si sil)

man disease
Disadvantages | Other animal disease

Point 4-9 (Hasan sir) YN\
N T~ [

] Difference betwe@; and Bacteria: 100 X

,L!, @-@H Biology 1t Paper
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] Blight disease of paddy:

Deje ted by smentnst Robert Koch.
YIs a comma-shaped, gram negative bacteria
|t produces a toxin named choleragen in the human
intestine, which causes ulcers in the walls of intestine
« Main symptom is Diarrhoea( Bloody)

g %@]’H Biology 1t Paper
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Poll ngstion: 09

M]‘ the following vitamin is not synthesized by E. coli?
(a) Vitamin - B,
(b) Vitamin - E
(c) Vitamin - K
(d) Vitamin - B,

l‘g %@H Biology 15t Paper
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Poll ngs__tion: 10

Which of the following vitamin is not synthesized by E. coli?
(a) Vitamin - B,

(b) Vitamin - E

(c) Vitamin - K

(d) Vitamin - B,

g %@H Biology 15t Paper
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Malarial Parasite

VA4
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@\& leferent species of Malarlal Parasit

n

MALARIG

ames of fever

« Nt

> Name of malarial parasite Name of disease Nature of feve@ Latency p;:riod
/ smod:unﬁalc:paru ma:;gr?aam teartizn Fever comes after 36-48 hours 8-15 days
Plasmodium malariae Quartanm Fever comes after 72 hours 18-40 days
Plasmodium vivaj_)mb@}k Eenign tertian magria Fever comes after 48 hours 12-20 days
Plasmodlum@ale ;m tertian malaria Fever comes after 48 hours 11-16 days

VA

@\Mm?}j@
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Life Cycle of Malarial Parasite

( Life cycle of malaria parasite )

[ Gametogony
(In51de crop)

(In human body (Asexual cycle/schizogony)) (ln mosquito (Sexual cycleD—>

\

L Formation of gametes

Hepatic schlzcngon
( In51de liver)

)j (Erythrocytw schlzogonyj

(Inside RBC)

Pre—el‘ythrocyllc
Schizogony
\/
1. Sporozoite
2. Cryptozoite
3. Schizont
4. Cryptomerozoite

Sy

e s (E R R

2. Fertilization
3. Zygote
4. Ookinete

Exo- erythrocy‘nc 1
Schizogony 2

3

1. Schizont 4
2. Metacryptomerozoite 3.

i. Micro-metacryptomerozoite 6.

ii. Macro-metacryptomerozoite /-

= [ Sporogony )
) (In ollter wall of crop)
' Troph07:01te 1. Oocyst
gL Ol 2. Sporozoite
. Amoeboid trophozoite
. Schizont
Rosette

Merozoite
Gametocyte

1. Microgametocyte
i1. Macrogametocyte
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@5"6’5;0427’0 or liver J'dklé’dg‘dﬂg)

8,000-20,000 merozoites are
formed from each schizont in
pre-erithrocytic schizogonoy

Takes about 7-10 days.
A~

&% JEeE st @

4

: ; ® macro-metacryptomerozoites
micrometacryptomerozoit ®se o é @
y - ﬁspommile
— [ @)@@@

hepatocyte

cryptozoite —
metacryptomerozoite nucleus—

schizon

schizont

cryptomerozoites

cryptomerozoites

©
invade of new hepatocyte @® 0. e

Fig 4.15 Hepatic schizogony of P. vivax
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I ( Erythrocytic Schizogony
— -ﬁ%ﬂﬂuu}/

“+ Trophozoite
@ @——micro-metacryptomerozoite

“ Signet ring

<+ Amoeboid trophoZoite: Malaria is PO} i
—~ T \ yOROA /4 NS5 RBC
diagnosed by the presence of Schuffners | .- L)) merozoite

dots in RBC. @3 o tng

] . rosette
X w%em020|n) 'HZ.@B (»a J/"
lﬁ : amoeboid trophozoite
haemozoine @ chuffner's dots

o Merozoite:oRosette phase can be seen.
schizont

« Gametocyte/ 2 types: a/Micor/male; b) _ Fig 6 Biyfioey i mgony o v
Macro/female O

trophozoite

E %@H Biology 15t Paper
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Sexual Life cycle in female Anopheles mosquito

“+ Gametogony

Sporogony

% gEG T R

Nl

sporozoite in salivary gland

of mosquito

microgametocyte

macrogametocyte
burst cocyste

=

£| macrogamete -‘E

= orozoite formation | §

i fer. cone

&

& | microgamete ©
round cell

cocysts infested crop

macrogamete

nuclear division

ookinete

oocyst

Fig 4.17 Sexual cycle of P. vivax in mosquito body
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Alteration of Generation:
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Fig 4,18 The life cycle of P. vivax
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Schizogony: VVI \/

Difference between] asexual and sexual cycle in-malaria par

J Malaria Vaccine:

% First vaccine of malaria in the world
Is called Mosquirix, which is also
known as RTS,S.

% Doses- 4.which is able to produce
active antibody against P. falciparum.
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Malaria fever:

. The symptoms are manifested within 2-3 weeks of transmission.
Fever appears with chills and rigor at regular intervals.

Lack of appetite, lower abdominal pain, nausea, thirst and deep
respiration occur.

Spleen and liver enlarge and the affected spleen releases a
substance called lysolecithin, which causes the destruction of

normal RBC, resulting in anemia.
/7 Temperature rises t:j 155—106°F “M”U(V‘
\ﬁno . + —Malaria is detected by the presence of Schuffner's dots in RBC.
5 mmunochromatography ttcHcar-deteeted-matariaparasites.

)~ 4 A———

Symptoms
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Trea__tment

: Nivaquine. chloroquine,
chemoquine, palludrine, avlochlor,
doxycycline, malarone etc

lu‘ %@g Cinchona bark Biology 1¢t Paper
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Poll Question: 11

During which schizogzony is malarial fever seen-
(a) Pre-erythrocytic

(b) Exo-erythrocytic

(c) Hepatic

d) Erythrocytic
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Poll Question: 12

Malignant tertian malarial fever occurs after every-
(a) 48 — 56 hours

(b) 72 — 100 hours

(c) 36 — 48 hours

d) 24 — 48 hours

e &% oG s G
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