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Introduction

*» Biolagys The science of living things.

* Microbiology: A branch of biology dealing with
microscopic forms of life as bacteria, protozoa,
viruses and fungi.

* Branches of Microbiology:

* Bacteniology, Parasitology, mycology and virology.
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Microbes that cause infectious diseases
* The agents of human infectious diseases belong to five
major groups of organisms: bacteria, fungi, protozoa, helminths,
and viruses.
* Bacteria belong to the prokaryote kingdom,
* Fungi (yeasts and molds) belong to the kingdom of fungi
* protozoa are members of the kingdom of protists.
* Helminths (worms) are classified in the animal kingdom

* Protists and fungi are distinguished from animals and plants by
being either unicellular or relatively simple multicellular
Organisms.

* Helminths are complex multicellular organisms.
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Microbes that cause infectious diseases
* The agents of human infectious diseases belong to tive
major groups of organisms: bacteria, fungi, protozoa, helminths,
and viruses.

2l 30M dall Jalgall au ignsRiNESNA R eyl
(O o dewcdy Dlegaa yuas J lusdl o) dasdll

(Helminths) &kl ylasadl Jgigigsdl «Sliylaall Ly sl
Olwgyudllg

a>lgs L,‘Jl (Pathogens) Lo saall Jolidl boad] 2o g La
Lo yaall 0l ¢ 500 s (A4l u'ol_).ogﬁu d g oyludl Qs>

deudy Olegax=a 5 e



» Bacteria belong to the prokaryote kingdom,

* Fungi (yeasts and molds) belong to the kingdom of fungi
* protozoa are members of the kingdom of protists.

* Helminths (worms) are classified in the animal kingdom
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* Protists and fungi are distinguished from animals and plants by
being either unicellular or relatively simple multicellular
Organisms.

* Helminths are complex multicellular organisms.
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Microbes that cause infectious diseases

¢ The helminths and the protozoa are commonly called parasites.
* Viruses are quite distinct from other organisms—they are

not cells but can replicate only within cells.
acellular
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Important features of microbes

This distinction is based primarily on three criteria:
) Structure.
(2) Method of replication.

(3) Nature of the nucleic acid.
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(1) Structure

* Cells have a nucleus or nucleoid which contains DNA;
this is surrounded by cytoplasm, within which proteins are
synthesized and energy is generated.

* Viruses have an inner core of genetic material
(either DNA or RNA) but no cytoplasm, and so they
depend on host cells to provide the machinery for protein

synthesis and energy generation.
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(2) Method of replication.

* Cells replicate either by binary fission or by mitosis, during which one
parent cell divides to make two progeny cells while retaining its cellular

structure.

* Prokaryotic cells (e.g., bacteria) replicate by binary fission, whereas
eukaryotic cells replicate by mitosis.

* In contrast, viruses disassemble, produce many copies of their nucleic
acid and protein, and then reassemble into multiple progeny viruses.

* Viruses must replicate within host cells because they lack protein-
synthesizing and energy-generating systems.

* With the exception of rickettsiae and chlamydiae, which also require
living host cells for growth, bacteria can replicate extracellularly.
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(3) Nature of the nucleic acid.

» Cells contain both DNA and RNA, whereas viruses contain either DNA or
RNA, but not both.
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Eukaryotes & prokaryotes

* Eukaryotic cell has a true nucleus with multiple chromosomes
surrounded by a nuclear membrane and uses a mitotic apparatus
to ensure equal allocation of the chromosomes to progeny cells,

* The nucleoid of a prokaryotic cell consists of a single circular
molecule of loosely organized DNA, lacking a nuclear membrane
and mitotic apparatus

* Eukaryotic cells contain organelles, such as mitochondria
and lysosomes, and larger (80S) ribosomes, whereas prokaryotes
contain no organelles and smaller (708) ribosomes.

* Most prokaryotes have a rigid external cell wall that contains
peptidoglycan, a polymer of amino acids and sugars, as its unique
structural component.
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Eukaryotes & Prokaryotes

Eukaryotes, do not contain peptidoglycan.

» Either they are bound by a flexible cell membrane, or in the case
of fungi, they have a rigid cell wall with chitin, a homopolymer of
N-acetylglucosamine, typically forming the framework.

The eukaryotic cell membrane contains sterols, whereas no
prokaryote, except the wall-less Mycoplasma, has sterols in its
membranes
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Figure 2.1 Internal siructure of celis. Note diferences in scale and
mniamal struchune bebhaeen the prokanyobic and aukanolc cels
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Prokaryotes
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Biologic Relationships of Pathogenic

Microorganisms
Kingdom Pathogenlc Mlaroorganisms Type of Cells
Animal Helminths (worms) Eukaryotic
Protists Protozoa Eukaryotic
Fungi Fungi (yeasts and molds) Eukaryotic
Prokaryote Bacteria Prokaryotic
Viruses Noncellular
las>

Iarneral Microboiogy Dr. Mabil El aila



r =
A

Bl ] g 18 ‘ |9 el ¥l ale ga Lo E
B - fut JE - 5 ¥ .
fyﬂii n.-:‘ + J | .‘ L’J‘ : il Jalsdl lall g2

(Mn:rubml'ﬂgy) o S i

——— g

E e Lasuy Ve
[ gl wllasiy b3yl
[samall Jio) 2ol
gl yoy Lassd s

-

:_lg..glu. Olegase iyl Jais | ir sl ‘1'?'” ple

. - — \  (Microbiclogy)

{' e - e 2 Lg¥1/ 19559401 A Laas \a _
{Fungi) F o {Viruses) (Frotozeal {Bacteria) e Jolats elsHlale a g b

i i t e A ppamall Gl ]

FOETRR T AP TCo e

ol phadlly (W Zila g adl)
i dA.8) A wslals
et des sl : li dlids Sinme Lol Lida g dlill By FH ERNELL Y
| ekl Jha) ddads plyil | agm e Sl SES |y il ains) #lgll gall Aty <%
gl laily : dnid | iy Eesdl A _}

L EseN s (2] L GRaaall el el Slys Soall (3]

ple il iy oy il Lge iy ARSI LSEN lle g las [ Dol e ] el el sl M el gl
i paon Al i p i B ey G vleasaiin Fad ] g8yl ' PN e dgegd y il s _{? o
lr e AR SN s S dige ﬁ l.l_':_| E"H“\%
lapSdlple | Sl ale Sl pladll le ﬁ Ayl halidl e ieall
{Boctericlogy} (Parastokgy) [Mycology) (s : ks
ﬁ | &P Vi [Pathegens)
052 —— o 2l 7
] .\_.n...:l..i . 3 | . [‘*%E-:I (L | I.'l""'#
.'"""‘ | -l..‘_;-.ln__.u “__.IH |_|l=I--'lul . ; ,_,-l_pi-"'l al
;...u...., niylptleh el ' | @: Cilaurg padll dgsmsll
Agalgily | 4 20\ {\‘H}_ 3
*sdtlly AEhaall «asuse hiianzl] — s - g pudlly Sl —
{Prokaryotes) blpil Sgitay Bkae | paiss = I' (Helmintns) sisadl [ [ 5y b s g it s e
(Fungi} Sl okl Bles J| et =k (Lhally Slasl) iy daill Alamdlladl |59y iy | g il AT o by
(Pretivts) Slmiliall dlas b slincl s=s lyjain i sy Lagale Ly {Aceliudar] ggblal
[ Al kingdaes ) Gl gamll ilkoall (pamie =—+ [Helmintha] ooyl dxukd BT el sk s Ay ey caldaibm Lgily i ialy
- : - : _ - ol Lusslazely Lagitons (Obligate) wdspls Jals
3 gkl Sl il [ (Halintha) Glagalt | galatiy aliall el ioms | | Lintracelfular paras:ites)
..,.q:‘_..hqh,....-i..m--;-mﬁ Boadme dgoe asalillS Pl gh JEEH oozt W Ll
o aplidl gy Lol L dAN by [ [ Ml ] el Lgilleny
@ Y P, PR R TT N \ | ."n-,_'mk"ll iy el R Gl
@2 3% )0 = _
] - e s x ¥ e e
il atlaat Wlaiid 1 ! kil & [ E99 5 !
| Saaptiae “J‘-L‘-.’-fl s | = s
habma ol Lply oniiy doH ol kS laedl pots (bl bie fgil me o) i At
| : (Cosmplan madbicaBular] L il g ok i} A
iy 3 { ol BB - lall s 5 i i
sianllly fualll alall pulal [ 6] el 4ol Sl s
A g ALl e e il ade aiay | [Muclenid] 153 ) {Acellular)

Al Camy

S| | & ®
» . ;
"m'jlﬁ.l::": F:‘Hﬂ Ak iy e gy F :*f"_;‘::'}"' ‘-"""'-'j:
{Structure) (Method of | gaqll L ansdl ' '"h"_:'f: I__f:':_""':' g i L3l Ll
repkiiation) RANIHIY: WS

% e s DA 5 i ol s el b il of _
(B Syl p (Replication) fuill ddas - BY i o ol o DA I RNA e gnime st o [T iy

el prelfiael (G --ur.lh.,.h.'.l (] s ot e ey (] ot AR iy [ clarguns PV . | 5 g il
o e [P 1 T P Ty iy gl L o R = TS [ T TR T | ekl 0 gy Bls
gl bzl h-—r T mhadd LAipia whd | FTTOE | D gl A il lebs 501

@A TP R 5T 02eh T et | T,



&Sl Sasy adasy usg

& Israa_ashrafd
i Israa Ashraf



