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Introduction to Microbiology

Pharmaceutical Microbiology
Dr. Rawan Abudalo

Department of Clinical Pharmacy and Pharmacy Practice
Faculty of Pharmaceutical Sciences
Hashemite University
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; What is Microbiology |
’ %

» (Microbiology is the study of organisms or |
: he |

< too small to be seen with naked eyes. |

L, becwse they are 5o omall 5 bak Some of Small
e Can be Seen by naked @je Such oSt bread mold
Cfunaus)
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| 1. Microof anis
o.ﬂanismsw

with the unal
seen only with a mag

y exist alone Of

3. Microorganisms ma

. in colonies.
4. Microorganisms are found in all kinds

of They are also found inside the
l bodies of other organisms

ol:,J‘@ij_ﬂﬁ C/J[:J:’

S - -7

o

F‘\Gmirous ﬂlgae

+ Some organisms studies by jScrobiologist;

ﬁfQ)( | CAN be visualized.with out the aid.of

CAN DE VI
mplification [bread molds (fungus) and

c/JLﬁ-L: ilamentous algae] b

—~° : e . . R T 'L » 3

W e These organisms are included in the discipline V.. -
of microbiology because of similarities in

properties and technigues used to study them

microorganisms:
)) — Isolation
2) - Sterilization
3) — Culture in artificial media
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decomposing organic Waste} YPEDBJ\ 4/}\:3\5&»3

- * performing photosynthesis sJucine J{oog}
* producing ethanol, acetone, vinegar, cheese
as:- .
* producing insulin and manyZ:)ther dru_ﬁgjﬁ D U zsd) \
\ o Nortmal ﬁgf“q Yok 15 fmnd "N \ﬂ\-eS“‘“e L :
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|
Har‘mﬂﬂ[ caus!ng disease

causing food spoilage

problems. These are:

'+ Disease study.
'« Water and waste water treatment.

. Food spoilage and food production.

-b@ustrlél uses of microbes.
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| Types Of mlcroorganisms

|
. They are .
. bacteria, fungl al

and protozoans

e \/iruses are also

considered as
| microorganisms. They
are different from other

' microorganisms
because they reproduce

l only in the body of host |

gae

The highest — largest category, recent addition 3
domains

Relationship Between Three- Domain and Six- Kqum n Syste 'n& :
of Classifications s B i

Domains :

/ /S 7\ ~N

Kingdoms : Eubacteria Archaebactena Plants Animals  Fungt Prousts
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| | rchae — ancient “bacteria”, i —— S———

Q) unicellular like bacteria, also -~

H/
3\Slmple cell strUﬁ‘ure,(prokaryote —
NO nucleus) but have distinct;

i metaboligflw (chemistry) allowing

them to @xist in “extreme”, |
environments | '
| |
I .L
e — - ) I S
| Domain Bacteria \
| \3 ‘

l 2-{Bacteria)are single=celled ,
organisms that lack a.

~membrane-bound.
nucleus. (Prokaryote:
also) :

. Bacteri?are found .

-almost everywhere on _- e |
the planet Earth.. |
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LOUIS PASTEUR (1822 - 1895)
] * ‘Disproved spontaneous
;; K - generation of microbes by
) £ preventing “dust pa rticles
73 ;f, from reaching the sterile brgt_h
e /| . |n 1861.completes experiments
) | 92 taneous
that lay$ to rest spon e _
j - - . | He aﬁ TN
‘s . EBMELONTT ) L) waisiiog .
. Showed microbes caused |
ﬂ V) fermentation and spoilage 2 |
;-*5 - ¢ Considered by many as
% SN Father of Microbiology”
; LIS G @ Ga> Db ok o2 Y T
B Pa=)) O L2 by Lo & o)
PASTEUR’S EXPERIMENT % N ) o
.. n A
3 R il No 4 L
, \ \ y N @ \) &
) I .
09 N
: \ > u N\
J
9
ﬁOjK 1 S slophized 2 Droth alloeesd 3 Broth stays Slenle 4 r{"'s:l‘:.l-i tihed so i
- 10 ¢l slowly rcdetindtaely that the stenle broth

cames an coniact with

bactotia ared dus o e

pasteur’s swan-necked flasks. Broth solutions rich in nutrients were placed in
flasks and boiled. The necks of the flasks were heated and drawn out into a curve,
but kept open to the atmosphere. Pasteur showed that the broth remained sterile

because any contaminating dust and microorganisms remained trapped in the
neck of the flask as long as it remained upright.
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: ' . t mi anisms cause

: “Demonstrations that microorgs = =

_. =\ |

" disease: Germ theory > ? & 57 ioneJé‘l") in |
. -4 o a

t 1 Robert Koch (1843-1910): was a8 B2r=se o |
; ~medi ~obiology and worked In CNOTEEE

; 4 medical microblology <! ded a
SEPNLS herculosis. He was awarde

: ") | anthrax-and tubercuisi=., +lates) he set

. /7.~ Nobel prize In 1905 (Koch's poOsS

.?- Ef\l\ ~ out criteria to test. /- |
g L fﬁ}}\; |
::_fl 5’); &\i a . . s . . a h hlinkf

. g2 e Hiscriteria (is still used) to establish'thell

/pnﬂ*"‘m -between a microorganism and-a particular

. disease that it cause, is known as Koch's

1 postulates. -

i Diseace BT Q“;Pj.;_ Ejl;p =) =, .E> @)ﬁ)ﬂ_)) LS ,é:/)
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Koch’s Postulates

' J1 The microorganism ;must be;
spresent in every instance of the

[‘li-‘-'-lu‘.'f o4 'h

.disease and absent from healthy ~ r. (325 ()
—individuals. H NG N2 s
| 2 The microorganism must be N
‘capable of being isolated and, BN =t
. grown in pure culture. ‘*? \
' 3 When the microorganismyis |
}f\ - inoculated into a healthy host, -
) \u‘:;/:\ i itbe\sﬁame disease condition must
et ﬂé/ \ )?_'{r_esuq_.
R/ .-J\ﬁf’ e — .
e =~ 7\, 4 The same microorganism must be oo
s (/pJ/L < re-isolated from the EA0A fﬁﬁ‘:}
experimentally infected host.- Scopnten —
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antiseptic surgery”s

| Prevention of postoperative sepsis:

| due to microbial growth derived ,

History of Microbiology — Aseptic
Technique- Joseph Lister

\) W\
* He is popularly khown as “Fatherof v [ 18

* He was deeplyinterested in the
* He was attracted by Pasteur’s germy =

theory of disease and concluded that: |
sepsis or wound infectionumay be

| from_the atmosphere. *

M—-—

Penalliy ! @33\ « ALEXANDER FLEMING

'|

|

i

-‘bacterium staphyloccus aureus was-inhibited in
':the*'a_r_e_as surrounding the colony ofa mold that
had-contaminatedaPetriplate. The mold was

" identified as Penicillium notatum, and its active

compound was name.

In 1928 Fleming observed:that.the-growth-of the.
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Naming and Classitying
microorganisms

- Linnaeus system for scientific nomenclature

« Each organism has two names:

N 1) Genus (aene/ic Nam¥ \
v 2) Specific epithet \

Bocl-eﬁa ﬂame

(enus- SPecfiC ePithet (SPecicd)
(‘qp{ﬂ»f lodde M&U o He
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297

T;he genus is ¢

————

A Latin origin

—

.
——— s —

apitalized, and the spemﬁc epithet is with lowercase

Could be ag an honor for the scientist

€.8. Lscherichia coli (E. coli)-
- discoverer: Theodor Escherich .
- describes the habitat (colon/intestine)

e.g. Staphvlococcus aureus (S. aureus)s«—_

- Clustered (staphylo), spherical (cocci);,

- Gold colored colonies (::mreus)J

%Nh\é E Col wWas ﬂameo—f QS ‘H\G}?

e —
.

In intestine )

(o)

\\____,,/

D

-EO b Celon M
ecmme% Yo %e 55@%( (Hheoder EUSCJV@( O G‘S
E Sderich: Scientific Names
Sc1ent|f|c Source of Genus |  Source of |
Binomial Name Specific Epithet
Klebsiella Honors Edwin—._ | Thedisease.
pneumonige | Klebs |
| Streptococcus Chains of cells , Forms pus (pyo-),
| pyogenes (strepto-)
Penicillium | Tuftlike (penicill-). |Produces a.
chrysogenum o o yellow (chryso-).
‘pigment.

Trypanosoma cruzi

Corkscrew-like

| soma-, body) ,

‘(trypano-, borer;

| Cruz

Honors Oswaldo.

[M:QJ\

e =

yal) & o=

%o ‘_:HQ)
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Peche"“m Trypanosoma cruzi—
N L/
S )

—— R —

Scientific Names

enera named after individuals.

c-~neriehie ool Theodore escherich invented the bacteria

which causes(@isease in colon. ™~
Neisseria gonorrhoea: Albert Nelsser discovered the bacteria

which causesWoea. )

 Seurced disease (e disence)

| T
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Scientific Names

Vibrio chlerae: Yo §<5 4
o Bacteria is comma shaped which causes

iy L
L1 ] . 1 N
;r,_-j: ""‘i--‘l' [ i
k. B i F_j n h. L J
- ‘

SR

; 1 L iy » : s
CAVLWY ¥ Pl .'_”.’,-'.I*.';‘_*}Irf TN
. - Y = i

Staphylo means clusters; coccus means spheres.

L@Jd”lori mldobe> micfobe ) (S—Z\)_‘jf*’ Cwl k£

- L I'l- ‘* - ﬁ - % 1 - 1 ) ) 3
oy | f Jf i § F 4 j f FFAIC reorg ok i 4C
y g F A0 £ d L N F | ’ f ) L4 L L

Saccharo means sugar; Myces means fungus; cerevisiac means
_beer. yeast which converts sugar in the sample intoAlcohol.

A

T

How do we view microorganisms?

e [Jnits of measurement

When talking about cells and microscopic organisms, you would be
measuring using MICROMETRE (abbreviated: p --micron ) or stated

as: um (micrometer).

| um =1 x 10-meters/ 1 x 10~ mm
| mm=1 x 10° nanometers/ I x 107 um

To give you the idea of how small a micro metre 1
[-'a human hair is about ([00 pm} wide

2 ared blood cell would be around@ _
3" typical size of an animal cell would be from @— 100 um )

.

o \'—\Umaﬂ --"'"'b \C'JU HVY\

A W A, o T - g TR
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S —— Microscope

Eyepiece
1 yep eyepiece is 10x. There 3

i’“‘ Lol dlfferentmagmfucanon

Objective Lenses

More than
one objective len
€s. These are the pri roscope and |
can have specific primary lenses of a compound microscop |

Magnification

———

| The I | T L '-
: ).‘Stage the Iztztferrr below the objective lens on which the object to be viewed is placed. A hole in 1
! — | ge allows light beam to pass and illuminate the specimen. |
Stage Clips There are tWﬂ StHBE Cllps one on each side of the stage. Once the slide containing the specimen t\
| = '5 placed on the stage the stage chps are used to hold the slide in place. |
iDiaphragm Itis located on the lower surface of the stage. It is used to control the amount of light that
| —— reaches the specumen threugh the hole in thestage. B
:;_lll : is the I|ght source for a micrescepe typically located in the base of the microscope. Most
uminator le lighting control
- light microscopes use low voltage, halogen bulbs with continuous variable lighting

|ocated within the base.

E——
e —— = R =
. i T  —— i - e —— T — - — e —

e — —— e — SR e mm — - S = = - e a

p—

2 adjustment knobs: fine adjustment & coarse adjustment knob; refine the focus of the lenses. The |

he Adjustmen
|rr 1 X coarse adjustment knob helps in improving the focus of the low powers whereas the fine :

| 1.'eh::ljuetment knob helps in adjusting the focus of the lenses with higher magnification.

|1__._ | —_ -
- —
—— _— - m— - = —— e e e e 5 . . — - — e = i

Types of-l\/licroscopes

s —_ "

[ icht Microscope - found in most schools, use € compound lenses and light
to magnify objects. The lenses bend or refract the light, which makes the'

Ob_l ect beneath them appear closer.

Seannine Electron Microscope - allowrscientists to view a universe {00, s‘@)
s

smalli to be seen with a light microscope. EEMS do not use hght waves‘j
they use electrons (negatwely charged electncal pamcles) to magnify

objects - »

Transmission Electron Miermee@- ‘also” uses “electrons,” but instead: of -
ing the surface (as with SEM's) electrons are passed through very -
| thm specxmen Specunens may be stained with heavy metal salts

(% CamScanner


https://v3.camscanner.com/user/download



https://v3.camscanner.com/user/download

—

_Bnk:.n wan LecuweNheek  \ows pskeur

e S E

— i —

e e R - —

IR

@ ,L_ow %_P@.S.\‘eu - ._

:‘m Anl‘dﬂ_“\JQD L@ﬂU\Qeﬁ\\oBK St . \epstundlpr, Nt ) L

e Hrsk m d\o\om\eg& o\msecue Yackeria b g,_usmﬁ ~aingle \ens f..".,f\_f;_llazégﬁfn; —

Rﬁ\ad%'-ﬁch . Japeph Lisker- _pleXanda -Fleming

ey —

- e i —— = - —

.

ey —

o He ﬂeﬂow ,Blg}ﬁumlnoﬁﬂ PCOCF.SS- IS b i A2

. ﬁMQﬂ:}bBS M)(d h&ﬁlh?‘fj © -__L‘“" _.:.'T.?.;....'_'..___H_ﬁ_

Q},_‘u}hv ?’2 5 - K

(63':_65 C) ‘ﬁor | _30 mmu}eﬁ_.__. ___r.;.w_.___. Ayt

‘t

| S—— {’:\%er (O] ) NIEENS |
hic. ____LGS _35 C) %Of B\ 6€Coﬂcl|§ e

e e A

— G —— e —

}'\6__ %L )f‘b V?_€¥ %?gi\br\eous._%m&&éan ' ' t i}
. Shaved _micodes Causes —p (ngermmhbam @ 6?0\3 gge A

\46.4\6 %&Ea’ﬂ\ﬁr oF C_Q\Q\G\ %j -

'!'_-..i
RS

—
——— --ﬂ*l# _.-._?.—- - SRR ]
e — L #
¥
H : L
— -—-' . - L. — —-I-I.JP'-—#
il ; p— r—
]
k. | ' b
¥
P —— e ———
S — s il - g — A —— B g —————— e S—. e e A a
i
i
-
[
1 L
*
-
- -—-I—---——'l-"— N i il < -
1
] 1
' i ——— = aEmmaa — e - - : L
"
b ol i ""j' e *‘- oW - — a— B i i — S —
-
— mg— — ———
A F—
= J— . —_— e ——— 5, —— . s I ————— — -
— —— o —— —— — —— — e J— - .


https://v3.camscanner.com/user/download

- %&PS 019 LOUI6 < €XPcf‘meA"

@ Heal::ng %ung_ned:@)_JaﬁK Hn.LLohn [ ok

NI 8 S— 'ﬁb\l‘fit\d ﬁ:j,ﬁ__DOSAqu\ — - ~—a-—a-~~—
it gid B(’O:“\ e rnC)”) D DL\LQ@D} {or ﬂ)l(fnstgqum% -

@ Reobw ol e b Coo Shawely (Brth vee o sherle)

T —— g M————

Q Flack _klted B0 Fhak Yhe _5Ef;\e_bj%.__&mf,s.__.,

10 Cﬁﬁiﬂﬁ\'__m\'“‘\ \)Q(;\‘Qﬁﬂ K dUSl' %Om__g.s(\_,_

Mucloofganim. NS LY _\Z\QSK S | 1AV __“‘_;,__‘___Q_L‘L»“ Q}vﬁ)‘%‘-ﬂbﬁjm

b B (Coding Yews & Lo ThikK W A9 A sl
_ﬂw\l’nP_\j \na\'efa 5 Cnﬂ\‘am}ﬂﬂ.;hm\__b,__.. (3.# N _;L,o @w mmfoofgcmﬁm db \As

E RG‘MA‘ KO_C\’) s

o — =

o 'He wched_xn_QLaiman%r o X & }ubzmdosﬁ ITEDE o L
. He  wes ouwnded _a Nehel _prize

. He S;}' ol orleria okt doo E,SLGJDIJS") 'H"(i \tf)K
belwen _ftodcromancm Cfachdar diseaee dhal ik Gue

(_fomonsjrfaﬂ OQ_iha}_mfc&d‘gan SmS_Cause disense : (& m‘ero _j)

— w— e o= e

@ JOSEP ngkf .
*_ Heﬁls ._KDOLL)D Qsji_Ed"ff Q‘£ @\%Se(j; C. 3436%{

e was  abhacld E-tj [lllzeuFS Qerm. —]—1@[} of dlseqse,___

R &QDME_%DLSEP_SJJ oc_tound mpﬁ:‘ia_m,g be due to midsbial
o derived From almesphere

——— T . | Wi e e

e e iy i i W


https://v3.camscanner.com/user/download

*TE] Alexands Flemg -

. He dliscover ed---,mo_\ol-_MQS_-f Eﬂhﬁf@lﬁa@midufum#galmjcuﬁ?“ S

——— e e

- : __(._D E%C)ﬂ E’,ﬁd\l 7 — | —

. \Celqki@ Nicover  Diseate in Cloh. .
s @ NE’,J SSBGQ 80n0W L\oeok I g : _,,__,; |

— rddedﬁkdxsmw " reloked Yo %ﬂoff\'\am_di@mﬂﬂ —

- T ——— &

e —————— ——

ﬁ_@@’]é’/aq ﬂama:/ CHQ}Q’ MIC[ob{iﬁlﬁaPﬁsJ_..,_._.r _H

: .__.@AJ_LBGO#_H_QS’\_\@QI& o S B S
ol o)™ Guoma Sl Choleta e

_ @éhpkga@:& uSﬂ____@Pz‘oferm ipliS |

______?‘ Giencta named. ol BYeibule of micrbes-

L _Clusles. SDhelEs . . .

—_— Socc\«xa_amgceﬁ CereNiS! ) S ~ __

(___ Sugals 1%1\953 \DE’ﬁr o

~ 1 iS Cdeas‘- m\uda Cmn\lﬁ"*’ %u\gqf " %‘ne ,@ﬂmp‘f _“ ;

— Pa——— c— - i = —— rm ———— S
E—— PR ——— —— ——— — el i —— e e T e e o S & —— e i g .
[ar— ol e, = e m— ES i E i
| e — —— " A, — — i e — . i Ty, b =

m]—o QI.CQ»\Ql_M_ m—— ; ,,,f..m


https://v3.camscanner.com/user/download

