Slaslll § did> Oglae SLAI 3 L K
3 Sloglall Loy e Ay (2 Sl 3 5, S

ey
¢006m‘ &3}




e et .- ,::'f,) o =
%%ﬁm _QOKQQ&C__&KMSJ{CJ\ Q}_\;J_Sy_*@u],__t})—f{::ﬂ“ 5%
| , —_ .
GO e ————a i
o _nucteous ® HOS.”U(J&US —
@ . Ex . Reckerio §Achen £ LRt ()
S @i T @b bty e Dl et
g— L—E)_.JAL F-H‘dw_a I | IR IR DS RS L MBS S S S S—
G"PGJ'-’HQ-J‘CI’ Nive in edteme CondI/:M pTilk Cabaris _ —

—S“ﬁmga 9 NJifuses 5 Rackna s L,)Lfv l.ﬂ_,_‘j o

11. e —— —a— C(:':U LU{.’.LH U«l% PEPHCch]JCaﬂ 44— l-/_)'»g_) CD ——— —-*-:
§ - C@H wall with Chibn 4 70“5:.

ﬂl\m\/m»@_d«rcm&:w A Protoleog 9 {f«g; 4 \_/___,_.S_S

\c:dr they have d%@na_ -1 7 RN L L AR S #
n O bg%o_ma} NLE Baclﬂ a 170 / ﬂmgl EPm\-o?pa 905 i

\J\MS?._- VS Y\o‘r Coh&def as Cd[S @__._._

. 'H\%j Qf#f/ have DhA or fqu_pﬁO[' bO‘H’\

] %Eg either tovolebed o GPsid

; l d . _o_NON ____mOl‘Lle. UtrUSES_E?l'CJJ ”CJWM Qf_
B b !, 'H‘)etr_lnhﬂg_()ﬂ lﬂ\JOCIEC’ Cﬂ“

e

\@-—@Eyég;ﬁ‘fﬁm (S @ (o 16%\%> (352 4) ;
Bacleria Coﬁ__\éﬁ__réPL@Lfﬂj !9_.9 ‘ﬂa_‘jjgtﬂf\__@ ——

I\lamlqgix.ﬁ_bac}cﬁm_.daﬁeﬂcls_cﬂ _y )

® Shofe @ B(rqggmean -

' L@Me G oderia 5 chanel by O\S €6 Q

Phimell, Dain Cotlen USiey dialorm.m; W :l—_em\:j \:e_jemam?

'S ‘\'k«vxm




&@’_g\_») —-:;k(ge\ A\ Pl D e :

P@P\a dog \ycan_s4

o e

—— — l-h.-l-. e ol o N e w—————

il S C\n\\})\ol—\cs__g QSFECAMJ FE'.DJC,I NS %mups
T-_I 1 Q—:—:MNE’@J to GArtve b&g,\'ef\d i

i

i

E=\re \:;Qdeﬁq Mole FejtSNmGXV I"D— @ :?
| i

I

|

o boonsie o b5 ouler. Merbie (ol Shpkeg) the

—— --_,__ ’?M'CJ‘\L,_Pe/. P!C?Smlc___,SPJCE MQ.K\@_Q’ ’ﬁﬁmﬂ-’ l
Ao (eadh Papaolqg\é Caq

-F“'_-

.Sirm\ alaS \ﬂff‘j a \M@ﬂﬂ%‘r AN4" :@

L.}J)el{mw\e Hr\@ \0\&\\1 — MIcfoanQﬂfélm
on_order, fo Sele 'H)P bech \mailol

j5,Oeorlg1(;Sjcs\m L@J ACAO} FO\SJF BQ@J:EQLO\ g_,t L&? 4 @ 8

Red. . Coi.otedGachol fuclisin g sd (Al

Cy This Shatn is  SRefic e O‘iCQU@‘I\j ocid_fad bocletio
ko bind . temy@lic_ocd (wowy \qgeg_ikﬁsmlfeo) oN

Olcidl Pack \DGC}C_CQ_CEJ UOCLH e

—*@c}nge#-&a_@dage L }2%,- & Chﬂmlaé_buml@_d_o_v_ (e Il za
BOCLGJ]O.L@U_UJQU dc 5_3_9‘_135_&” | H

LP_S.C_L_LPQQQyﬁCACJ\QG c/ﬁ@ SN € s S | PP CY @ i

L ol€ - R}H]Qg%lﬁa ( Mol € Awgea;(_l Mj 1

@JOJ:OXM’)ﬁE__L; P_Ld é_ﬂ _ _DLB_ﬁ_@lEQSlfB Ujg l Flfiﬂ | ‘J‘)_.t-—é)

B es) J.):« 6. (eSiStonk ¢ aene R\ _-dﬁ»“@slSﬁmL ‘Q:Lf’fq Jw&) Iq_l

o
—|lp e —— -r—-—-—i—l- —— i el -

28 J@Jﬂ?itﬂaw /ﬂﬁﬁﬁ._éiﬁmubwlﬁéﬂ__P\qgmmd _J |

S Plasmad ). sloa Pasmid ) i e lele  Vag, G,p__tpL@ i

C @L Q,SMJJ/ _y»i»l\ gmj\in_*dt@_aw ) res‘,s%nd gene,s_ct;-

PR LN S TSN e T



N o e N S B YRR

r;;,w I_L:lr -'_'-il].,l- ﬁq'_-'"‘i"-“-" | T

REQIVS Thty

:-‘J' 1-’-';"“"\’-. b £ .-.-l ‘F_*

, _;' 5k LT % i
“.;‘].'1“ _‘f"r_L. ri‘ R lt -_':.‘

O R e as

r.#. 1'“"--._-‘.'3- T i
ik ! r

MALE ST AR
. ] - "'-1' - | .

i = peg

Mg l‘!‘l L
. TH '?I AL

& -‘L
- i '

- = ——r— ] (
| | Cytoplasmic (Plasma) membrané B

= I
e Thin layer 5-10 nm, separates cell wall from cytoplasm: |

o low of
* Acts as a semi-permeable membranﬂe:,t_he inflow anc OUt_f

metabolites. T
T QA (2

* Composed ofwith small amounts of({arbohydrates.)

. Ehe main function of the cell membrane)is tthe movement of

materials into and out of a cell by transport mechanisms. It §ynthesizedcell

wall componerlts,ith DNA replication,proteins,on
dapturedenergy as ATP. It also contains bases of appendages
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[ Other Cytoplasmic Components
Ribosomes : Are of RNA and protein. often grouped in long chains called
polyribosomes and their main action is protein synthesis.
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*No nucleolus- No nuclear membrane™ TPoctank  fole el
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-single, circular double'stranded DNA™
*Many bacteria exchange genetic information carried on/plasmidsy
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(small, specialized genetic elements capable of self-replication)
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Prokaryotic Cell Structure
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Yl. Conjug()a{:‘:n—pili: ong pili, found in some groups of . TR
| |bacteria, attach 2 bacteria & DNA is transferred i >Ea*n-i|§'ﬁa:. |
through them, a process called conjugation (like sexual § s, :

<reparc:rductiu:‘.m). Results in transfer of antibiotic
resistance among bacteria. Pfl: ﬁ)( _ |
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| Structure of Bacterial Cells: SPORES

» To enhance survival during periods of environmental
hostility some gram-positive rods form of a dormant

cell called an endospore inside the original ?e”- _
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poresare the most resistant life forms known. oo o
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Sporulation Process -
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Cellwall  Cytoplnsm {8 Spore seplum begins lo isolate newly replicated
" | - DNA and a small portion of cyteplasm.

.1 Plasma membranc starts to surround DNA.,

Plaama : - ) \
P ——— b & {-gy _ G - cytoplasm, and membrane isolated in step £ 3.
sExamples of Spore el SIS
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Spores formed by only ) sporustion. ch ARG TR BAB DD Sormiation \

_two genera of Gram- TR R D o et i
positive rods are of '
medical importance. .
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S @w in sOil and other inanimateobjects. !‘

gl contamipated with seils can be infected with spores and cause |
diseasessuch astetanus, gasgangrene.

) re highly resistant to many_chemijcals, including most
disinfectants and antibiotics. il SPoreseT |
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* Only solution designated as sporicidal will kill spore
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A. Eypical bacteria ) — Q 5’% Mj’“; Mycop/asma l

5 ~ Three layered
B!iAtypical bac‘ceri’a:j{2

- cellular membrane

include groups of organisms such as ~ cyopsr _ oein
E)\ Mycoplasma, Chlamydia, and | o,
A 7 p W[é
. o e Y
J IS ,_
Ribosome R 3 <) J

capabilities that separate them from
the larger group of typical bacteria

DNA

N PfoKargo\—ﬁ M:GJ ’H\eg dok  have cell woll
C“H'\Uﬁ F\S %omﬁ‘ﬂﬁf:ﬂ misseqd in this badcria)

Types of bacteria —energy production
-2 647»6_5))-) :’-L,Du] s .
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» Aerobic bacteria: needs oxygen for survival and-energy
production.””’ |

/

Fxample: Pseudomonas aeruginosa.

 Anaerobic bacteria: cannot live in the presence of oxygen.
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| XEj(a mple: Clostridium tetani
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Hierarchical classification of clinically important bacteria

according to six distinguishing characteristics.

— - —— T — —— .

: ~ Medically Important Bacteria Classified according to:
| —— e n E S SR I
Il | Physical properties of cell wa'l
| T T T P R S——
%Q‘;Cﬂ) 1 Rigsd  Flexible
- cellwall cell wall
W& l L ngphn'o.g?
| L_Simple uncelutar | " Fiamentows ]
I} ‘ ] | Growth inside or outside host cell
5 o .
l Obligate intraceliular parasite Fres h'*-r'ngJ
5
t

‘Gram-staining property ;

T @9 5,3 o

= A
" Shape

llu...-- CEER PR

Oxygen tolerance

k .‘I'.‘I.'.r --_: = ; / l
R Anaercbes £‘/

e S i T i " Tl

e —————
e —

Classification of Microbes:

Classification of Bacteria:

Medically important Bacteria are divided into three groups:
1-lacking CellWalls: [xample: Voo
2-Flexible (have Cell Walls):

Example: Spwochetes ({reponenia).
3-Rigid Cell Walls:

- Filamentous bacteria: (antibiotic producers).
Example: Sirepronvees.
B- Simple Unicellular:

?

1-Obligate intracellular parasite:
Example: (Rickettsia , Chlamydia).
2-Free-living bacteria:
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. Because bacteria reproduce by binary
fission (one becomes two, twO become
four, four become eight, etc.), the
number of cells increases exponentially

v pgaruyiys SO
‘Stationary phase; Daath
phase

Log number of cells
——

with time (the exponential, or log, phase (Il:;gm‘/ 3
of growth). *"“" | Log (exponential)
« Eventually, growth slows and ceases |—J—) "phﬂw(

| entirely (stationary Phase) as nutrients o mme
are depleted, and toxic waste products AP

| accumulate. Most cells in a stationary j - O> :

| phase are not dead \/O\ \/O%
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Lecture #3

Pharmaceutical Microbiology

Viruses E

Department of Clinical Pharmacy and Pharmacy Practice
Faculty of Pharmaceutical Sciences

Dr. Rawan Abudalo i
Hashemite University E
i

W

What Are Viruses?

I » \Virusegare infectious agents that are too small to be seen with a light

microscope and that are not cells.

. They have no cell nucleus, organelles, or cytoplasm: oo e
_ ey A T
o \Yiruses can)replicate, or mIL|JltI| | onJ;-Ltu:@l.d_e a living host cell. As such they
are called obligate intracellular parasites. » )
| ' b Pesad) n hatt Cell
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5 beaanse 1k s aib be dwided onless

Viruses don’t grow or replicate alone, they infect host cell & program it to
synthesize the components of new viruses
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« Nucleic Acids
. 3 virus consists of molecule(s) of DNA (

or RNA (RNA virus) but not both.

L
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~yiruses and ajvirus-like agen

Viral nucleic acid ca bessingle-stranded OF
| ant Jinear, circulat
@éegmenteq (existing as several fragments). o
‘2 :
. All genetic information in RNA viruses /,r“ B 5 3
is carried by RNA. .RNA“ﬁ"’e’ﬁﬁdﬁi'éé'”"t)'ééurf'only_'jnf J Yl ok
t called the viroid. IV i13%0

d M0 les 0 components of VIruses
‘ e o T o I - — —
.. d pr0t8|n“C0nta|nlng structure gA Nonenveloped ulruail
(capsid) designed to x:."i'f}l}: .
|
\ rotect the genome. Nucteis acid |
' B Enveloped virus |
| () Capsids Jlso play a key role In the — ]
_ttachment of SOME viruses to host -,
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(nside Vet PR s |
id | osed of protein pctoic sesd SR |

\ .EaCh Cap5|d » comb i General structure: A. nnnenvelDPEdi

B. enveloped virus.
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