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'« The discovery of Antimicrobial drugs have successfully controlled the

maijority of bacterial, parasitical, fungal infections during the last 80
| years or more.
| « Sulfonamide 1934, Penicillin G 1941 (from Penicillium notatum), 1
|

followed by Aminoglycosides (Streptomycin, Kanamycin, 1946, from
soil bacteria - Actinomyces).
'+ At present more than 100 antimicrobial drugs of different classes are
. available for use in humans.

'« Clinically effective antimicrobial agents should exhibit selective toxicity ]

| toward the bacterium and not the host, few side effects and good
~ pharmacokinetics. _ -
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Definition

- Chemotherapeutic agent (drug): any ¢hemical substance used in medical |
practice t I
- Antimicrobial chemotherapy? the utilization of chemical substances to treat |
- 'microbial infections oy
« Antibiotic: chemical substancevalﬁiﬁi’f‘-"b?‘Bﬁhisme that inhibit
the growth or destroy other microorganisms when used at low
concentration Duch ag ?enid\\'\w

| « @lthough the definition o indicates natural substances, many
antimicrobial compounds that ar&geémisynthetic)(e.g. some B-lactams) or

® (e.g. sulfonamides & quinolones) are still called antibiotics in
common practice
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Properties of Ideal Antimicrobial Agents

1. Selective toxicity:
+ -The drug should harm t ngi_t:rob_@i_ggjficant harm on the
host. This means the toxic dosage level (the dose that causes damage |
""to the host) should be much higher than the effective therapeutic |
dosage level (the dose needed to destroy the microbe). !5
<o ED oo A4 ID o VN |
« To evaluate toxicity of the drug, chemotherapeutic index is used: the
ratio between toxic dose & effective dose

|
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- 3.:Stability: mai
y¥maintenance of a constant, therapeutic concentration in 1
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4.Resistance by Microorganisms Not E?]‘Eﬁy:b.c(aj&ired.—a \o ksl B |
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. 6. Reasonable Cost.__;.m _-&@qﬂ@ uleink)
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Spectrum

—

biotic: active against_sing!e or limited group of
Cook N bes o Bekbiolc €01 415,

aNarrow spectrum anti
M.O zid

. is one that, as a result of chemical modification,

affects additional types of bacteria, usually those that are gram-
negative. active against types of bacteria G- & G+.

A-ve s Guave Sy PAelibichic (rrs e

Extended spectrum

@Broad spectrum: active against a wide variety of microbial species.
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Bachiredd!Q) " inhibit growth of microorganisms such 1

— as(Sulfonamides, Chloramphenicol and
Tetracyclines). This is determined in vitro by testing a

standardized concentration of organisms against a | = 1o m
series of antimicrobial dilutions. The lowest % .
concentration that inhibits the growth of the organism | r

is referred to as the/Minimum Inhibitory. |&
Concentration (MIC)

@ Kill microorganisms (such as Penicillins G
and Aminoglycosides). This is determined in vitro by 10° ™ penkiinm

exposing a standardized concentration of organisms L
{0 a series of antimicrobial dilutions. The lowest PRl
concentration that kills 99.9% of the population is Rodefia o> 32> >os Loy | o)

referred to as the Minimum Bactericidal (G ol S deshh
Concentration (MBC)., Lo 202 220 _p_'f: 9y 54l :7
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Tubes containing varying

- Sk ‘e Subculture in antiblotic-free
] concentrations of antibiotic Growth D:mlcworganism ls medium, and measure growth
. : : ; ;
1 are inoculated with test measured after 24 hours " after 24 hours of incubation.
| i of incubation, | i |
Orgl““f)]n. | i | |
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-/ISetermination of minimum inhibitory concentration (MIC) and minim
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bactericidal concentration (MBC) of an antibiotic.
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¥ To be sure that the patient is suff
v’ Know the site of infection( GI,RT,UT).
+ Take the required specimen from the patient.(
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v Identify the organism. 2ell) fi\e s 521=
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@ Renal dysfunction. il led I L;\ec\c; o Opouth \}C@,\U;c

3) Hepatic dysfunction.- <druyg occumelation Kok 19 esistant 1o
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(5) Age. |

6) Pregnancy. . = Tl
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“Advantages

To delay or avoid the development of resistance.

(Ex. Tuberculosis) Nead Gelbivakion of drogs bo et 51

2. To broaden the spectrum of activity. (Mixed infection , severe

unknown infection,). zysl) &t

3. To obtain potentiafion (synergistic effect)
=

becaue
it lm'g“
reSl‘shiz

>

Ex: -B-lactams and aminoglycosides in endocarditis. Penicillin +
Aminoglycosides

- Co-trimoxazole.

Sundkesis  tn baclenq
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2separate IV bolus injection ,with time interval to avoid interaction.
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Diséairanta_g-e”s:_

1. Qoncgmitar:lt administration of a second agent is usually
bacteriostatic and may interfere with the action of the first drug
tﬂ@w— Sjﬂe'g.‘ﬂf‘c etk G . T_U:' Craer @

MR ok < b el Anbogomish agent ) 052 ol,i Y

2. Suppressjon of normal flora, so give higher chance for
opportunistic infection (superinfection).

3. Increased incidence of adverse reactions. (increse #e risk ol advirse et

4. Highly cost becase e e ankibioke 1S
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| (-\_) Drua resistance. (the major problem )

(if the maximal level of that antibiotic that can be tolerated by the host does not |
halt bacterial growth). |
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Problems with antimicrobial agents

= N Cm (st
3. Adverse effects_)
a. Hypersensitivity})(not dose related)
e.g. Penicillin, cephalosporin.

b Toxu: effect dose related) -
H|qh serum levels of certain antibiotics may cause Direct to_>.<_lt_:l‘\-(
Organ toxicity
e.g. Aminoglycosides(ototoxicity)
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alterations of the growth of\normal flora\of intestine, genltourlnary tracts.
Respiratory tract

Appearance of a new infection while treating an original infection
(multiply C.difficile).
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Mechanlsms'of Actlon of Antibacterial Drugs .S clrte

Antlmlcroblal drugs affect various bacterial cellular targets:

1. Inhibit cell wall' synthesis - u\\ o on Pephideglycan

' 2. /Inhibit protein'synthesis il affedt on ANVA € M hosomes
3. Anhibitnucleicacid synthesis.. - ...
| 4. Anjury to plasma membrane |

. /Inhibit synthesis of essentlal metabolites

(?o\\c ocd NP

S Need Hr badeia . |
e whith  ar ikt %or DME _X’:_.f\hjf_::__ﬁtzﬂf"f\.‘?%'?
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Mechanisms of Action of Antibacterial Drugs |

!!{5' _Nadkor™ e ‘L}z"' €| _wat _____ | | e ,
;&\ppcpf*ﬁ"‘ e e I = \
| | |
| ‘ _
mei@_-f..cp.,é am -
( \:\Q—tﬂ}@—c)—ﬁwﬂ-ﬁ _ Confebtbon ._-LL?:J’.—_.‘__JS:.&_,E;_---Qnhbo.c_lﬂfiai_._#-_J,L_@
o ‘E\,LJ:‘_Q-LfQIg (e_cgﬂ-:(‘ as (_y-;:-bl_':;;;-)
Inhibition of Cell Wall Synthesis
| B-Lactam Drugs ,
|

. The main group of AB that act on bacterial cell wall is the ‘beta lactams’; SO
called due to presence of a B-lactam ring.
" Irreversibly inhibit enzymes involved in t

synthesis
. These enzymes mediate formation of peptide bridges between

adjacent stands of peptidoglycan (cross link, PBPs)
Drug binds to enzyme, competitively inhibits enzymatic activity

drugs include: Penicillins, Cephalosporins,

~arbapenems and Monobactams

he final steps of cell wall

i
e — e
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) [Cephalosporins)
«Cefalexin
*Cefuroxime
*Cefotaxime
*Ceftriaxone

|I CCP}‘OJO Sfarine ——)

‘ |
R-Lactams —» Backeicidel \

Narrow Spectrum
*Benzylpenicillip (Penicillin G)
*Phenoxymethylpenicillin (Pen V)
*Flucloxacillin _

Broad Spectrum

* Amoxicillin/Co-amoxiclav
* Ampicillin

Earbaht_ager_n;sl

ta p |
Monobactams *Meropenem |
Aztreon_m *Imipenem |
gy\,) U‘-"J’“ *Doripenem "
— __ *Ertapenem '

Cac DQ(’cn-‘-’mS.e Drug name ﬁﬂd UJ“H\
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l . .
| Ex. Clavulanic acid LS e, o g 1051‘ |
’ QI_& HMGXEC«'“;V\ YDQ% P E | 7'-(\.1.{&‘1/““‘:0"':
For example clavulanic acid Binds to beta- I el <t
| lactamase and competitively protects 5 foe \omclet® 01
amoxicillin 3 N |
- *They potentiating amoxicillin against A % ) |
- 7.,  beta-lactamase producing bacteria. Sl e backenir

L It is called-Guicideimhibitor o - < m?ﬂfﬁ:&
\\\‘\ﬂ‘\\(‘ui} AI‘J ru‘{";OV\ O"' Oﬁvu|aﬂ!‘(- a(/l\y !-0 QN\I'C" 3 Time .r .
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_PENICIIINS aaverse errects

Allergy to penicillins is rare among children but occurs in 1 to

0]
10% of adults.  (Fizme oo feaiclie o+ Advare e 55

e S ——

| s _ ot Vo) opdl Jlo 15 20
— Severe: @naphylaxis & death & g nigilin aller Pt )
——" R . s ISEUORC e L g T
v | There is cross-reactivity among all Penicillins | Donaiclive
| \ | XA L and
’ v’ Penicillins and cephalosporlns ~5% ,/‘ Pioajicitln avbe b5 |

-

O/ \1?"‘“’*"' ‘&'\a&\{lnﬂ X ca Lalosrorem~ &
Penicillins are generally nontoxw bg]; large doses can have
E toxic effects on the kidneys, liver, and central nervous system
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\ Cephalosporms e — -
eDifferent generations ( 1st, 2nd, third and fourth.) 5
eBactericidal medications
R.H O H .

|

e Safe in general

*1st and 2nd generation drugs

are not used for CNS
Infections

"

R

"

i Or cepn

—

. tend to bermore

‘resistant than Penicillins to B—lactamases

-Thev are recogmsed by the inclusion of B tal gl
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B-lactam ring
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Cephalosporins
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» Since cephalosporins arestructurally similar to penicillins,,I
4-15% of patients who are allergic to penicillins are also |

-allergic to cephalosporins /..l ollagy A eyl |

growing bactena e
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Other B-lactam antibiotics:

R

| Monobactam/Aztreonam @ C\has oo Noilow <ect
.’ » Against Gram-negative bacteria,
» poor against gram positive

i * Carbapenem (Imipenem, Meropenem) &1&‘61:'0'0'0}-

> A group of B-lactams that are highly resistant to p —lactamases
.| > Active against G+ve & G-ve bacteria including Pseudomonas aerogenosa & '.
Enterococcus C ) J 00 e chumn :b \
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Vancomycin ) cell_woll_Supthesis iehitdoe [ o S2ole &‘: Lo w)

_ v £ 'a rdna

! « (s a large, complex molecule produced by the soil actinomycete '\

a}umk &~ Streptomyces orientalis. - 2
* Itcan be used to treat infections caused by methicillin-resistant ‘;
_: staphylococci and enterococci. It is also the drug of choice against
i antibiotic-induced pseudomembranous colitis |

-+ Vancomycin is fairly toxic, causing hearing loss and kidney damage
'« Red man syndrome (red rash) i " o
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Human Prokein —» 0 ° ‘_\ 9;‘\& goo.d
Badkrial Protein —» 10 ggled'lulb
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"5 Dose depdnt . : ipitors
somnd o <+ Protein Synthesis Inh
n?%'lc‘,l?ea;grarugs act on bacterial (705) oyt
ribosomes
|
|

+ Since bacterial ribosomes (305+505=7OS)
are different than animal ribosomes
| (605+405=805), these antibiotics

have good selectivity oF o

* They are bacteriostatic agents except
@minoglycosides)which are bactericidal
at high concentrations
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|

protein synthesis inhibitors antibiotics

e ———

oglycosides Bochericidal

e T

min

. Antibacterial spectrum of aminoglycosides varies with the type of antibiotic. \
|
|

|

« All aminoglycosides are active against aerobic, gram-negative bacteria
\ <. Anaobic backeria wil ﬂOH&S}bﬂO’
. Anaerobic bacteriaare resistant. for omineglycoside

. Aminoglycosides are transported across the bacterial membrane into |
ss. Therefore

‘\ 'y
= ,\b cytoplasm by an OXYGEN dependent actively transport proce !|
: they have no activity against anaerobic bacteria. _

i ” ot menthe
« Havemycin” or “micin’ suffixesr-—-€.8.: Gentainicin, Tobramycin gc\lm;“cpijugde D
Ele e et ek o .

« Animportant property of aminoglycosides IS their ability to act synergltstlcally 5
with other drugs—an aminoglycoside and another drug together often '

control an infection bet,m,mmaj,’_ggﬁ,,éﬂf’"e— |
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Tetracyclines . | YYTT .
E— - o e = I.\fﬂ\\l//.\\_/-\i]/m\\llf‘"’!: I:

* Their names end in “
2 Q!
| ¢ Example:Doxy ~ —» Doxbda( ﬁaDéJUd -
|+ They are absorbed from the GIT and hence can be adminis

o Tetracyclines form complexes with calcium & become inact o
| with them. —» D4g-D9

' milk & dairy products should not be taken
&. bi&f(‘j Orodudk 5 G%_-J-‘_ﬁ Jg_;—J—i ) 3
o € 52T aadll 5] Colotum € s+ 2N 2 |
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Tekacycline ologorPHom

\ Tetracyclines —>iF Con OpSS the  Placenka 'Kfeaof/\ febus

e

‘ . Due to their binding with calcium, they also cause teeth
' discoloration & abnormal bone formation sothey are usually ,
Con}fo\b:al.'d{‘

contraindicated during the second half of pregnancy or for
: s S8 ol ksl
children under the age of 8 27— ¢ ij@P lia
i 8L ols ey A T &
| Boouwn Leath disoslohad22 SERY = . Chr he ot
e i A B
« Alteration in intestinal flora may result in Superinfection o1 wealycline

\,0\;1 | & (overgrowth of nonsusceptible organisms such as Candida);
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Doxycycline

s

5) l
.~ Macrolides |
T- e o
sGenerally bacteriostatic Macl ‘Acs ‘r@ Léd@ \
sTheir names end in “romycin” and mostly in “thromycin”
sf.g. Erythr om@ Clarlm \

o

. They are active againstimost G+ve bacteria: T@‘@ '!i

« Macrolides haveFariaEle activitﬂagginst G-ve bacteria

-Macrolideis for penicillin resistant infections & as alternative to
penicillin for patients allergic to them o

- \

“Lmmunomodulafory &

Gyl 920 g0 oIS gemd] @ o A’a%rom‘yun

o

WU‘MQB Z_\}'—L @ o8

[ =u

Efleck ey, Y gl

SrboKinaces & Conto\ of releasd |2 lcs

CamScanner


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

e L)
Mrmgg
* [Bacteriostatic agents

\ )P = 8 I‘.
* “Include clindamyecin & lincomycin. = 5 -

Clindamycin is used to treat Bacteroids & other anaerobu&gcterfﬂ

Also used for G+ve cocci (except Enterococci) and in topical '|
preparations for acne

Clindamycin also has antiprotozoan activity (i.eGMgS/is_) \

Long term use of clindamycin causes pseudomembranou?coﬁtis
due to toxins from Clostridium difficite
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* [tisa bacteriostaticagent edde 3y ki oo |
P .
e |t has a'BF pectrum of actlwtv Pseudomonas & "

Enterococcus) \

» But it has serious snde effects such as aplastic anemia and bone

ot farrow suppressionywhich could be fatal  becace b RRCS Ole?ﬂc\mcb s\jnu\u,

‘E; s » Therefore, its use is considered as alast choice when other effective
oy . \
7,0 2" agents are unavailable y 3 1

%%bﬁ' Among its main uses is to treat typhoid fever & menifgitis for
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Inhibitors of Nucleic Acid Synthesis(€)

T T N e B i

. Qu!no!opgs are a group of synthetic antibiotics that act
by inhibiting DNA gyrase (the enzyme which unwinds
PNA double helix preparing it to replication) thus
inhibiting DNA synthesis. -

. The. balsic drug of this group is nalidixic acid, but the Z
majority -qfdrugs in clinical use belong to the subgroup
fluoroquinolones such as ciprofloxacin, norfloxacin.

. T.hey_are active againstiboth G+ve & G-ve bacteria

including Pseudomonas aeruginosa)

¢ _Used _mainly for traveler’s diarrhea & urinary tract
infections caused by bacteria that are resistant to other
antibiotics “" - e

a—

\Mﬂfoq,ut'ﬂone,s —» Bind o toRisomerase K/ Cace inwibibion of I %‘3[&;

L Se tnibik DNA  rePliclion
\ = Siilar Lo lesbraquling Ssve Sak use dhen_infregroncy

" e & \adeh | ol :
Antimetabolites lackehvg woma ¥ Ol s %Mﬁﬁ
Db . RUA J as, Dek oo Rk N .
: \ : PR |
(Qiuhory Sbets R
7 the sulfonamides, or sulfa drugs jbacteriostaticagents= m
3z EfTT They act by competitive inhibition to the enzyme that acts ":}.I}'-].';_.If-;?'..';}']_'% ol SRR '-
5 3b | on para amino benzoic acid (PABA) needed for folic acid e PP it PRER) %
o e synthesis o g
GQ'A S Folic acid is important for synthesizing nucleic acids & othel s ‘
e ;g metabolic products. _ o

« Sulfonamides are chemically similar to PABA .

« Sulfamethoxazole is usually given in combination with
i cthoprim which inhibits another enzyme in the
pathway of folic acid synthesis _  CowistnaROW
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' * Metronidazole (Falgy ®): causes breakage of DNA strands thus
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* |t is effective in treating Trichomonas infections, which typically
cause a vaginal discharge and itching.

—Used as part of multidrug regime for peptic ulcer against
Helicobacter pylori -
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The difficulty in finding antiviral L e
drugs is that the drug should attack o | |

viruses inside cells without affecting "lf TR

host cell. / Th;wij—mw\rn;w \
*Antiviral agents act by interfering ..%u: T T
on some phase of viral replication . e - s
but they don’t kill viruses. o |\ e
| Therefore, latent non replicating —‘"i‘w il P
| viruses can’t be destroyed. & e N T
@f\)emeﬂx)aer the Cycle of Hhe Virust- oo 2l gl

@

B Redeuse. new VNS from e ool

C;\,&Sﬂ-‘(?’td
g7 ai‘cf\l ""{3}
Yo WP

’/ﬂ- JiCuse

@ %Iaf‘af{ ’an;, hOS\' C—d—’

e

\ O Wuses ooy, _olefumcla_on hec w“
fd S me’{'qbc‘l\g"“‘;m&zw He b
© i¢ wnkracellular quagl-e_c

Synbhests  New Dudeic actd

Laddl A, o202
Pssembly oF newly synthegized cell " 882> 22

o> D\‘)F?ucu”g sly &
ltly  brewhment -

Classification of antiviral agents

Antiviral agents
|
TR —

Drugs for - DruggforHIV- “Drugs for “Drugs for -
e f .
.___}]Q_I}}Ot_v’ Da’ m)\m : m!umm .- __i;iB}!anerGV
ok ackion
' therﬂeror\e oL
| dls lovii— | FUblUll plOlLdS{. Amdnl ading J1NF -
Ganciclovir Lamivudine Q_?Lé;l’\
mhihuur inhibitors w ;
Foscamet Boceprevir : !
Sofosbuvir
Rdverse Imnacnplas-\ : , Hibaviin 2))_;()
inhibitors . S gH
HRv & Hcy

|
Integrase strand

Nonnucleosides  {ransler inhibitors

Nucleosides

CamScanner


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

e Kl viruce  ue __._métgbe &

_® SuPIEQL*UWaJMm&i S | N S
or @ Rl Viral uncaking wiich hed asesbly
IO >, i (\‘ BleeK _pucletc_acid SWnJr&@z}‘S_m i, 17 S
oc @ Rleck @mﬂ@) or_Prlen. synﬁzesj____
_of = RlocK _Me @leuse oAt Y lﬁb_ﬂ__‘lg__ Neumamidivase bibidac

new Yie uSeS - S )

————— e
e —————————
————

CamScanner


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

[

Antifungal Drugs
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Antifungals are selectively toxic to fungi because they
interact with or inhibit the synthesis of ergosterol, a

sterol unique to fungal cell membranes.
|

Drugs acting on fungi
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LABORATORY TESTING\OF ANTIMICROBIAL ‘

SUSCEPTIBILITY

Drug efficacy;dgt_ermined based on clinical and laboratory parameters

H °
|

* Antibiotic sensitivity testing or antibiotic susceptibility testingis the
~measurement of the susceptibility of bacteria to antibiotics. It is used
because bacteria may have resistance to some antibiotics.

] « Drug efficacy can be measured by susceptibility testing including:
\}Ué | @ Kirby-Bauer Method (diffusion test)
0sing @ Broth dilution test

' \_ @) E-test
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« In diffusion testing (often called the Kirby-Bauer tEChapc(IEr disks containing -

seeded onto the surface of an@agarplate, andgfiltenRapEissts=

-defined amounts of antimicrobials are applied.

~circula dient .

. ‘The-antimicrobial-dif-fuses;into themedium~to-pro'duc¢ a c_ircularffra g
-around the disk; After incubation overnight, the size of the zone g ot
“inhibition around the disk can be used as an indirect measure of the MICO

the organism. o
« The diameters of the zones of inhibition obtained with the various antibiotics

are converted to “susceptible,” “intermediate,” or “resistant” categories by
referring to a table.
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* A newerversion of the diffusion test, called
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E(epsilometer) test

an E(epsnometer) test uses a plastic strip v
contammg a gradient of concentration o
antibiotic.
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Rrinted on the strips are concentration

values, allowing the laboratory technician to

irectly read off the minimum concentration
needed to inhibit growth.
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o doliise. Broth dilution test
JUTR Y S :

Broth dilution method for
- measuring minimum inhibitory

' - e
}%uant;tatlve subculture of -.
,| ‘the clear tubes in the " _i concentration of antibiotics

' ‘broth dilution test and
@comparison of the
~ number of viable bacteria

at the beginning and end

. of the test.
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