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'« The discovery of Antimicrobial drugs have successfully controlled the

' majority of bacterial, parasitical, fungal infections during the last 80

| years or more.

'+ Sulfonamide 1934, Penicillin G 1941 (from Penicillium notatum),

' 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 ‘
‘1

' pharmacokinetics. B
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1 Definition
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- Chemotherapeutic agent (drug): any éhemical substance used
practice

. . — : to treat
- Antimicrobial chemotherapy: the utilization of chemical substances

- 'microbial infections o "
'+ Antibiotic: chemical substancesbyXm|cr()t:{rg??‘f“isk"ns that inhibit i
the growth or destroy other microorganisms when used at low ‘;
 concentration Duck agr Pentallin I
gf\lthough the definition of@ntibiotiojndicates natural substances, many
antimicrobial compounds 'MIC%)WS nthetic)(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 m|crob|gn|f|cant harm on the
host. This means the toxic dosage level (the dose that causes damage

“to the host) should be much hlgher than the W -
dosage level (the dose needed to destroy the microbe).
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|+ To evaluate toxmty of the drug, chemotherapeutic index is used: the |
| ratio between toxic dose & effective dose “
|
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roperties of Ideal Antimicrobial Agents

2 Nona
llergenic. The agent should not elicit an allergic
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. The Spectrum of Activity

@Narrow spectrum antibiotic: active against single or limited group of
M.O. ' Ec,w\)))zeﬁd\ﬂb R%L}D\OHQ@)’/'\

! o

@Extended spectrum : 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+.
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@Broad spectrum: active against a wide variety of microbial species.

Plapicl backeria, 9 GrR 9 Gwve pe) e
Mb(@‘)qsm (\Q)) — ,

2 Tange Uw Sechum ) Sl Q‘Q_J



t ! By
\ \ L —
Stre Mot i
rl
\ |
The spectrum of antibotic actiatly |
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Bgd“ddt{lo inhibit growth of microorganisms. such i,
:l as(Sulfonamides, Chloramphenicol and z
Tetracyclines). This is determined in vitro by testing a
standardized concentration of organisms against a
series of antimicrobial dilutions. The lowest
concentration that inhibits the growth of the organism
is referred to as the/Minimum Inhibitory
Concentration (MIC):
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¥ To be sure that the patient is suffering froman b

v’ Know the site of infection( GLRT,UT).

" Take the required specimen from the patient.(
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acterial infection. — im0 o )5'\:)\

blood . CSF, mid stream urine ,ear swap,
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v Identify the organism. Aell) ey 2\
Remove the pathologicacure Andibiche Ny
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dvantages
1. To delay or avoid the development of resistance.

(Ex. Tuberculosis)

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

unknown infection,). zya) &t

3, To obtain potentiafion (synergistic effect)
Ex: -B-lactams and aminoglycosides in endocarditis. Penicillin +

Aminoglycosides
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- Co-trimoxazole.
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Disadvantages:
1 @cqmitaqt administration of a second agent is usually
bacteriostatic and may interfere with the action of the first drug
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3. Adverse effects )

a. Hypersensitivity;)(not dose related)
e.g. Penicillin, cephalosporin.
b. Toxuc effect dose related)
t
" High serum levels of certain antibiotics may cause Direct toi<1§l_l//
Organ toxicity
e.g. Aminoglycosides(ototoxicity)
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alterations of the growth of\normal floraof intestine, genitourinary tracts.
Resplratory tract —_—

Appearance of a new infection while treating an original infection
(multiply C.difficile).
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Mechamsms of Action of Antibacterial Drugs . w s didton

Antlmlcroblal drugs affect various bacterial cellular targets:
' 1. Anhibit cell wall'synthesis , w\\ ol on Peptidoglycan

2 /Inhibit protein synthesis /wi\\ C\% on ANA T Mhogames

i 3. Anhibit nucleic acid syntheS|s v o
' 4. Anjury to plasma membrane i
f 9. /nhibit synthesis of essential metabolites - |
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Mechanisms of Action of Antibacterial Drugs
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Inhibition of Cell Wall Synthesis g
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| 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.
' Jrreversibly inhibit enzymes involved in the final steps of cell wall
synthesis
. These enzymes mediate formation of peptide bridges between
. adjacent stands of peptidoglycan (cross link, PBPs)

anyme, competitively inhibits enzymatic activity

druge include: Penicillins, Cephalosporins,

Sarbapenems and Monobactams
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Narrow Spectrum
*Benzylpenicillin (Penicillin G)
*Phenoxymethylpenicillin (Pen V)
*Flucloxacillin _

Broad Spectrum

* Amoxicillin/Co-amoxiclav
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* Ampicillin ‘,i
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. ] *Ertapenem
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° Allergy to penicillins is rare among children but occurs in 1 to
'; o _
| 10% ot adults. Allermy op Penicli® o= Adverse €7 @ |
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' Penicillins are genera[fy nontoxic, but large doses can have

| [ toxic effects on the kidneys, liver, and central nervous system
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*Different generations ( 1st, 2nd, third and fourth.) L5 |
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Other B-lactam antibiotics:
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| » Against Gram-negative bacteria,
, » poor against gram positive
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| > A group of B-lactams that are highly resistant to B —lactamases .
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' « iis a large, complex molecule produced by the soil actinomycete \
A\ & Streptomyces orientalis. = |
"« It can be used to treat infections caused by methicillin-resistant 1
| staphylococci and enterococci. It is also the drug of choice against@ l
; antibiotic-induced pseudomembranous colitis "
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' Aminoglycosides Bockericidal R |

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

« All aminoglycosides are active agains Jerobic, gram-negative acterl
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.|« Anaerobic bacteria are resistant. for a"““%\bcog*de
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)\l . Aminoglycosides are transported across the bacterial membrane into i
L5 cytoplasm by an OXYGEN dependent actively transport process. Therefore *
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they have no activity against anaerobic bacteria.
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« Animportant property of aminoglycosides is their ability to act synergi\s\'lcicg?fy ;
with other drugs—an aminoglycoside and another drug together often
control an infection better than either could alone 1
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=Generally bacteriostatic,

-Thelr names end in !omvcm and mostly in “thromycin”

« They are active against/most G+ve bacteria: Streptococci, Eneumococci; )

« Macrolides have pariaEIe activit)/)agqinst G-ve bacteria
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* [Bacteriostatic agents
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Clindamycin is used to treat Bacteroids & other anaerobic bacteria ;

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

Clindamycin also has antiprotozoan activity (i.e. toxoplasmosis
* Long term use of clindamycin causes

pseudomembranou§colitis
due to toxins from Clostridium difficife
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fluoroquinolones such as ciprofloxacin, norfloxacin. ~ © o
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\ * They are active against’both G+ve & G-ve bacteria
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~(including Pseudomonas aeruginosa)
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LABORATORY TESTING\OF ANTIMICROBIAL

SUSCEPTIBILITY

Drug efﬁcacy{dgtermined based on clinical and laboratory parameters

| * Antibiotic sensitivity testing or antibiotic susceptibility testing is the
% ‘measurement of the susceptibility of bacteria to antibiotics. Itis used
‘because bacteria may have resistance to some antibiotics.

« Drug efficacy can be measured by susceptibility testing including:
| (/f Kirby-Bauer Method (diffusion test)

@ Broth dilution test

@_'-E-test
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« In diffusion testing (often called the Klrb\/'Baue_r teChqu:ed)isks containing :
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* A hewerversion of the diffusion test, called
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E(epsilometer) test

an E(epsﬂometer) test uses a plastic strip L1
containing a gradient of concentration of
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