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INTRODUCTION OF
ANTIBIOTICS
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THE HISTORY OF CHEMOTHERAPY

« Paul Ehrlich (“Magic
bullets”) and Sahachiro
Hata developed Salvarsan
(Arsphenamine) against
syphilis in 1910: The
concept of chemotherapy to
treat microbial diseases was
born.
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» Sulfa drugs
(sulfanilamide) discovered
in 1932 — against Gram+
bacteria

0 1928: Fleming
discovered penicillin,
produced by
Penicillium

(o) 1 940: Howard Florey A ploneer in the discavery of untitiotics, A Scottish physician, S -\i—urngv

Fleming, accidently discovered penicilin in & culture plate u:mmmu,u.-f.g.-.uv

and Ernst Chaln okl Fram this mold e extracted The amtibiotic, setting the scene for 1t

. developiment of 1he drag 10 yean later
performed first =
clinical trials of
o eqqe Penicill
penicillin oolony.

Area of
Inhibition
of bacterial
growth

Normal
bacterlal
colony

ure 1.5
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DRUG DISCOVERY

Figure 20.1

Dr AMOHAMMADI

ANTIBIOTIC EFFECT OF THE MOLD

Staphylococcus
aureus
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Penicillium
chrysogenum

Figure 10.1
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| Between 1962 and 2000, no major classes

of antibiotics were introduced

Quinolones, Streptogramins

Macrolides

Aminoglycosides

Chiormmphonicol, Tetrecyclinos
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[ B-lactam Antiblotlcs]
o
_ l 5
[ . . 1 s
Peniclllins | [Cephalosporins | | Carbapenems | | Monobactams E
PenicllinG Biapenem Aztreonam E
Peniclliny Ertapenem Tigemonam g
Methicillin Doripenem Carumonam =
Nafcillin Imipenem Nocardicin A
Oxacillin Fanipenem
Cloxacillin
Dicloxacitlin
Amoxiciliin [ | | |
‘t:mm:l"'"'" 1* Generation | | 2% Generation | [ 3% Generation | | 4%a5"Generation |
icarollin
Piperaciitin Ampicilin Cefazolin Cefacior Cefepime
Meziocliin Cefadroxil Cefamandole Cefoperazone Ccfo;opran
Cefoxitin Cephalexin Cefonicid Ceftizoxime Cefpirome
Aziociltin Cephalothin Cefmetazole Ceftazidime Cefquinome
Cephapirin Cefotetan Ceftriaxone Ceftobiprole
Cephradine Cefuroxime Cofixime Ceftaroline
Moxalactam Fosamil
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The Structure of Penicillins

a) Natural penicillins
(@) e Commorg‘ nucleus

o

— . s
- R I S\ ,CH
Penicillin G (requires injection) G J—CH,—C—NH—CH—CH C_ CH]
YW 4 \ | “CHy
0=C—5N-——CH— COOH
) B-lactam ring
o I s
s /N, | | ~2N ,CH,
PenicillinV (can be taken orally) ( —OCH,—C—NH—CH{CH C_ o
L 4 ! | y
0=C—N——CH—COOH
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Nucleus
{Aminopenicillanic acid)
R Group

Bata- Thiazclidine
hc1_:un /

g
~N
yohc
Nadcilin COOH
£-3
N
y-ae
CTOOH
s
I S\
C—NH—CH—CH & ®
jI‘“-" B
cHy o-cQ\u—w—coon

B-lactam ring

Figure 12.7 Chemical structure of penicillins. The basic nucleus
of peniciftin drugs (blue box) consists of a thiazolidine ring (green) and a

beta-lactam ring (red), but specific types differ in the nature of the side

chain (R group). which is also responsible for differences in each

compound’s activity against gram-negative cells

IQVINNVHON'V 1d

Ticarcillin

'Y



http://dramohammadi.ir/

VY Y EFA

(5 g0 dowd (S Cpdaw

b Ml b (9 olgre b (oo 5T S b ol oo LV 96 b (9 500

s plxil jloel

Ol (o Lol 50,5 0 ulg LGS cired 9 G SL (b yaso bawgi s M

Bgd oo Jol> (B, €oli) ) g xSl g LS 51 Yoo | (g )lxs Sl

bl oo Collro (o LB asduewl g YU (glod o (b Sy pmbiw (S (295500 g uad
ol § o G b Sy 3dg b Gl 2l L ]

Ailgo V' s (g it S 3ens]

Dr AMOHAMMADI

(S5 g0 dowd (S ydaw

S CH:
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@c —C—CONH CH
Ampicillin I\ll é 3
OCH: *0’ O//—N COOH

O CONH CH’ Propicillin
OCHs //J,_ COOH

CH— CONH Sy Cth

Methicillin <_> iCHa

N COOH
s CHa CHs (0]
©>»(|:H ~ CONH m/ ICH3 Oxycillin
CHs COOH

o’N

Phenethicillin
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4-CEPHALOSPORINS

Fungi of genus
Cephalosporium
= 4 Generations of
cephalosporins

Giuseppe Brotzu

First-generation: Narrow spectrum, gram-positive

Second-generation: Extended spectrum includes gram-negative
Third-generation: Includes pseudomonads; mostly injected, some oral.
Fourth-generation: Most extended spectrum

1.
2.
3.
4,
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TABLE 9-3. CLASSIFICATION OF SOME CEPHALOSPORINS
AND CEPHAMYCINS

First Generation Second Generation Third Generation
Cephalothin Cefamandole Cefotaxime
Cephapirin Cefoxitin® Ceftizoxime
Cephalexin® Cefuroxime Ceftriaxone §
Cephradine® Cefaclor® Ceftazidime® §
Cefazolin Cefonicid Cefoperazone®,
Cefadroxil* Cefotetan® Moxalactam®* %
Ceforanide -
* Oral agents.
® Cephamycin.

© Good activity against Pseudomonas.
9 Not recommended for clinical use because of toxicity.

fl' Sor0 Cephalothin
_cV"a (first generation”)

Cetotiam

6
N1
. N—N (sacond generation)
|
mﬂw 2"," H"s* /Cﬂg
: N\
v
3rd

"\
N’ “CH,—CH;—N

NH; 'S oo
Moxalactam
N—_.g (third generation)
cu,-s-l N
1 N
| |
| CH'
1
N—OCH, | Celepime
| . (fourth genaration)
“ |
v
Jl\ If o ath ps
ml \8 CH'

‘Naw imoroved versions of druas are referrad to as naw “nenarations
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Producer ceganinms A Mb Total known
Actinobactena 14,500 16.000 20,000-21,000
Streplomyces sp. 11,000 12,400 17.000
Other actinobaciena 3400 3600 4400
Eubacteriales 3500 4700 11,000-12,000
Backus sp, 1400
Paevdomanas sp. &0
Myxchasterales 450 750 1200
Cyancoactora 400 1800 A500
Other Inchuding pr otc, 800 2000 S000
Fungl 10,500 18,000 40,000-45,000
Microscopic fung 2000 14,000 32 000
Aspergiiag 2200
Panicitium 1650
Basidiomycetes 2900 a0 2000
Other fung including yeasts, sime mouids. eic. 10 340 3000
Total microbial 28,500 -38,000 75,000-80,000
Higher forms of Yfe
Higher plant products 15000-16000 30,000-32,000 Over 500,000
Lower plants including macroalgae, ichans 1500-2000 10,000-15,000  60,000-70,000
Tecrasiviad anitrad products 1000-1500 2500-2000 ?
Marne products iplants and animais) SO00-8000 20,000-25000 7
Dr AMOHAMMADI
Gram-Positive Rods
Bacillus subtiy Baoltracin
Paembacillus polymyxa Polymyxin
Actinomycetes
Streptomyces nodosus Amphotericin 8
Streptomycems venezuiao Chloramphenicol
Streptomyces sureofociens Chlortetracycline and
tetracycline
Saccharopolyspora erythraea Erythromyoin
Streptomyces fradive Noomyein
Straptomyces griseus Stroptomycin
MiCIOmonospor puures Gentamicin
Fungl
Cophalosporivm spp. Cophalothin
Paniciltium griseotulvum Griseolulvin
Paniciilium chrysogenum Paniciitin
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Figure 12.1 Colonies of two prolific producers of antibiotics.
The tendency of these microbes 1o secrete the antiblotic onto thelr
surfaces is an important factor in isolation and production of the drugs
Left: The mold Penicilifurn notatum with yellowish droplets containing
penicillin. Right: The bacterium Streptomyces coelicolor with dark blue
droplets containing actinorhodin, an experimental antibiotic.
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