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Table 1. History of the development of chemotherapeutics

sulfonamide
penicillin G

1930 s

1940 s

1950 s
Early 1960 s
Late 1960 s
1970 s

1980 s

erythromycin, tetracycline, chloramphenicol
methicillin, ampicillin, nalidixic acid
first~generation cephalosporins, gentamicin
anti—Pseudomonas penicillins, pipemidic acid
second—generation cephalosporins
third—generation cephalosporins

new quinolones, carbapenems

1990 s new macrolides
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COOH
‘ | Brand Name

~ Launch
H.C N N

Features - Strong activity against gram-negative bacteria
- INDICATIONS AND USAGE :

urinary tract infections, enteric infections

Problems - No activity against Pseudomonas spp.
and gram-positive bacteria
- Poor penetration into the tissues

+ Metabolic instability

Fig. 1. Nalidixic acid.

Brand Name
Launch

Features - Activity against Pseudomonas spp.

- INDICATIONS AND USAGE :
urinary tract infections, enteric infections,
otorhinolaryngological infections

- Good penetration into the tissues

Problems - No activity against gram-positive bacteria

Fig. 2. Pipemidic acid.
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Fig. 3. Development of old quinolones.
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Fig. 4. Background of brith of new quinolones.
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Brand Name : BACCIDAL
| Approval . March 1984

r/\N N
Hm\/) l
CfHﬂ

Features

* Broad spectrum extending to gram-positive bacteria

- More potent activity against gram-negative bacteria

- INDICATIONS AND USAGE :

upper respiratory tract infections

urinary tract infections, superficial purulent diseases

biliary infections, otorhinolaryngological infections

+ Metabolic stability

Problems

- Low urinary recovery

- Slightly low oral absorption

Fig. 5. Norfloxacin-The first new quinolone.
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Fig. 6. Development of new quinolones.
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Substituent at the 7 positon .

3-Methyl-1-piperazinyl group

® Improvement in pharmacokinetics
® Decrease in CNS toxicity

® Increase in water solubility

Y \
Substituent at the 8 positon @

Methoxy group

(@ Increase in activity

@ Bactericidal activity

@ Decrease in phototoxicity

@® Decrease in cytotoxicity

Fig. 7. Structural features of gatifloxacin.

Table 2. Improvements required of future new quinolones

1. Activity against intractable bacteria:
against Pseudomonas, MRSA, PRSP, quinolone resistant—
S. pneumoniae, M. tuberculosis (cross resistance)
= drugs for specific causative oraganisms =
2. Application to pediatric infections:
to otitis media, meningitis caused by resistant strains such
as PRSP
3. Greater safety
Development of oral and injectable formulations
5. Cost—benefit analysis
+ Cost for development
+ Cost of manufacturing raw material
+ Development for targeting a global market
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application ('97)

Fig. 8.
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pazufloxacin [TOYAMA/YOSHITOMI]

application ('85)

COOH

gatifloxacin [KYORIN/BMS/GRUNENTHAL]

application ('99)

Chart of the development of new quinolones (1)
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Fig. 9. Chart of the development of new quinolones (2)
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History and review of the development of quinolone antibiotics

Joichi Kumazawa
Kitakyushu Municipal Medical Center, 2-1-1 Bashaku Kitakyushu-shi Fukuoka 802-0077, Japan

Since its establishment in 1946, the Japanese Society of Chemotherapy (JSC) has contributed greatly
to encouraging research and progress in chemotherapy through extensive exchange and dissemination of
information in the field. One such activity in which the JSC has been and currently is involved is the
development of synthetic antibacterial agents from nalidixic acid and pipemidic acid, leading to new
quinolones. In 1962, nalidixic acid, the first agent of what to day are referred to as old quinolones, was
discovered as an antibibacterial active against gram-negative bacteria. Since then, a series of old
quinolones have been developed, but they have certain drawbacks, such as narrow antibiotic spectra, low
recovery in urine, and relatively easy biotransformation. Subsequent work led to the birth of a new era
with the introduction of norfloxacin as the first new quinolone in Japan in 1984 and then in many other
countries throughout the world. This particular agent features clear differences from old quinolones in
structure and activity, including the introduction of a fluorine atom into the prototype nucleus, resulting
in much more potent antibacterial activity against gram-negative bacteria and a broad antibacterial
spectrum covering even gram-positive bacteria. These features have led to extended indications for
norfloxacin, to upper respiratory tract infections and superficial suppurative diseases, in addition to those
of the old quinolones, urinary tract infections, intestinal infections, and otorhinological infections. Based
on clinical studies planned and organized by JSC, a number of new quinolones have subsequently been
developed, including ofloxacin. However, no drugs other than norfloxacin have yet been approved for
pediatric use. The adverse reaction of arthropathy (joint and cartilage damage) predicted from studies in
young animals have never materialized in clinical use. However, unexpected reactions, such as CNS
reactions and phototoxicity, have been reported in clinical studies or post-marketing surveillance of the
new quinolones. In this context, a newer quinolone, gatifloxacin is expected to reduce phototoxicity on the
basis of recent studies. The JSC should continue to provide improved chemotherapeutic treatments
required by our patients in the coming millennium through better understanding and public education in
regard to infectious diseases as well as developing promising antibacterial agents, and for this same
purpose, the JSC should also continue its extensive activities, including journal publishing, conferences
and workshops, and interdisciplinary studies with related societies.



