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Many antibiotics have been developed and used for the treatment of infectious diseases. Although they have been
known to have various adverse effects, most of the mechanisms remain still unknown. New quinolones are well known to
induce convulsions and their convulsant activity enhanced by concurrent administration of anti-inflammatory drugs.
Each new quinolone has an individual convulsant activity with individual drug-interaction with anti-inflammatory
drugs. And enoxacin, lomefloxacin and gatifloxacin have been reported to decrease blood glucose levels in a dose-depend-
ent manner, but ciprofloxacin and levofloxacin had no effect on the levels. It should be important to know the safety pro-
file of antimicrobial agents before doctors administer these agents to the patients with infectious diseases.
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Table 1. Adverse Reaction of Antimicrobial Agents
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Antibiotics Adverse reactions
A hypersensitivity, hepatotoxicity, nephro-
penicillins toxicity, bleeding tendency, CNS toxicxity
hypersensitivity, hepatotoxicity, nephro-
cephems toxicity, antabuse-like effect, bleeding ten-
dency, CNS toxicity
hypersensitivity, hepatotoxicity, nephro-
carbepenems toxicity, CNS toxicity
macrolides gastrointestinal disturbance, hepatotoxicity
tetracyclines hppqtotoany, nephrotoxicity, photosen-
Sit1vity
aminoglycosides nephrothwﬁy, _ototoxicity, neuromuscu-
lar junction toxicity
. nephrotoxicity, neurotoxicity (peripheral
polypeptides nerve) , neuromuscular junction toxicity
lycopeptides skin rush (red neck syndrome), nephro-
glycopep toxicity, hepatotoxicity, ototoxicity
chloramphenicol hematopoietic disorder, hepatotoxicity, Gray
syndrome
gastrointestinal disturbance, CNS toxicity,
quinolones hepatotoxicity, hypersensitivity, hypogly-
cemia, QT prolongation
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Table 2. Mode of Adverse Reactions of Antimicrobial Table 3. Number of Reported Cases with Allergic Reactions
Agents against Antimicrobial Agents
Antimicrobial Adverse reaction April 2008- October 2008—
agents September 2008 February 2009
Penicillins Penicillins 53 38
) Cephems Hypersensitivity Cephems 123 112
Concentration (dose) - Carbapenems
independent Carbapenems 14 10
Penicillins Nephrotoxicity -
Cephems (interstitial nephritis) Glycopeptides 11 13
o ’ Nephrotoxicity Macrorides 11 11
minoglycosides
ghyeosice Ototoxicity Tetracyclines 11 11
Penicillins Convulsion Aminoglycosides 0 2
Convulsion New Quiinolones 92 103
Cephems | Antabuse-like reaction Reference JIA 2009; 62: 27-52 | TJA 2009; 62: 371-394

Concentration (dose) -
dependent

Bleeding tendency

Carbapenems

Convulsion

Glycopeptides

Nephrotoxicity
Ototoxicity

Quinolones

Hypoglycemia
Bradycardia
Hypotension

Convulsion
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Allergic reactions: anaphylaxis, anaphylaxy shock, shock, drug erup-
tion, urticaria, eruption, larynx edema.
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Table 4. Convulsant Activity of New Quinolones and Their Drug-interaction with Non-steroidal Anti-inflammatory Drugs
Norfloxacin | Ciprofloxacin | Gatifloxacin | Lomefloxacin | Enoxacin | Sitafloxacin | Levofloxacin
No NSAIDs 12.9 17.0 27.5 30.8 36.1 50.6 75.2
Salicylate Aspirin 9.8 29.0 25.2 22.9 24.7 42.0 83.1
Biphenyl acetate 0.49 5.0 17.3 5.5 2.4 35.4 62.7
Inndomethacin 4.2 18.2 25.2 19.0 8.6 44.5 79.4
Arylacetate

Diclofenac 12.9 25.2 25.2 43.8 27.6 59.5 74.3
Etodolac 11.8 18.9 37.0 30.8 37 NT 60.0
Flurbiprofen 0.19 6.9 33.4 11.3 1.2 64.8 74.9
Ketoprofen 3.2 6.7 29.9 8.3 4.7 44.5 75.0

Propionic acid
Ibuprofen 18.4 24.2 20.8 43.8 24.7 NT 81.4
Loxoprofen 6.2 23.3 25.2 25.2 32.4 38.6 97.3
Fenamic acid | Mefenamic acid 21.8 20.8 20.8 43.8 65.3 44.5 83.6
Piroxicam 9.8 14.5 25.2 25.2 30.8 64.8 75.1
Oxicam Tenoxicam 13.5 14.5 25.2 36.6 30.8 NT 133.5
Meloxocam 17.0 17.3 36.6 53.4 53.4 NT 64.2
Pyrine Sulpyrine 12.9 37.3 20.8 30.8 53.4 64.8 83.1
Others Acetaminophen 14.9 30.8 34.6 25.0 43.8 44.5 67.1

Each value represents ED50 (nmol/head) of fluoroquinolones. Modified from Hori S. ef al. JIC 9: 314-320, 2003 and Hori S. JIC 15: 266268, 2009.
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Table 5. Structure-activity Relationship of New Quinolones in Convulsant Activity and Drug-Drug Interaction with Biphenyl Acetate
COOH
norfloxacin ciprofloxacin enoxacin
EDS50 12.9 (no NSAIDs) 17.0 (no NSAIDs) 36.1 (no NSAIDs)
(nmol) 0.49 (+BPA) 5.0 (+BPA) 2.4 (+BPA)
0 ' -
F. COOH
F. COOH | F. COOH
| . |
H3CWAN N (\N | K\N N
HN F CyHs \) \)\
OCH N. o
“N\) } A \H H,c” CH,
CH;
gatifloxacin lomefloxacin levofloxacin
ED50 27.5 (no NSAIDs) 30.8 (no NSAIDs) 75.2 (no NSAIDs)
(nmol) 17.3 (+BPA) 5.5 (+BPA) 62.7 (+BPA)
BPA: biphenyl acetate (5 nmol).
Table 6. Effect of New Quinolones on Action Potential Dura- Table 7. Drug Interaction between Theophylline and New
tion at 90% Repolarization (APDy) in Isolated Guinea Pig Quinolones
Right Ventricular Myocardia
Theophylline
New quinolones APDy, Dose Pharmacokinetic | Adverse
(100 um) (% change from initial value) Parameters reaction
(% of control)
Levofloxacin 0.8
(mg/day) | Cpax AUC (%)
Sitafloxacin 2.4 K . A
Pipemidic acid 1500 171 179 20
Ciprofloxacin 3.3 I X
Enoxacin 600 174 184 40
Tosufloxacin 5.2 K A
Ciprofloxacin 600 117 122 0
Gatifloxacin 12.7 :
Tosufloxacin 450 123 124 0
Moxifloxacin 25.1 I 3
Grepafloxacin 200 128 133 20
Sparfloxacin 40.8 -
Garenoxacin 400 118 119 22.2
Hagiwara T. ef al., Jpn. J. Pharmacol. 87: 231-234, 2001. (n=4-6) :
Norfloxacin 600 104 104 0
Ofloxacin 600 109 111 0
NQ # D HEREIZ—5E TIF 731y, Table 9 127 & 5 Lomefloxacin | 60 | %2 | & | O
. EFIOFHLY 2L T7OFHLLT 111 | Sparfloxacin 300 100 100 0
i, EEEAUE T LT b e B O % #80 T Levoflosacin | 300 | 103 | 98 | 0
WA, LD 2k Dz, BHEEREEETRICH, KN Pazufloxacin 600 97 96 0
ZRAEEZILHVWNQRDEEICHUEB T HNE Gatifloxacin 400 109 104 0

AN SRS
WE R, FIEEORKENS, ZEF—DK
WhhconTnada oy (X3, A—&EAS

Modified from Niki, Yoshida, Jpn. J. Chemother. 55(S-1): 206-213,

2007.
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Table 8. Effect of New Quinolones on Plasma Glucose Levels
in Mice

. Dose Plasma glucose level
Fluoroquinolone (mg/kg) (mg/dl)

no 198+ 14

25 190+ 14
enoxacin

50 165+22

25 191+13
lomefloxacin

50 162+11

25 17017
gatifloxacin

50 153+6
ciprofloxacin 50 205+22
levofloxacin 50 19118

Hori S. ef al: J. Infect. Chemother. 2006; 12: 109-111.
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Table 9. Half Lives of New Quinolones in Patients with Impaired Renal Function

Dose Healthy adult Renal insufficiency Prolongation

(mg) Ty (h) =A Cer (ml/min) T, (h) =B B/A
enoxacin 200 64% (urinary recovery) <20 6.4% (urinary recovery) 10
ofloxacin 200 4.5 <30 12.6 2.8
levofloxacin 500 7.89 <20 33.7 4.27
ciprofloxacin 200 3.68 <10 9.56 2.6
lomefloxacin 200 8.48 9.8 20.84 2.5
tosufloxacin 150 4.85 <20 10.5 2.2
fleroxacin 100 10.6 <30 21.9 2.1
sparfloxacin 200 15.8 <20 17.3 1.1
gatiifloxacin 100 6.9 10—30 30.2 4.4
prulifloxacin 264.2 8.9 <20 33.7 3.8
pazufloxacin 300 1.65 13.6 7.36 4.5
moxifloxacin 400 14.9 =30 14.5 0.97
garenoxacin 400 11.0 <30 26.5 2.4
sitafloxacin 50 6.2 10= <30 16.3 2.6

From package insert of new quinolones.
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