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Effects of Gemifloxacin on Achilles Tendon in Immature Rats
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ABSTRACT

Gemifloxacin is a synthetic fluoroquinolone antimicrobial agent that exhibits potent activity against most
Gram-negative and Gram-positive organisms, and has a comparatively low chondrotoxic potential in immature
animals. This study examined the effects of gemifloxacin on the Achilles tendons in immature Sprague-
Dawley rats treated by oral intubation once daily for 5 consecutive days from postnatal week 4 onward at doses
of 0 (vehicle), and 600 mg/kg body weight. Ofloxacin was used for comparison. The Achilles tendon
specimens were examined by electron microscopy. In comparison with the vehicle-treated controls, there were
ultrastructural changes in all samples from the gemifloxacin- and ofloxacin-treated rats. Degenerative changes
were observed in the tenocytes, and the cells that detached from the extracellular matrix were recognizable.

The degree of degenerative changes and the number of degenerated cells in the Achilles tendon were
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significantly higher in the treated group than in the control group. Moreover, among the quinolone treated

groups, these findings were more significant in the ofloxacin treated group, and less significant in the

gemifloxacin treated group. It is unclear what these findings mean with respect to the possible risk in juvenile

patients treated with gemifloxacin or other quinolones. However, these results show that gemifloxacin causes

fewer changes in the connective tissue structures.
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Fig. 1. Electron microscopy images of the Achilles tendon of a
control rat treated with the vehicle. A tenocyte with a
smooth cell border is embedded in an organized matrix
with thick collagenous fibrils. Pericellular unorganized
matrix is closely attached to the cell membrane of the
tenocyte. Scale bar=2.8 um.
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Fig. 2. Electron microscopy images of the Achilles tendon of a
rat treated with gemifloxacin. The tenocyte shows a
relatively smooth cell border with a dilatation of the
intracellular micro-organelles such as endoplasmic
reticulum (asterisks). The tenocyte detaches focally
(arrows) from the extracellular matrix. Scale bar=2.0
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Fig. 3. Electron microscopy images of the Achilles tendon of a
rat treated with ofloxacin. The tenocyte shows deeply
indented irregular cytoplasmic borders, swelling and
dilatation of the cell organelles such as mitochondria
(open asterisks) and endoplasmic reticulum (asterisks).
The tenocyte is detached from the extracellular matrix
and has an indistinct cell border (arrows) suggesting cell
membrane disruption. Scale bar=1.7 um.
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