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Abstract 
   This study included the in to ten lactating rats and adapted then in similar environmental 

condition and divided two groups 6 lactating rats for drainage and four rats for control group , 

then they were drainaged after they were parturated with levofloxacin 500 mg /ml per a day for 

ten days according to body weight as a therapeutic dose. After the final dosing the blood were 

collected and the half of juvenile rats were scarified  for histopathological study of knee joint 

cartilages. The results showed the presence of fibrosis with degenerative changes in epiphyseal 

cartilages growth plate with shrunken chondrocytes in comparative with control group. The last 

part of experiment the treated (6 lactating rats) were divided two groups, 3 lactating with omega 

3 for ten days and three lactating leaved with out treated , the treated group with omega 3 

showed regeneration of chondrocytes and less fibrosis in comparative with untreated group by 

omega 3 . 
 

 الخلاصة
بؼذ حطبٍؼها لظشوف هٌاسبت وهخساوٌت و حن فصلها الى ثلاثت أًاد خشراى حىاهل و  ػششةاشخولج الذساست ػلى أخز      

أًاد هشضؼاث حن حدشٌغ هدوىػخٍي  بؼذ ولادحها بأسبىع  3 مل هٌهوا ضوجاًاد وهدوىػخٍي  4هدوىػت سٍطشة  هداهٍغ

شة وأػطٍج هلغن/هل فً حٍي خشػج الودوىػت الثالثت بالواء الوقطش والخً حؼخبش هدوىػت سٍط 500بوضاد اللٍفىفلىمساسٍي 

الدشع حسب أوصاى الدشراى لدشػت واحذة ٌىهٍا مدشػت ػلاخٍت و بؼذ ػششة أٌام حن سحب الذم وقخل ًصف الدشراى 

الشضٍؼت ودساست الخأثٍشاث ػلى غضاسٌف هفصل الشمبت وأظهشث الٌخائح وخىد حلٍفاث وحٌنساث فً الغضاسٌف و اًنواش 

ة. اها الوداهٍغ الوخبقٍت فقذ حن فصل الودوىػت الوؼالدت بوادة اللٍفىفلىمساسٍي الخلاٌا الغضشوفٍت بالوقاسًت بودوىػت السٍطش

اًاد هشضؼاث , خضء ػىلح بوادة صٌج السول فً حٍي حشك الدضء الاخش بذوى ػلاج لوذة ػششة  3الى خضئٍي مل خضء ٌضن 

الشمبت واضهشث الودوىػت الوؼالدت  الوداهٍغ واخشي الخقطٍغ الٌسٍدً لوفصل اٌام بؼذ رلل قخلج الدشراى الشضٍؼت  لنل

  .بضٌج السول حغٍشاث خٍذة هثل اخخفاء الخلٍف والخٌنس هقاسًت بالودوىػت غٍش الوؼالدت بضٌج السول
 

Introduction 
       In the last few years, there has been increasing pressure to use fluoroquinolones in paediatric 

patients, since these antibiotics offer the advantage of an oral treatment regimen on an out-patient 

basis. However, even although this class of antibiotics generally remains well-tolerated, the 

restriction of fluoroquinolone use in children on a compassionate basis, which derives from their 

potential to cause cartilage toxicity(1)               

     Juvenile articular cartilage consists of three distinct zones of  hondrocytes with a characteristic 

regular arrangement inside a basophilic articular  matrix. The superficial zone consists of 

tangentially flattened chondrocytes. The intermediate zone has radially arranged chondrocytes and 

the deep zone has hypertrophied chondrocytes inside lacunae(2)                                                                                                                               

       The epiphyseal growth plate cartilage consists of four distinct zones; reserve zone (Rz) formed 

of chondrocytes arranged singly or in small clusters surrounded by a large amount of moderately 

basophilic stained matrix The proliferative cell zone (Pz) formed of chondrocytes which undergo 

successive mitotic divisions to form the columns of chondrocytes separated by strongly basophilic 
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stained matrix rich in acid proteoglycans The hypertrophic zone (Hz), where the cells undergo  

hypertrophy, become vacuolated and loose their ability to divide with calcification of the matrix. 

The mineralized Hz adjacent to the metaphysis gets partially resorbed by the chondroclasts forming 

the mineralized calcified zone Mz), which constitutes the scaffold for the deposition of metaphyseal 

trabecular bone(3).                                                              

      Quinolones possess favorable antibacterial activity and are often used as anti-infective agents in 

adults However, they are contraindicated in children and adolescents because of their damaging 

effect on weight-bearing joints in juvenile animals. In addition, they possess a tendotoxic 

potential(4)                                                                                             

       Although quinolone antibiotics are extensively utilized as an antimicrobial chemotherapy, they 

are only prescribed to pediatric patients for treatment of life threatening diseases such as cystic 

fibrosis, chronic suppurative otitis media complicated urinary tract infections and enteritis caused 

by invasive multidrug-resistant pathogens(5). Another study reported that levofloxacin inhibited 

glycosaminoglycan synthesis initially and DNA synthesis   and  mitochondrial  function secondarily 

at actual arthropathic concentrations in cultured rabbit chondrocytes but that these changes were 

reversible and not enough to kill the cells (6) . The aim of this study refer to ability  omega3 to 

repair degenerative cartilage of knee joint of juvenile rats affecting by levofloxacin  through 

lactation .                              
 

Materials  and methods 
        Ten lactating rats were adapted in the animal  house in separated cages(into three groups) 

under similar environmental conditions , 2 groups were administrated orally with levofloxacin 

(500mg/kg) according weighted of rats  once daily for ten days ,while the third group considered 

control. After the final dosing the immature (juvenile ) rats randomly taken from treated and control 

groups were collected & left half of juvenile for complete the experiment ,blood were withdrawn 

and collected from animals (2ml/animal) for the biochemical analysis for measuring 

creatinephosphocinase and then were killed ,the knee joint was removed ,fixed in 10% formalin 

,and stored .cartilage was obtained from the knee join, the joint samples were decalcified and 

embedded in paraffin ,serially sectioned in a sagittal  plane at 8μm and routinely-stained with  

hematoxyln and eosine (H&E) four tissue section were used randomly for the histopathological 

examination for one animal .the last part of the experiment the leaved lactating rats , take 3 lactating 

rats treated omega 3 for ten days and leaved anther  three lactating with out treatment for ten days 

also , and then were scarified immature (juvenile ) rats for all groups  ,the knee joint was removed 

,fixed in 10% formalin ,and stored .cartilage was obtained from the knee join, the joint samples 

were decalcified and embedded in paraffin ,serially sectioned in a sagittal  plane at 8μm and 

routinely-stained with  hematoxyln and eosine (H&E) for the histopathological examination after 

then compare among groups . 
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Figure (1) explain experimental design 

 

Ten lactating rats separated cages(into two groups) 6 lactating rats were administrated 

orally with levofloxacin (500mg/kg) while the third group considered control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Results 
      After the oral administration of levofloxacin to lactating rats (6 rats) for ten days , the juvenile 

rats showed changes in their behavior include depression,loss of appetite,weakness and swelling of 

knee joint of treated groups in compare with control group ,and dead of three juvenile rats from two 

groups that were treated with levofloxacin and after final dosing administration the half  juvenile 

rats scarified , after that histopathologyical examination of the knee joints of the juvenile rats from 

treated groups showed the knee epiphyseal growth plate cartilage revealed decrease in thickness 

with loss of chondrocyte as compared with control figure(2&3). And also showed the articular 

cartilage revealed some collagen fibers running into clefts between chondrocyte columns figure(4). 

And also showed irregularity of articular surface it also revealed cavity formation surrounding by 

shrunken  chondrocyte with pyknotic nuclei figure(5). After that’s the half of  treated group (3 

lactating rats) were drainage by omega 3 and then the other treated group left with out drainage 

omega 3 for ten days also after that scarified all groups and removed knee joints of the juvenile rats 

and then done histopathologyical examination, the group drainage omega 3 showed smooth surfaces 

and regular  staining affinity of the articular matrix and around the chondrocytes with decreased 

cavities between chondrocytes figure (7) ,when the group with out drainage omega 3 showed 

decreased staining affinity of the articular matrix and around the chondrocytes figure (6).     

  

 

4 lactating rats were  ministrated 

water  orally by stomach tube tube 

after parturition  about one week   

6 lactating rats were  ministrated 

orally with levofloxacin (500mg/kg) 

for ten days by stomach tube after 

parturition about one week    

After ten days  from drainage water  scarifyed 

half of juvenile rats randomly  . Also take the 

knee joint for histopathological examination     

After ten days  from treatment  scarified half of 

juvenile rats  randomly. Also take the knee joint 

for histopathological examination     

After ten days  from 

drainage water  

scarifyed the left 

(remain)of juvenile 

rats. Also take the knee 

joint of juvenile rats for 

histopathological 

examination to 

compare other groups 

with it      

Juvenile rats of 3 lactating 

rats were  administrated 

orally with levofloxacin 

(500mg/kg) leaved with out 

treatment of omega 3 for ten 

days after that also take the 

knee joint of juvenile rats for 

histopathological examination  

Juvenile rats of 3 lactating rats 

were  administrated orally with 

levofloxacin (500mg/kg 

treatment of omega 3 for ten 

days after that also take the knee 

joint of juvenile rats for 

histopathological examination and 

compare with untreated group 



Journal of Kerbala University , Vol. 12 No.3 Scientific . 2014 
 

135 

 
Fig(2) Normal histological section of articular cartilage of knee joint of control rat  showed the 

normal thickness of epiphyseal plate (H&E  40x) . 

 

 

Fig(3) Histological section of articular cartilage of knee joint showed the decrease of thickness of 

articular surface of juvenile rat from levofloxacin treated group (H&E 40 x) (          ) . 
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Fig(4)Histological section of articular cartilage of knee joint showed appearance of some collagen 

fibers covering surface of articular cartilage and running into clefts between chondrocytes ( juvenile 

rat from levofloxacin treated group)  (H&E 40x)     . 

 

 

Fig(5) Histological section of articular cartilage of knee joint showed cavities between shrunken 

chondrocytes (juvenile rat from levofloxacin treated group) (H&E 40x) . 
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Fig(6)Histological section of articular cartilage of knee joint showed decreased staining affinity of 

the articular matrix and around the chondrocytes ( juvenile rat from levofloxacin treated group)  

(H&E 40x) 
 

 

Fig(7 ) Histological section of articular cartilage of knee joint showed smooth surfaces and regular  

staining affinity of the articular matrix and around the chondrocytes with decreased cavities 

between chondrocytes     ( juvenile rat from Omega 3  treated group)  (H&E 40x). 

 

DISCUSSION  
   levofloxacin is one of the most commonly used antibiotics for different kinds of infections. 

However, it is contraindicated in pregnancy and children due to its adverse effects such as 

hepatotoxicity, nephrotoxicity and damage of the growing cartilage in young animals. Juveniles are 

especially sensitive to quinolones with affection of the articular cartilage and/or epiphyseal growth 

plate, depending on the developmental stage(7).reported that chondrocytes located in the middle 

zone have the largest synthesizing capacity, where mitosis can be seen in growing cartilage. They 

clarified that these cells were sensitive to the DNA gyrase inhibitory effect of quinolones resulting 
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in chondrocyte degeneration and cavity formation(8,9). Coinciding with these results other 

authors(10,11)found that, single high oral dose and multiple low doses of levofloxacin were 

chondrotoxic in juvenile rats inducing scars and erosions of the joint surface .Furthermore some 

researchers(12,13)observed that levofloxacin induced cartilage damage in experimental animals 

when administered during certain developmental stages via changes of the cytoskeletal morphology. 

They attributed levofloxacin induced articular damage to the formation of levofloxacin-chelate 

complexes, which possess the potential to induce a deficiency of the functionally available 

magnesium resulting in cytoskeletal changes. Thus, the fluoroquinolone which has a low affinity for 

magnesium might be the least chondrotoxicone(12,14) On the same line, other authors(15)stated 

that magnesium deficiency could induce arthro-pathogenic effects with cartilage lesions identical to 

that of quinolones in juvenile rats.In this work it was noticed that levofloxacin-treated group 

showed appearance of some collagen fibers covering the surface of the articular cartilage or 

surrounding the cavities as well as running into the clefts between the chondrocyte columns of the 

epiphyseal plate cartilage. Similar findings were previously reported by other workers(7)who 

observed some collagen fibers oriented parallel to the joint surface, adjacent to the cavities or 

running perpendicularly into them with aggregation of collagen fibers in some of the severely 

compressed cases. Another study(16)revealed an increased number of fibroblasts with collagen 

deposition in the matrix of synovial membranes and tendon sheaths suggesting that quinolones have 

toxic potentials in the muscle, tendon and synovial membrane rather than the articular cartilage. 

between the chondrocyte columns of the epiphyseal plate cartilage. it was observed that the lesion 

of the articular as well as the epiphyseal growth plate cartilages did not cleared, but shrunken 

chondrocytes were observed with a significant diminution of the articular cartilage thickness 

indicating irreversibility of the lesion under these experimental conditions. These results were 

consistent with previous workers who found that ofloxacin-induced dose dependant arthropathy that 

was irreversible in juveniles(17). Irreversible chondrotoxicity of fluoroquinolones in pediatric 

patients provokes an urgent clinical question for identifying chondoprotective agents. Hence, this 

work aimed to study the possible protective role of Omega -3 against levofloxacin chondrotoxicity. 

Addition of Omega -3  in the current work revealed favorable results, where the articular cartilage 

of knee joint preserved its smooth articular surface and the characteristic well defined three zones of 

chondrocytes.(18) Moreover, concomitant administration of Omega -3 with levofloxacin in this 

experimental study provided  a better histological picture of the growing epiphyseal plate, which 

was  confirmed by a significant  increase of the growing epiphyseal plate thickness as  compared to 

levofloxacin alone. These results were  in agreement with other workers .(19) 

    Recently, Baker et al (20)reported an investigation into relationships between plasma levels of 

long chain omega­6 (n­6) and omega­3 (n­3) fatty acids and MRI evidence of synovitis in the knees 

of patients with OA enrolled in the Multicentre Osteoarthritis Study (MOST). The results of the 

study by Baker and colleagues(20) suggest that availability of arachidonic acid for production of 

inflammatory eicosanoids could be a predisposing factor for synovitis in early OA. A reciprocal 

relation ship exists between the concentrations of long chain omega­3 fatty acids and plasma and 

tissue levels of arachidonic acid.                                                 

 
Figure (8)Potential protective actions of omega-3 fats in OA.(21) 
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The omega-3 fats in dietary fish oil EPA and DHA, are homologues of arachidonic acid, the 

omega-6 fatty acid precursor of proinflammatory prostaglandins and leukotrienes such as PGE 2and 

LTB4 Competitive inhibition of  achidonic acid metabolism by EPA and DHA could reduce 

inflammation, pain and synovitis EPA and DHA suppress chondrocyte  etalloproteinases production 

in vitro3 and dietary fish oil has a protective effect on cartilage and subchondral bone in animal 

models of OA4.( 22) (23).          

These results  compatible with our results when find the effects of long chain omega­3 fatty 

acids in vitro and in animal models of OA provide  mechanism­based support for undertaking 

human studies. For example, EPA and DHA reduced expression of degradative enzymes and 

inflammatory cytokines in an in vitro cartilage model of OA.                        
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