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Summary Interleukin 6 (IL-6) is a multifunctional cytokine. Recent reports suggest that circulating IL-6 secreted from tumour cells plays an
important role in cancer-induced cachexia. Medroxyprogesterone acetate (MPA) has been used as an endocrine therapeutic agent for patients
with breast cancer. It has been suggested that MPA decreases serum IL-6 levels and preserves the bodyweight of patients with advanced
breast cancer. However, the mechanisms of action responsible for the anticachectic effect of MPA have not been elucidated. Therefore, the
effects of MPA on IL-6 secretion were studied both in vitro and in vivo using a human breast cancer cell line, KPL-4, which secretes IL-6 into
medium and induces cachexia when injected into female nude mice. MPA (10–1000 nM) dose-dependently decreased basal IL-6 secretion into
medium, and also suppressed tumour necrosis factor (TNF-α)-induced IL-6 secretion. Both basal and TNF-α-induced IL-6 mRNA levels were
dose-dependently lowered by MPA. Moreover, intramuscular injections of MPA (100 mg kg–1 twice a week) into nude mice bearing KPL-4
transplanted tumours significantly decreased serum IL-6 levels without affecting tumour growth and preserved the bodyweight of recipient
mice. These findings suggest that suppression of IL-6 secretion from tumour cells, at least in part, causes the anticachectic effect of MPA.
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

      
      





        


          

         

          
           

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Cell line and cell culture


     


         


        
       
 
        

 
         × 

         

       
        
 

α 

        
        
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Semiquantitative reverse transcription polymerase
chain reaction (RT-PCR) for IL-6 mRNA
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       β  

    ′′
  ′′ 
 β ′
′   ′
′       
     β
       
           
       µ 
    
  
      
 µ
° β
° °β
° ° 
 

 
        

 





β

Animal experiments

       

         
× 


         
       

         

       

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Inhibition of IL-6 secretion by MPA 633
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Figure 1 Effect of MPA (A), TNF-α (B) and their combination (C) on IL-6
secretion into medium from KPL-4 human breast cancer cells. Semiconfluent
cells were incubated with the routine medium with 10–1000 nM MPA, 0.1–
10 ng ml–1 TNF-α, or 10 ng ml–1 TNF-α plus 100–1000 nM MPA for 48 h. IL-6
concentrations in the medium and cell number per well were measured, and
IL-6 secretion per cells per 48 h was calculated as described in Materials and
methods. The values represent means ± s.e. of triplicate samples. **P < 0.01
compared with respective controls (A, B) or the TNF-α-stimulated value (C)
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MPA reduces both IL-6 secretion and IL-6 mRNA level
in KPL-4 cells
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MPA decreases serum IL-6 levels and preserves
bodyweight of female nude mice bearing KPL-4
tumours
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Figure 2 Semiquantitative RT-PCR for the expression of IL-6 mRNA. One
microgram of total RNA extracted from untreated or treated KPL-4 cells was
reverse transcribed, and 1:100 of cDNA was amplified by PCR. Primers
specific for IL-6 and β-actin (internal control) cDNAs generated fragments of
316 bp and 610 bp respectively. (A) a, control; b, treated with 100 nM MPA;
c, treated with 1000 nM MPA. (B) a, control; b, treated with 10 ng ml–1 TNF-α;
c, treated with 10 ng ml–1 TNF-α plus 1000 nM MPA Figure 3 Effect of MPA on tumour growth (A) and bodyweight (B) in nude

mice bearing KPL-4 transplanted tumours. Approximately 2 × 106 cells were
injected into the mammary fat pad of 4-week-old athymic nude mice. MPA
(100 mg kg–1) was administered i.m. twice a week from 3 to 7 weeks after the
cell inoculations. Bodyweight of intact mice was also measured to clarify the
cachectic effect of KPL-4 transplanted tumours. The values represent mean
tumour volumes of ten tumours (A) or mean bodyweights of five mice (B) in
each group (ll, control; •, MPA-treated; ss, intact mice). Bars, s.e. *P < 0.05;
**P < 0.01 compared with respective controls
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