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Angiogenesis
• is a progressive multistage and multifactorial

vascular remodeling cascade process

[Carmeliat & Collen, 1997].

• is characterized by tight regulation both 

spatially and temporally

[Cross Claesson- Welsh, 2001 & Oettgen et al., 2001].  

Introduction 



Angiogenesis
• Mainly induces formation of new capillaries 

from already present ones to improve tissue 

oxygenation 

[Cao et al., 2001]

• The capillary density is an important 

determinant of tissue O2 supply in the 

mammalian skeletal muscle

[Annex et al., 1999].



To elucidate if medical ozone is able to induce
angiogenesis, we used three different doses (75, 40 
& 4µg O3 / ml O2) in white albino rats by i.p. 
injection. Angiogenesis was assessed in both 
skeletal and cardiac muscle at the end of the study 
using morphometric methods: 

Capillary density (cap. dens.,) & number of muscle 
fibers per field were counted, the ratio of cap. dens. 
/ m. fib. (C / F) was calculated. 

Perimeter of m. f. s was measured.

Material & Methods



Our data collectively are in favor of:

• Occurrence of endogenous induction of

angiogenesis in both cardiac and skeletal

muscle by medical O3 in the three doses used. 

• The “smallest dose with longest duration”

group was the most efficient  and physiologic.
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Repeated medical ozone administration in small 

dose can be encouraged as a “physiological 

therapeutic endogenous angiogenic procedure”

enhancing all the steps of the multifactorial 

angiogenic cascade. 

Conclusion &  
Recommendation



From this aspect, medical ozone can be superior 

to the use of several angiogenic factors, which 

are liable to interfere with specific constitutional 

vascular endothelial growth factor (VEGF) 

isoforms function and can disturb the special 

pattern of distribution of its receptors.    

Conclusion &  
Recommendation Cont.




