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ǥǰǩǲǳǧǬǯǭǩǪǡ ǶǱǯǭǩǪǡ 
ǥǪǤǯǲǧ ǳǯǴ ǥǰǩǲǳǧǬǯǭǩǪǯǴ ǲǴǬǢǯǴǫǩǯǴ ǳǯǴ ǣǥǭǩǪǯǴ ǭǯǲǯǪǯǬǥǩǯǴ ǰǥǩǱǡǩǡ çǳǦǡǭǥǩǯè  

 

ǤǩǥǴǨǴǭǳǧǲ ǲǴǭǳǡǮǧǲ 

ǡȇȀȌȒȈȎȑ ǬȀȐȌȆȑ, ǥȏȈȋȄȊȆȓȑ ǶȄȈȐȎȔȐȂȑ, ǣǭǰ çǳȅȌȄȈȎè 

 

ǲǴǭǳǡǪǳǩǪǧ ǥǰǩǳǱǯǰǧ 

Ǫ. ǵȀȉȈȎȊȑ, ǤȈȄȔȇȔȌȓȑ ǪȀȐȃȈȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǥ. ǱǻȊȊȆȑ, ǥȏȈȋȄȊȆȓǽȑ ǭȄȔȐȎȊțȂȎȑ, ǣǭǰ çǳȅǻȌȄȈȎè 

ǯ. ǦȀȐȉȘȓȎ, ǥȏȈȋȄȊȓȐȈȀ ǢȈȎȏȀȇȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǣ. ǬȋȀȊȆ, ǥȏȈȋȄȊȓȐȈȀ ǢȈȎȏȀȇȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

ǣ. ǡȂȈȎȋȀȋȓȆȑ, ǥȏȈȋȄȊȆȓȑ ǶȄȈȐȎȔȐȂȑ, ǣǭǰ çǳȅȌȄȈȎè 

ǥ. ǶȄȊȈȓȆ, ǥȏȈȋȄȊȓȐȈȀ ǭȄȕȐȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǫ. ǲȓȀȋȀȓȎȔ, ǥȏȈȋȄȊȆȓȑ ǯȔȐȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǫ. ǳȅȈȐȎȂȈȌȌȆȑ, ǰȀȇȎȊȂȎȑ, ǥȍȄȈȃȈȉȄȔȋȄȌȎȑ, ǤȈȀȁȆȓȎȊȎȂȈȉ ǩȀȓȐȄȎ, ǣǭǰ çǳȅȌȄȈȎè 

 

ǲǴǬǢǯǴǫǥǴǳǩǪǧ ǥǰǩǲǳǧǬǯǭǩǪǧ ǥǰǩǳǱǯǰǧ 

ǡ. ǬȄȊȈȃȌȆȑ, ǰȐȄȃȐȎȑ ǥȏȈȒȓȆȋȎȌȈȉȎ ǲȔȋȁȎȔȊȎȔ, ǣǭǰ çǳȅȌȄȈȎè 

ǲ. ǵȎȒȀȑ, ǤȈȄȔȇȔȌȓȑ ǩȀȓȐȈȉȑ ǴȏȆȐȄȒȀȑ, ǣǭǰ çǳȅȌȄȈȎè 

ǡ. ǰȐȄȉȀȓȑ, ǤȈȄȔȇȔȌȓȑ ǰȀȇȎȊȎȂȈȉȎ ǳȎȋȀ, ǣǭǰèǳȅȌȄȈȎè 

ǲ. ǱȅȎȑ, ǤȈȄȔȇȔȌȓȑ ǶȄȈȐȎȔȐȂȈȉȎ ǳȎȋȀ, ǣǭǰ çǳȅȌȄȈȎè 

ǡ. ǨȋȄȊȆ Ȥ ǤȈȂȀȊȉȆ, ǤȈȄȔȇȌȓȐȈȀ ǥȐȂȀȒȓȆȐȈȀȉȎ ǳȎȋȀ, ǣǭǰ çǳȅȌȄȈȎè 

Ǥ. ǢȐȎȑ, ǪȀȇȆȂȆȓȑ ǶȄȈȐȎȔȐȂȈȉȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȐȄȓȀȄȈȎè 

Ǥ. ǡȊȄȍȏȎȔȊȎȑ, ǪȀȇȆȂȆȓȑ ǪȀȐȃȈȎȊȎȂȀȑ, ǰȀȌȄȏȈȒȓȋȈȎ ǰȀȓȐȌ 

ǣ. ǬȏȀȊȓȏȎȔȊȎȑ, ǪȀȇȆȂȆȓȑ ǭȎȒȆȊȄȔȓȈȉȑ ǬǥǨ, ǰȀȌȄȏȈȒȓȋȈȎ ǡȇȆȌȌ 

Ǫ. ǵȐȀȓȅȃȆȑ, ǪȀȇȆȂȆȓȑ ǶȄȈȐȎȔȐȂȈȉȑ, ǲȈȉȂȎ, ǧǰǡ 

ǣ. ǪȘȒȓȎȏȀȌȀȂȈȓȎȔ, ǪȀȇȆȂȓȐȈȀ ǡȌȀȈȒȇȆȒȈȎȊȎȂȀȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȓȓȈȉȌè 

ǵ. ǳȐȔȏȎȒȉȈȃȆȑ, ǪȀȇȆȂȆȓȑ ǪȀȐȃȈȎȊȎȂȀȑ, ǰȀȌȄȏȈȒȓȋȈȎ ǨȄȒȒȀȊȀȑ 

ǣ. ǤȆȋȆȓȐȈȃȆȑ, ǪȀȇȆȂȆȓȑ ǰȀȇȎȊȎȂȀȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȓȓȈȉȌè 

Ǣ. ǲȋȔȐȌȈȓȆȑ, ǪȀȇȆȂȆȓȑ ǶȄȈȐȎȔȐȂȈȉȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȓȓȈȉȌè 

ǣ. ǣȉȈțȉȀȑ, ǡȌȀȏȊ. ǪȀȇȆȂȆȓȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ǬǥǨ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȐȄȓȀǾȄȈȎè 

Ǫ. ǬȀȊȀȂȐȆ, ǡȌȀȏȊ. ǪȀȇȆȂȓȐȈȀ ǡȉȓȈȌȎȊȎȂȀȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȓȓȈȉȌè 

ǡ. ǷȔȐȎȂȈȌȌȆȑ, ǡȌȀȏȊ. ǪȀȇȆȂȆȓȑ ǰȀȇȎȊȎȂȀȑ, ǰȀȌȄȏȈȒȓȋȈȎ ǰȀȓȐȌ 

ǰ. ǶȀȊȁȀȓȒȈȓȆȑ, ǥȏȉȎȔȐȎȑ ǪȀȇȆȂȆȓȑ ǰȀȇȎȊȎȂȀȑ ǥǪǰǡ, ǭȎȒȎȉȎȋȄȎ çǡȓȓȈȉȌè 

Ǩ. ǰȀȏȀȁȐȀȋȃȆȑ, ǫȉȓȎȐȀȑ ǶȄȈȐȎȔȐȂȈȉȑ ǡǰǨ, ǭȎȒȎȉȎȋȄȎ ǡǶǥǰǡ ǨȄȒȒȀȊȎȌȉȆȑ 

ǡ. ǲȓȄȕȀȌȃȆȑ, ǥȏȈȋȄȊȆȓȑ ǪȀȐȃȈȎȊȂȎȑ, ǣȄȌȈȉ ǭȎȒȎȉȎȋȄȎ ǭȉȀȈȀȑ 

 

ǥǩǤǩǪǯǩ ǲǴǬǢǯǴǫǯǩ 

ǲ. ǬȀȂȈȓȆȑ, ǶȄȈȐȎȔȐȂȑ, ǤȈȄȔȇȔȌȓȑ ǥǲǴ 

ǲ. ǡȌȓȘȌȏȎȔȊȎȑ, ǰȀȇȎȊȂȎȑ, ǤȈȄȔȇȔȌȓȑ ǥǲǴ 

Ǩ. ǣȐȁȀȑ, ǯȐȇȎȏȀȈȃȈȉȑ, ǲȔȌȓȎȌȈȒȓȑ ǤȈȄȔȇȔȌȓȑ ǥǲǴ 

ǰ. ǳȒȄȊȈȓȆ, ǥȏȈȋȄȊȓȐȈȀ ǥȌȓȀȓȈȉȎȊȂȎȑ, ǬǥǨ, ǣǭǰ çǳȅȌȄȈȎè 

ǩ. ǬȎȒȖȎȐȆȑ, ǥȏȈȋȄȊȆȓȑ ǥȏȄȋȁȀȓȈȉȑ ǡȉȓȈȌȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǳ. ǡȁȀȉȈȌ, ǥȏȈȋȄȊȆȓȑ ǯȔȐȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

ǡ. ǵȘȓȄȈȌȑ, ǥȏȈȋȄȊȆȓȑ ǡȉȓȈȌȎȊȂȎȑ ǡȍȎȌȈȉȎ, ǣǭǰ çǳȅȌȄȈȎè 

ǭ. ǰȀȓȒȎȔȐȉȎȑ, ǥȏȈȋȄȊȆȓȑ ǪȀȐȃȈȎȊȂȎȑ, ǣǭǰ çǳȅȌȄȈȎè 

Ǫ. ǬȏȊȎȖȎȑ, ǥȏȈȋȄȊȆȓȑ ǶȄȈȐȎȔȐȂȑ, ǣǭǭ ǤȐȋȀȑ 
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ǰǥǱǩǥǶǯǬǥǭǡ 

ǩ. ǩǲǳǯǱǩǡ ǳǧǲ ǶǥǩǱǯǴǱǣǩǪǧǲ  

ǲȓȆ ȋȌǽȋȆ ȓȎȔ ǶȄȈȐȎȔȐȂȎȜ ǣȄȘȐȂǾȎȔ ǡȔȊǻȋȆ 

ǤȈȎȌȜȒȆȑ Ǫ. ǢȝȐȎȑ 

ǪȀȇȆȂȆȓǽȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ ǡȇȆȌȝȌééééééééééééééééé97 

 

ǩǩ. ǡǭǡǲǪǯǰǧǲǥǩǲ 

1. ǥȈȒȀȂȘȂǽ ȒȓȈȑ ȁȀȒȈȉǼȑ ȀȐȖǼȑ ȉȀȈ ȓȈȑ ȉȊȈȌȈȉǼȑ ȄȕȀȐȋȎȂǼȑ ȓȆȑ ȔȏȄȐȆȖȎȂȐȀȕǾȀȑ ȋȄ 

ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ 

ǩ. ǬȎȒȖȎȜȐȆȑ, ǡ. ǰȀȏȀȃǻȓȎȔ, ǣ. ǭǾȉȀȑ 

ǡȉȓȈȌȎȊȎȂȈȉț ǳȋǽȋȀ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎèéééééééééééééééééééé..100 

 

2. ǥȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ ȎȒȓȄȎȏțȐȘȒȆ 

Ǣ. ǪȄȖȀȂȈǻȑ, Ǩ. ǣȐǾȁȀȑ 

ǳȋǽȋȀ ǯȐȇȎȏȀȈȃȈȉǽȑ ȉȀȈ ǳȐȀȔȋȀȓȈȎȊȎȂǾȀȑ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎèéééééééééé.112 

 

3. Biomedical and sociobehavioral factors associated with anorexia nervosa in 

adolescents 

Ioannis Delimaris  

Department of Di etetics and Nutrition, School of Health Sciences and Education, 

Harokopio University, Athens éééééééééééééééééééééééééé..118 

 

4. ǧ ȇȄȐȀȏȄȔȓȈȉǽ ȄȏȀȕǽ ȋȄ ȓȀ ȅȝȀ ȒȄ ȀȒȇȄȌȄǾȑ ȏȎȔ ȀȌȓȈȋȄȓȘȏǾȅȎȔȌ ȗȔȖȈȀȓȐȈȉǻ 

ȏȐȎȁȊǽȋȀȓȀ: ȒȔȒȓȆȋȀȓȈȉǽ ȀȌȀȒȉțȏȆȒȆ 

ǥȔǻȂȂȄȊȎȑ ǵȐȀȃǼȊȎȑ 

ǭȎȒȆȊȄȔȓǽȑ ,ǳǥ, ǷȔȖȈȀȓȐȈȉț ǭȎȒȎȉȎȋȄǾȎ ǡȓȓȈȉǽȑ çǤȀȕȌǾèéééééééééééééé132 
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5. ǧ ȉțȏȘȒȆ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ ȒȉȊǽȐȔȌȒȆ ȉȀȓǻ ȏȊǻȉȀȑ 

Ǭ. ǫȀȁȃȀȌǾȓȆ1,  K. ǡȌȃȐȈȘȓǻȉȆ2, K. ǬȎȔȒȓǻȉȀ2 

1 ǥȏǾȉȎȔȐȎȑ ȉȀȇȆȂǽȓȐȈȀ ǳȋǽȋȀȓȎȑ ǭȎȒȆȊȄȔȓȈȉǽȑ, 2 ǭȎȒȆȊȄȜȓȐȈȄȑ ǳǥ, ǡȊȄȍǻȌȃȐȄȈȎ ǳȄȖȌȎȊȎȂȈȉț 

ǥȉȏȀȈȃȄȔȓȈȉț ǜȃȐȔȋȀ,  ǨȄȒȒȀȊȎȌǾȉȆééééééééééééééééééééééééé.144 

 

6. ǴȏǼȐȓȀȒȆ ȉȀȈ ǡȓȋȎȒȕȀȈȐȈȉǽ ǱȜȏȀȌȒȆ 

ǬȄȊȀȖȐȈȌǽ ǲȉȊǻȁȎȔ1, ǶȐǽȒȓȎȑ ǪȊȄȈȒȈǻȐȆȑ2, ǩȘǻȌȌȀ ǰȀȏȀȇȀȌȀȒǾȎȔ3 

1 ǭȎȒȆȊȄȜȓȐȈȀ ǳǥ, ǣȄȌȈȉț ǭȎȒȎȉȎȋȄǾȎ ǫǻȐȈȒȀȑ, 2 ǭȎȒȆȊȄȔȓǽȑ ǳǥ, ǪȀȇȆȂȆȓǽȑ ǥȕȀȐȋȎȂȝȌ, ǳȋǽȋȀ 

ǭȎȒȆȊȄȔȓȈȉǽȑ, ǳǥǩ ǪȐǽȓȆȑ, 3 ǭȎȒȆȊȄȜȓȐȈȀ ǰǥ, ǪȀȇȆȂǽȓȐȈȀ ǥȕȀȐȋȎȂȝȌ, ǳȋǽȋȀ ǭȎȒȆȊȄȔȓȈȉǽȑ, ǳǥǩ 

ǨȄȒȒȀȊǾȀȑééééééééééééééééééééééééééééééééééééé152 

 

ǩǩǩ. ǰǱǸǳǯǳǴǰǡ ǡǱǨǱǡ 

ǧ ȄȏǾȃȐȀȒȆ ȓȎȔ ȋȄȓȀȁȎȊȈȉȎȜ ȒȔȌȃȐțȋȎȔ ȒȓȀ ȏȐȎȂȎȌȈȉǻ ȄȌȃȎȇȆȊȈȀȉǻ ȉȜȓȓȀȐȀ ȉȀȈ ȓȆȌ 

ȀȒȜȋȋȄȓȐȆ ȃȈȋȄȇȔȊȀȐȂȈȌǾȌȆ ȒȓȎȌ ȏȐȎȃȈȀȁǽȓȆ 

ǡ. ǡȂȂȄȊǾȃȆ1,2, ǡ. ǪȀȅȈǻȌȆ2, Ǩ. ǲȄȐȂȄȌȓǻȌȆȑ3, ǲ. ǬȀȓȒǻȂȂȎȑ4, ǩ. ǰȐȘȓȎȗǻȊȓȆȑ1, ǭ. 

ǪȀȌǼȊȊȈȀȑ2, Ƕ. ǲȀȂȈǻ2, ǣ. ǶȐȈȒȓȎȕȈȊǾȃȆȑ2, ǣ. ǪȐȀȌȈȃȈȝȓȆȑ2, ǡ. ǬȄȊȈȃȝȌȆȑ1,2 

1 ǤȈȀȁȆȓȎȊȎȂȈȉț ȉǼȌȓȐȎ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎè 2 ǡõ ǰȀȇȎȊȎȂȈȉǽ ǪȊȈȌȈȉǽ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎè,   
3 ǥȐȂȀȒȓǽȐȈȎ ǴȂȈȄȈȌǽȑ, ǥȏȈȃȆȋȈȎȊȎȂǾȀȑ ȉȀȈ ǩȀȓȐȈȉǽȑ ǲȓȀȓȈȒȓȈȉǽȑ, ǥǪǰǡ, ǡȇǽȌȀ, 4 ǭ. Ǵ. 

ǡȈȋȎȃȎȒǾȀȑ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎèéééééééééééééééééé..ééééééé..160 

 

ǩV. ǳǥǶǭǩǪǯ ǡǱǨǱǯ 

ǰȄȐȈȂȐȀȕǽ ǳȘȌ ǪȔȉȊȈȉȝȌ ǰȊȀȈȒǾȘȌ ǳȜȏȎȔ Ilizarov 

Ǣ. ǪȄȖȀȂȈǻȑ, Ǩ. ǣȐǾȁȀȑ 

ǳȋǽȋȀ ǯȐȇȎȏȀȈȃȈȉǽȑ ȉȀȈ ǳȐȀȔȋȀȓȈȎȊȎȂǾȀȑ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎèééééééééééé.171 

 

 

V. ǰǡǱǯǴǲǩǡǲǧ ǰǥǱǩǲǳǡǳǩǪǸǭ 

1. ǤȈȀȃȄȐȋȈȉǽ ȉȀȓȈȎȜȒȀ ȓȎȏȎȇǼȓȆȒȆ ȎȔȐȆȓȆȐȈȉȎȜ ȉȀȇȄȓǽȐȀ (stent) ȂȈȀ ȓȆȌ 

ȀȌȓȈȋȄȓȝȏȈȒȆ ȃȈǻȓȐȆȒȆȑ ȓȎȔ ȎȔȐȆȓǽȐȀ. ǰȄȐȈȂȐȀȕǽ ȏȄȐǾȏȓȘȒȆȑ 

Ǫ. ǲȓȀȋȀȓǾȎȔ1, ǩ. ǬȎȒȖȎȜȐȆȑ2, ǡ. ǰȀȏȀȃǻȓȎȔ2, ǩ. ǪȎȐȌǼȅȎȑ 2 
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ǩǲǳǯǱǩǡ ǳǧǲ ǶǥǩǱǯǴǱǣǩǪǧǲ 

 

ǲǳǧ ǬǭǧǬǧ ǳǯǴ ǶǥǩǱǯǴǱǣǯǴ  

ǣǥǸǱǣǩǯǴ ǡǴǫǡǬǧ 

ǯ ǬȄȂǻȊȎȑ ȉȀȈ ǶȀȐȈȒȋȀȓȈȉțȑ ǣȄȝȐȂȈȎȑ 

ǡȔȊǻȋȆȑ ǼȕȔȂȄ Ȁȏț ȓȆ ȅȘǽ ȓȆȌ 1Ȇ ǡȏȐȈȊǾȎȔ 

ȀȔȓȎȜ ȓȎȔ ȖȐțȌȎȔ. ǴȏǽȐȍȄ ǼȌȀȑ Ȁȏț ȓȎȔȑ 

ȋȄȂȀȊȜȓȄȐȎȔȑ ǣȈȀȓȐȎȜȑ ȉȀȈ ȉȎȐȔȕȀǾȎȑ 

ǶȄȈȐȎȔȐȂțȑ ȓȆȑ ȖȝȐȀȑ ȋȀȑ ȂȈȀ ȓȎȌ ȀȈȝȌȀ ȏȎȔ 

ȏǼȐȀȒȄ. ǪȀȈ ȓȀȔȓțȖȐȎȌȀ ȋǾȀ ȏȐȎȒȘȏȈȉțȓȆȓȀ 

ȏȎȊȜ ȍȄȖȘȐȈȒȓǽ: ȖȀȐȈȒȋȀȓȈȉțȑ, ȀȍȈȎȏȐȄȏǽȑ, 

ȏȄȐǽȕȀȌȎȑ, ȀȊȆȇȈȌǻ ȄȔȂȄȌǽȑ ȉȀȈ ȉȎȈȌȘȌȈȉǻ 

ȄȔȀǾȒȇȆȓȎȑ ȋȄ ȏȐǻȍȄȈȑ. ǚȌȀȑ ȏȐȀȂȋȀȓȈȉțȑ 

ȊȄȁǼȌȓȆȑ ȏȎȔ ȀȂȀȏǽȇȆȉȄ ȏȎȊȜ ȂȈȀȓǾ ȀȂǻȏȆȒȄ 

ȓȎȔȑ ȀȌȇȐȝȏȎȔȑ. ǧ ǪȄȕȀȊȎȌȈǻ ȉȀȈ Ȏ ǰȄȈȐȀȈǻȑ 

ȏȎȔ ȂȄȌȌǽȇȆȉȄ ȉȀȈ ȋȄȂǻȊȘȒȄ ǽȓȀȌ ȉȀȈ ȎȈ 

ȈȃȈȀǾȓȄȐȄȑ ȀȂǻȏȄȑ ȓȎȔ. ǯ ȖȀȐȀȉȓȆȐȈȒȋțȑ ȓȎȔ 

ǬȄȂǻȊȎȔ ȃȄȌ ȏȐȎǼȉȔȗȄ Ȁȏț ȓǾȓȊȎȔȑ ȉȀȈ 

ȇǼȒȄȈȑ, ȏȎȔ ȋǻȊȈȒȓȀ ȎȈ ȉȎȈȌȘȌȈȉǼȑ ȒȔȂȉȔȐǾȄȑ 

ȓȎȔ ȏȄȐȈțȐȈȒȀȌ. ǰȐȎǼȉȔȗȄ Ȁȏț ȓȆ ȁȀȇȄȈǻ 

ȀȌȀȂȌȝȐȈȒȆ ȂȈȀ ȓȎ ǼȐȂȎ ȓȎȔ ȉȀȈ ȓȆ ȒȓǻȒȆ ȓȎȔ 

ȒȓȆ ȅȘǽ Ȁȏț ȓȎȔȑ ȒȔȌȀȃǼȊȕȎȔȑ ȓȎȔ 

ȃȈȀȖȐȎȌȈȉǻ, ȓȎȔȑ ȋȀȇȆȓǼȑ ȓȎȔ, ȓȎȔȑ ȀȒȇȄȌȄǾȑ 

ȉȀȈ ȓȆȌ ȉȎȈȌȘȌǾȀ țȊȆ. ǧ ȉȎȈȌȘȌȈȉǽ ȓȎȔ 

ȄȔȀȈȒȇȆȒǾȀ, Ȅȉȓțȑ Ȁȏț ȓȆ ȒȓǻȒȆ ȓȎȔ ȒȓȎȔȑ 

ȀȐȐȝȒȓȎȔȑ ȏȎȔ ǽȓȀȌ ȒȓǻȒȆ ȅȘǽȑ, ȄȉȕȐǻȒȇȆȉȄ ȋȄ ȏȎȊȊȎȜȑ ȓȐțȏȎȔȑ ȋȄ ȀȏȎȉȎȐȜȕȘȋȀ ȓȆȌ 

ȀȔȇțȐȋȆȓȆ ȒȔȋȋȄȓȎȖǽ ȓȎȔ ȒȓȆ ȋȄȂǻȊȆ ǥȇȌȈȉǽ ǡȌȓǾȒȓȀȒȆ ȓȎȔ ȊȀȎȜ ȋȀȑ ȀȏǼȌȀȌȓȈ ȒȓȆ ǣȄȐȋȀȌȈȉǽ 

ȉȀȓȎȖǽ.  

Ǹȑ ǵȎȈȓȆȓǽȑ ǼȉȀȌȄ ȎȔȒȈȀȒȓȈȉǽ ȏȐȀȉȓȈȉǽ ǻȒȉȆȒȆ ȒȓȆȌ ǰȎȊȔȉȊȈȌȈȉǽ ǡȇȆȌȝȌ ȋȄ ȓȆȌ 

ȉȀȇȎȃǽȂȆȒȆ ȓȎȔ ȃȈȀȏȐȄȏȎȜȑ ǰȀȇȎȊțȂȎȔ ǡȌȃȐǼȀ ǡȊȈȁȈȅǻȓȎȔ ȓȎȌ ȎȏȎǾȎ ȀȌǼȕȄȐȄ ȏǻȌȓȀ ȒȀȌ ȒȎȕț 

ȃǻȒȉȀȊȎ. ǡȏț ȓȎ 1942 ȉȀȈ ȂȈȀ 5 ȖȐțȌȈȀ ǼȉȀȌȄ ȓȆȌ ȄȈȃȈȉțȓȆȓȀ ȓȆȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ȒȓȎ ǤȆȋȎȓȈȉț 

ǭȎȒȎȉȎȋȄǾȎ ǡȇȆȌȝȌ ȋȄ ȓȎȔȑ ǪȀȇȆȂȆȓǼȑ ǶǻȐȆ ǳȎȔȊ ȉȀȈ ǲȏȜȐȎ ǫȀȋȏǾȐȆ, ȇȄȘȐȝȌȓȀȑ ȋǻȊȈȒȓȀ ȓȎȌ 

ȃȄȜȓȄȐȎ ȔȏțȃȄȈȂȋȀ ȂȈȀ ȓȆȌ ȓǼȖȌȆ ȓȆȑ ȄȂȖȄȈȐȆȓȈȉǽȑ țȏȎȔ ȄȏȐțȉȄȈȓȎ ȌȀ ȃȈȀȏȐǼȗȄȈ. ǳȀ ȖȐțȌȈȀ ȓȎȔ 

ǤȆȋȎȓȈȉȎȜ ȌȎȒȎȉȎȋȄǾȎȔ ȋȀȅǾ ȋȄ ǻȊȊȎȔȑ ȕǾȊȎȔȑ ȓȎȔ ȂȈȀȓȐȎȜȑ ȄȕȐțȌȓȈȅȄ ȓȎȔȑ ȉȐȀȓȎȜȋȄȌȎȔȑ Ȁȏț ȓȀ 

ǥȑ-ǥȑ ȒȓȎ ȌȎȒȎȉȎȋȄǾȎ ȀȒȇȄȌȄǾȑ ȉȀȈ ȓȈȋǽȇȆȉȄ ȀȐȂțȓȄȐȀ ȂȈõ ȀȔȓț Ȁȏț ȓȆȌ ǩȒȓȎȐȈȉǽ ȀȌȀȕȎȐǻ ȓȎȔ 

ǰȀȌȀȂȈȝȓȆ ǪȀȌȄȊȊțȏȎȔȊȎȔ.  

ǧ ȏȄȐǾȎȃȎȑ ȏȎȔ ȀȌǼȃȄȈȍȄ ȓȆȌ ȔȏȄȐȎȖǽ ȉȀȈ ȓȎ ȋȄȂȀȊȄǾȎ ȓȎȔ ǡȔȊǻȋȆ ȉȀȈ ȓȈȑ ȏȊȆȇȘȐȈȉǼȑ 

ȏȐȎȒȕȎȐǼȑ, ȀȊȊǻ ȉȀȈ ȓȎ ȃȐǻȋȀ ȓȆȑ ȉȎȈȌȘȌǾȀȑ ȋȀȑ, ǽȓȀȌ   Ȇ ȕǻȒȆ ȓȆȑ ȇȆȓȄǾȀȑ ȓȎȔ ȒȓȎ ǰȀȌȄȏȈȒȓǽȋȈȎ 
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(1947 ð 1964), ȒȓȎ ǩȏȏȎȉȐǻȓȄȈȎ ȌȎȒȎȉȎȋȄǾȎ ȓȆȑ ǡȇǽȌȀȑ. ǯ ǪȀȇȆȂȆȓǽȑ ȓȆȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ǪȘȌ/ȌȎȑ 

ǡȊȈȁȈȅǻȓȎȑ ȄǾȖȄ ȓȆȌ ȉȎȈȌȘȌȈȉǽ ȃȔȌȀȓțȓȆȓȀ ȉȀȈ ȓȆ ȃȜȌȀȋȆ ȓȆȑ ȇǼȒȆȑ ȓȎȔ ȀȊȊǻ ȉȜȐȈȀ ȓȆȌ ȄȔȂȄȌǽ 

ȏȐțȇȄȒȆ ȏȎȔ ȓȆȌ ǼȃȄȈȍȄ ȉȀȈ ȏȐȎȑ ǻȊȊȎȔȑ, ȝȒȓȄ ȌȀ ȃȈȎȐǾȒȄȈ ȓȎȌ ǡȔȊǻȋȆ Șȑ  ǥȏȈȋȄȊȆȓǽ ȒȓȎ 

ǰȀȌȄȏȈȒȓǽȋȈȎ, ȏȀȐǻ ȓȎ ȁȀȐȜ ȉȊǾȋȀ ȏȎȔ ȒȔȌțȃȄȔȄ ȓȎ țȌȎȋǻ ȓȎȔ Ȁȏț ȓȆ ȒȔȋȋȄȓȎȖǽ ȓȎȔ ȒȓȆȌ ǥȇȌȈȉǽ 

ǡȌȓǾȒȓȀȒȆ. ǚȋȄȈȌȄ ȄȉȄǾ ȂȈȀ 17 ȖȐțȌȈȀ ȕȇǻȌȎȌȓȀȑ ȒȓȎ ȁȀȇȋț ȓȎȔ ǴȕȆȂȆȓǽ. ǲȔȋȏȊǽȐȘȒȄ ȓȆȌ 

ȄȉȏȀǾȃȄȔȒǽ ȓȎȔ ȋȄ ȓȐȄȈȑ ȕǻȒȄȑ ȋȄȓȄȉȏȀǾȃȄȔȒȆȑ ȒȓȆ ǵȊȘȐȄȌȓǾȀ, ȒȓȎ ǣȉȐǻȓȑ ȉȀȈ ȉȜȐȈȀ ȒȓȎ 

ǫǾȁȄȐȏȎȔȊ. ǪȈ ǼȕȄȐȄ ȒȓȎ ǩȏȏȎȉȐǻȓȄȈȎ ȌǼȀ ȃȄȃȎȋǼȌȀ ȋȄ ǾȃȐȔȒȆ ȋȎȌǻȃȘȌ ȂȈȀ ȓȎȔȑ ȓȐȀȔȋȀȓǾȄȑ, ȓȆ 

ǶȄȈȐȎȔȐȂȈȉǽ ȓȘȌ ǰȀǾȃȘȌ, ȓȆ ǶȄȈȐȎȔȐȂȈȉǽ ȓȎȔ ǯȈȒȎȕǻȂȎȔ ȉȀȈ ȓȎ ȍȄȉǾȌȆȋȀ ȓȆȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ȓȆȑ 

ǪȀȐȃȈǻȑ ȋȄȓǻ Ȁȏț ȓȎ ǫǾȁȄȐȏȎȔȊ. ǡȌȀȃȄǾȖȇȆȉȄ ȒȄ ȉȎȐȔȕȀǾȎ ǶȄȈȐȎȔȐȂț ȓȆȑ ȖȝȐȀȑ ȉȀȓǻ ȓȆȌ ȏȄȐǾȎȃȎ 

ȄȉȄǾȌȆ, ȖȘȐǾȑ ȀȋȕȈȒȁǽȓȆȒȆ. ǚȉȀȌȄ ȉȀȈ ȒȎȁȀȐǼȑ ȋȄȊǼȓȄȑ ȓȜȏȎȔ ǥȐȄȔȌȆȓȈȉȎȜ ȏȎȔ ȀȌȀȂȌȘȐǾȒȇȆȉȀȌ. 

ǧ ȏȈȎ ȂȌȘȒȓǽ ǽȓȀȌ Ȇ ȃȈȀȓȐȈȁǽ ȓȎȔ ȂȈȀ ǴȕȆȂȄȒǾȀ ȓȎ 1964 ȏȎȔ ȀȕȎȐȎȜȒȄ ȓȆȌ ȀȈȋǻȓȘȒȆ ȓȎȔ 

ȀȌȄȒȓȐȀȋȋǼȌȎȔ ȂȀȒȓȐȈȉȎȜ ȒȘȊǽȌȀ ȉȀȓǻ Gavriliou  ȂȈȀ ȓȆȌ ȀȌȓȈȉȀȓǻȒȓȀȒȆ ȓȎȔ ȎȈȒȎȕǻȂȎȔ, 

ȄȏǼȋȁȀȒȆ ȋȄ ȓȆȌ ȎȏȎǾȀ ȄǾȖȄ ȏȐȘȓȎȏȎȐȈȀȉǻ ȀȒȖȎȊȆȇȄǾ. ǛȓȀȌ ȒȓȆȌ ȎȋǻȃȀ ȏȎȔ ǼȁȂȀȊȄ ȓȎ ȏȄȐȈȎȃȈȉț 

çǩȀȓȐȈȉǽè ȏȎȔ ȓțȒȀ ȏȐȎȒǼȕȄȐȄ. ǪȈ ȀȉțȋȀ ȉǻȓȈ ȏȐȘȓȎȏȎȐȈȀȉț: ǛȓȀȌ Ȁȏõ ȀȔȓȎȜȑ  ȏȎȔ ȒȔȂȉȐțȓȆȒȀȌ 

ȓȆ ȊȄȂțȋȄȌȆ çǪǾȌȆȒȆ ȓȘȌ ǴȕȆȂȆȓȝȌè. ǬǾȀ ȉǾȌȆȒȆ ȏȎȔ ȄȈȒȆȂǽȇȆȉȄ ȓȎȌ ȄȉȒȔȂȖȐȎȌȈȒȋț ȓȘȌ 

ǰȀȌȄȏȈȒȓȆȋǾȘȌ ȋȀȑ ȋȄ ȈȃȈȀǾȓȄȐȆ ȀȌȀȕȎȐǻ ȒȓȆȌ ǩȀȓȐȈȉǽ ǲȖȎȊǽ. ǧ ȉǾȌȆȒȆ ǽȓȀȌ ȏȎȊȊǻ ȔȏȎȒȖțȋȄȌȆ, 

ȏȐȎȎȃȄȔȓȈȉǽ ȉȀȈ ȂȄȌȌȀǾȀ, ȀȊȊǻ ȒȓȀȋǻȓȆȒȄ  Ȁȏț ȓȆ ȃȈȉȓȀȓȎȐǾȀ ȓȎȔ 1967. ǛȓȀȌ țȋȘȑ ȓȎ ȏȐȝȓȎ 

ȋȄȂǻȊȎ ȁǽȋȀ ȂȈȀ ȓȆ ȋȄȂǻȊȆ ȀȊȊȀȂǽ ȏȎȔ ǻȐȖȈȒȄ ȓȎ 1982 ȋȄ ȓȎ ȂȌȘȒȓț ǭțȋȎ ȏȊȀǾȒȈȎ ȓȘȌ 

ȏȀȌȄȏȈȒȓȆȋǾȘȌ ȓȎ Ȍ. 1268/82.  

ǪȀȈ ȉȀȇȝȑ Ȏ  ǡȔȊǻȋȆȑ ȄȃǼȒȏȎȅȄ ȉȔȐȈȎȊȄȉȓȈȉǻ ȒȓȎ ȖȝȐȎ ȓȆȑ ǶȄȈȐȎȔȐȂȈȉǽȑ ȉȀȈ ȓȎȔ 

ǰȀȌȄȏȈȒȓȆȋǾȎȔ ȒȓȎ ǩȏȏȎȉȐǻȓȄȈȎ, ǼȂȈȌȄ ȕȀȌȄȐț ȏȘȑ Ȇ ǩȀȓȐȈȉǽ ǲȖȎȊǽ, ȉȎȋȋǻȓȈ ȓȎȔ țȊȎȔ ȉȎȈȌȘȌȈȉȎȜ 

ȒȔȒȓǽȋȀȓȎȑ, ȃȄȌ ȇȀ ȓȎȔ ȄȏǼȓȐȄȏȄ ȌȀ ȒȔȌȄȖǾȒȄȈ ȓȆȌ ȏȎȐȄǾȀ ȓȎȔ ȒȓȎ ȖȝȐȎ ȓȎȔ ǰȀȌȄȏȈȒȓȆȋǾȎȔ.  ǚȌȀȑ 

ȊțȂȎȑ ǽȓȀȌ ȓȎ ȁȀȐȜ ȋȄȓȄȋȕȔȊȈȀȉț ȉȎȈȌȘȌȈȉț ȉȊǾȋȀ ȏȎȔ ǽȓȀȌ ȀȌȓǾȇȄȓȎ ȋȄ ȓȆȌ ȉȎȈȌȘȌȈȉǽ ȃȐǻȒȆ ȓȎȔ 

ȒȓȆȌ ȉȀȓȎȖǽ. ǡȊȊǻ ȉȀȈ ȉǻȓȈ ȄȏǾȒȆȑ ȏȐȀȂȋȀȓȈȉț: ǧ ȉȎȈȌȘȌǾȀ ȋȀȑ ȓțȓȄ, ȉȀȈ ȃȔȒȓȔȖȝȑ ȉȀȈ ȓȀ ȖȐțȌȈȀ 

ȏȎȔ ȀȉȎȊȎȜȇȆȒȀȌ, ȃȄȌ çȃǼȖȇȆȉȄè ȏȎȊȊȎȜȑ ǬȄȂǻȊȎȔȑ ȀȌȇȐȝȏȎȔȑ ȒȄ ȏȎȊȊȎȜȑ ȖȝȐȎȔȑ ȉȀȈ ȃȔȒȓȔȖȝȑ 

ȉȀȈ ȒȓȎ ǰȀȌȄȏȈȒȓǽȋȈȎ.  ǯ ǡȔȊǻȋȆȑ  Șȑ ȄȔȕȔǽȑ ǻȌȇȐȘȏȎȑ ȓȎ ȃȈǼȂȌȘȒȄ ȏȎȊȜ ȌȘȐǾȑ. ǪȈ ǼȕȔȂȄ ȂȈȀ ȓȎ 

ǳȅǻȌȄȈȎ ȌȎȒȎȉȎȋȄǾȎ ȓȎȔ ǰȄȈȐȀȈǻ, ȋȈȉȐț ȓțȓȄ ȉȀȈ ȔȏȎȁȀȇȋȈȒȋǼȌȎ, ȀȊȊǻ Ȏ ǾȃȈȎȑ  ȓȎ ȇȄȝȐȆȒȄ 

ȏȐțȉȊȆȒȆ, ȓȎ ȀȌȀȁǻȇȋȈȒȄ, ȓȎ ǼȉȀȌȄ ȂȌȘȒȓț, ȓȎ ȄȓǾȋȆȒȄ ȉȀȈ ȂȈõ ȀȔȓț ȊȀȓȐȄȜȓȆȉȄ ȉȀȈ ȒȓȎ ȀȂȀȏȆȋǼȌȎ 

ȓȎȔ ǰȄȈȐȀȈǻ, ȒȓȆ ȃȄȜȓȄȐȆ ȏȀȓȐǾȃȀ ȓȎȔ, ȋǼȖȐȈ ȓȎ 1983 ȏȎȔ ǼȊȆȍȄ Ȇ ȇȆȓȄǾȀ ȓȎȔ.  

ǳȎ ǳȅǻȌȄȈȎ ȉȈ Ȏ ǰȄȈȐȀȈǻȑ ȃȄȖțȓȀȌ ȂȈȀ ȏȐȝȓȆ ȕȎȐǻ ȀȐȐȝȒȓȎȔȑ ȉȀȈ Ȁȏț ȓȆȌ ǡȇǽȌȀ. ǧ 

ȀȏȎȋǻȉȐȔȌȒȆ ȓȎȔ ǡȔȊǻȋȆ Ȁȏț ȓȎ ǰȀȌȄȏȈȒȓǽȋȈȎ ȃȄȌ ȋȏȎȐȎȜȒȄ ȌȀ ȋȄȈȝȒȄȈ ȓȎȌ ǾȃȈȎ. ǡȔȓțȑ ȒȔȌǼȖȈȒȄ 

ȓȎ ȋȄȂǻȊȎ ȀȌȆȕȎȐȈȉț ȃȐțȋȎ ȓȎȔ ȋȄ ȄȏȈȓȔȖǾȄȑ, ȏȐȎȒȕȎȐǻ, ȀȍȈȎȏȐǼȏȄȈȀ, ȏȄȐȆȕǻȌȄȈȀ ȉȀȈ ȊȄȁȄȌȓȈǻ. 

ǚȖȀȒȄ țȋȘȑ Ȇ ȉȎȈȌȘȌǾȀ! ǣȈȀȓǾ ȀȌ ȓȎȔ ȄǾȖȀȌ ȃȎȇȄǾ, țȏȘȑ ȓȎȔ ǻȍȈȅȄ,  ȏȈȎ ȗȆȊțȓȄȐȀ, ȄȔȐȜȓȄȐȀ ȉȀȈ 

ȋȄȂȀȊȜȓȄȐȀ ȏȄȃǾȀ, ȄǾȌȀȈ ȁǼȁȀȈȎ ȏȘȑ ȇȀ ôȖȄ ȏȐȎȒȕǼȐȄȈ ȏȎȊȜ ȏȄȐȈȒȒțȓȄȐȀ ȉȀȈ ȇȀ ôȓȀȌ ȏȎȊȜ 

ȋȄȂȀȊȜȓȄȐȎȑ Ȏ ȀȐȈȇȋțȑ ȓȘȌ ȂȈȀȓȐȝȌ ȏȎȔ ȇȀ ôȖȀȌ ȋǻȇȄȈ ȉȎȌȓǻ ȓȎȔ țȖȈ ȋțȌȎ ȓȆȌ ǩȀȓȐȈȉǽ ȒȀȌ 

ȄȏȈȒȓǽȋȆ, ȀȊȊǻ ȓȎ ȋȄȂȀȊȄǾȎ ȓȎȔ ȓȐțȏȎȔ ȋȄ ȓȎȌ ȎȏȎǾȎ ȓȆȌ ȔȏȆȐȄȓȎȜȒȄ.  

ǬȄȓǻ ȓȎ ǳȅǻȌȄȈȎ ȉȀȈ ȂȈȀ 15 ȏȄȐǾȏȎȔ 

ȖȐțȌȈȀ ȊȄȈȓȎȜȐȂȆȒȄ Șȑ ǤȈȄȔȇȔȌȓǽȑ ǶȄȈȐȎȔȐȂțȑ 

ȒȓȎ ǭȎȒȎȉȎȋȄǾȎ çǴȂȄǾȀè țȏȎȔ ȉȀȈ ȏǻȊȈ ȔȏǽȐȍȄ 

ȔȏțȃȄȈȂȋȀ  ȉȀȈ ǻȕȆȒȄ ȓȆ ȒȕȐȀȂǾȃȀ ȏȎȔ ȄǾȖȄ 
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ǽȃȆ ȃȆȋȈȎȔȐȂǽȒȄȈ. ǳȀ ȏȎȊȊǻ ȖȐțȌȈȀ ȏȎȔ ǻȌȓȄȍȄ Ȍõ ȀȒȉǽȒȄȈ ȓȆ ǶȄȈȐȎȔȐȂȈȉǽ ǽȓȀȌ ȋǾȀ ȀȉțȋȆ 

ȀȏțȃȄȈȍȆ ȓȎȔ ȏțȒȎ ȀȂȀȏȎȜȒȄ ȀȔȓț ȏȎȔ ǼȉȀȌȄ.  

ǥǾȖȀ ȓȆȌ ȓȜȖȄȈ ȌȀ ȓȎȌ ȂȌȘȐǾȒȘ Ȁȏț ȏȎȊȜ ȉȎȌȓǻ ȂȈȀ ȏȄȐǾȏȎȔ 4 ȃȄȉȀȄȓǾȄȑ. ǪȀȈ ǼȖȎȌȓȀȑ 

ȀȉȎȊȎȔȇǽȒȄȈ ȒȓȆȌ ǩȀȓȐȈȉǽ ȏȀȐțȋȎȈȎ ȃȐțȋȎ, ȌȀ ȉȀȓȀȌȎǽȒȘ ȏȎȊȊǼȑ ȏȓȔȖǼȑ ȓȎȔ ȀȌȀȒȓǽȋȀȓȎȑ ȉȀȈ ȓȆȑ 

ȏȐȎȒȘȏȈȉțȓȆȓǻȑ ȓȎȔ. ǰȈȒȓȄȜȘ ȏȘȑ, ȏȀȐõ țȓȈ Ȇ ȕȜȒȆ ȓȎȌ ȄǾȖȄ ȏȐȎȈȉǾȒȄȈ ȉȀȈ ȓȎ ȎȈȉȎȂȄȌȄȈȀȉț ȓȎȔ 

ȏȄȐȈȁǻȊȊȎȌ ȓȎȌ ȄȔȌțȆȒȄ, ȓȀ ȋȄȂǻȊȀ ȁǽȋȀȓȀ  ȏȎȔ ǼȉȀȌȄ ȉȀȈ Ȇ ȎȋȎȐȕȈǻ ȋȄ ȓȆȌ ȎȏȎǾȀ ȓȀ ȄȏǼȌȃȔȒȄ, 

ȄǾȖȀȌ ȒȀȌ ȀȕȄȓȆȐǾȀ ȓȆȌ ȀȂǻȏȆ ȏȎȔ ȄǾȖȄ ȂȈõ ȀȔȓț ȏȎȔ ǼȉȀȌȄ. ǡȂǻȏȆȒȄ ȓȆȌ ǩȀȓȐȈȉǽ ȉȀȈ ȓȎȔȑ 

ȀȐȐȝȒȓȎȔȑ, ȀȂǻȏȆȒȄ ȓȎȔȑ ȀȌȇȐȝȏȎȔȑ, ȀȂǻȏȆȒȄ ȓȆ ȅȘǽ ȒȘȒȓǻ. ǪȀȈ ǼȃȘȒȄ țȊȄȑ ȓȎȔ ȓȈȑ ȃȔȌǻȋȄȈȑ ȂȈõ 

ȀȔȓǻ ȏȎȔ ȄȏǼȊȄȍȄ ȌȀ ȉǻȌȄȈ ȉȀȈ ȀȂǻȏȆȒȄ: ǳȆȌ ǩȀȓȐȈȉǽ ȉȀȈ ȓȎȔȑ ȀȌȇȐȝȏȎȔȑ. ǳǼȊȎȑ ǽȓȀȌ 

ȀȍȈȎȇȀȜȋȀȒȓȆ Ȇ ȄȔȐȜȓȄȐȆ ȋțȐȕȘȒȆ ȉȀȈ ȉȀȊȊȈǼȐȂȄȈǻ ȓȎȔ ȉȀȇȝȑ ȉȀȈ ȓȎ ȗȆȊț ȄȏǾȏȄȃȎ ȀȈȒȇȆȓȈȉǽȑ 

ȏȎȔ ȓȎȌ ȃȈǼȉȐȈȌȄ. 

ǧ ȉȀȓǻȇȄȒȆ ȓȎȜȓȆ ȃȄȌ ǼȖȄȈ ȋțȌȎ ȓȆȌ ǼȌȌȎȈȀ Ȍõ ȀȏȎȓǾȒȄȈ ȉȀȌȄǾȑ ȕțȐȎ ȓȈȋǽȑ ȒȓȆ ȋȌǽȋȆ ȓȎȔ. ǯ 

ǡȔȊǻȋȆȑ ȓȈȋǽȇȆȉȄ Ȁȏț țȊȎȔȑ ȉȀȈ ȒȄ țȊȆ ȓȎȔ ȓȆ ȅȘǽ țȏȘȑ ȓȎȔ ǻȍȈȅȄ. ǪȈ ȀȂȀȏǽȇȆȉȄ ȋǼȖȐȈ ȊȀȓȐȄǾȀȑ 

ȄȏȄȈȃǽ ȉȈ ȀȔȓțȑ ȀȂȀȏȎȜȒȄ ȓȎȌ ȉțȒȋȎ țȊȎ. 

ǰȐȎȒȏǻȇȆȒȀ țȒȎ ȋȎȔ ǽȓȀȌ ȃȔȌȀȓț ȌȀ ȃȄǾȍȘ ȓȎ ȋȄȂǻȊȎ ǼȐȂȎ ȉȀȈ ȓȆȌ ȏȐȎȒȕȎȐǻ ȉȀȈ ȓȆȌ 

ȎȋȎȐȕȈǻ ȓȆȑ ȏȐȎȒȘȏȈȉțȓȆȓȀȑ ȄȌțȑ ȀȌȇȐȝȏȎȔ ȏȎȔ Ȇ ȉȎȈȌȘȌǾȀ ȖȐȄȈǻȅȄȓȀȈ ȒȀȌ ȕȘȓȄȈȌț ȏȀȐǻȃȄȈȂȋȀ 

ȂȈȀ ȓȈȑ ȂȄȌȈǼȑ ȏȎȔ ȀȉȎȊȎȔȇȎȜȌ. ǣȈȀȓǾ ȓȀ ȏȀȐȀȃȄǾȂȋȀȓȀ ȀȔȓǻ ȃȄǾȖȌȎȔȌ ȏȝȑ ȏȐǼȏȄȈ ȌȀ ôȌȀȈ ȎȈ 

ǻȌȇȐȘȏȎȈ ȂȈȀ ȓȆȌ ȏȐțȎȃȎ ȓȆȑ ȉȎȈȌȘȌǾȀȑ ȉȀȈ ȓȎ ȉȀȊț ȓȘȌ ȀȌȇȐȝȏȘȌ țȊȘȌ.  

ǧ ȀȂǻȏȆ ȋȀȑ ȇȀ ȒȔȌȎȃȄȜȄȈ ȓȆ ȋȌǽȋȆ ȓȎȔ ȉȀȈ ȓȎ ȏȀȐǻȃȄȈȂȋǻ ȓȎȔ ȇȀ ȏȄȐȌǻȄȈ ȒȓȆ ȋȌǽȋȆ ȓȀ țȐȈȀ 

ȏȎȔ ȁǻȅȄȈ Ȏ ȖȐțȌȎȑ.  

ǤȈȎȌȜȒȆȑ Ǫ. ǢȝȐȎȑ  

ǪȀȇȆȂȆȓǽȑ ǶȄȈȐȎȔȐȂȈȉǽȑ 

ǡȏȐǾȊȈȎȑ 2014 
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ǡǭǡǲǪǯǰǧǲǧ 

ǥȈȒȀȂȘȂǽ ȒȓȈȑ ȁȀȒȈȉǼȑ ȀȐȖǼȑ ȉȀȈ ȓȈȑ ȉȊȈȌȈȉǼȑ ȄȕȀȐȋȎȂǼȑ ȓȆȑ ȔȏȄȐȆȖȎȂȐȀȕǾȀȑ ȋȄ 

ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ 

ǩ. ǬȎȒȖȎȜȐȆȑ, ǡ. ǰȀȏȀȃǻȓȎȔ, ǣ. ǭǾȉȀȑ 

ǡȉȓȈȌȎȊȎȂȈȉț ǳȋǽȋȀ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎè 

 

ǰǥǱǩǫǧǷǧ 

ǧ ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȋȄ ȒȉȈȀȂȐȀȕȈȉǻ ȋǼȒȀ (ǴǲǬ) ȁȀȒǾȅȄȓȀȈ ȒȓȆȌ ȖȐǽȒȆ ȄȌȈȒȖȔȓȝȌ ȆȖȎȂǼȌȄȈȀȑ, ȎȈ ȎȏȎǾȎȈ 

ȒȔȌǽȇȘȑ ȖȎȐȆȂȎȜȌȓȀȈ ȄȌȃȎȕȊȄȁǾȘȑ. ǯȈ ȒȜȂȖȐȎȌȎȈ ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ ȄǾȌȀȈ ȃȈȀȊȜȋȀȓȀ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ 

ȄȌțȑ ȀȃȐȀȌȎȜȑ ȀȄȐǾȎȔ, ȋȄ ǼȌȀ ȄȊȀȒȓȈȉț ȉȀȈ ȁȈȎȒȔȋȁȀȓț ȏȄȐǾȁȊȆȋȀ. ǝȓȀȌ ȏȐȎȒȏǼȒȄȈ ȒȄ ȀȔȓǼȑ ǼȌȀ ȆȖȆȓȈȉț 

ȉȜȋȀ ȖȀȋȆȊǽȑ ȈȒȖȜȎȑ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȏȐȀȂȋȀȓȎȏȎȈȎȜȌ ȋȆ-ȂȐȀȋȋȈȉǽ ȓȀȊǻȌȓȘȒȆ ȉȀȈ ȀȌȀȉȊȎȜȌ ȆȖȆȓȈȉǻ 

ȉȜȋȀȓȀ ȒȄ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ (ȃȆȊȀȃǽ ȒȄ ȒȔȖȌțȓȆȓȄȑ ȏȎȊȊȀȏȊǻȒȈȄȑ ȓȆȑ ȒȔȖȌțȓȆȓȀȑ ȓȆȑ ȏȐȎȒȏǾȏȓȎȔȒȀȑ 

ȃǼȒȋȆȑ). ǬȄ ȓȆ ȖȐǽȒȆ ȄȈȃȈȉȝȌ ȗȆȕȈȀȉȝȌ ȓȄȖȌȈȉȝȌ, ȎȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ ȏȎȔ ȄȉȏǼȋȏȎȌȓȀȈ Ȁȏț ȓȈȑ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀȌȈȖȌȄȜȎȌȓȀȈ ȋȄ ȋȄȂǻȊȆ ȄȔȀȈȒȇȆȒǾȀ, ȄȌȝ ȎȈ ȆȖȎȀȌȀȉȊǻȒȄȈȑ ȓȘȌ ȔȏțȊȎȈȏȘȌ ȈȒȓȝȌ 

ȉȀȓȀȒȓǼȊȊȎȌȓȀȈ. ǚȓȒȈ, Ȇ ȏȀȐȎȔȒǾȀ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȀȏȄȈȉȎȌǾȅȄȓȀȈ ȋȄ ȋȄȂǻȊȆ ȀȉȐǾȁȄȈȀ ȉȀȈ ȒȄ 

ȏȐȀȂȋȀȓȈȉț ȖȐțȌȎ. ǬȄ ȊǾȂȄȑ ȄȍȀȈȐǼȒȄȈȑ, Ȇ ȋȈȉȐȎ- ȉȀȈ ȋȀȉȐȎ-ȉȔȉȊȎȕȎȐǾȀ ȓȘȌ ȕȔȒȈȎȊȎȂȈȉȝȌ ȎȐȂǻȌȘȌ ȉȀȈ 

ȓȘȌ ȏȀȇȎȊȎȂȈȉȝȌ ȈȒȓȝȌ ȋȏȎȐȄǾ ȌȀ ȋȄȊȄȓȆȇȄǾ ȋȄ ȓȆȌ ǴǲǬ ȉȀȊȜȓȄȐȀ Ȁȏț țȓȈ ȋȄ ȓȈȑ ǻȊȊȄȑ ȔȏȄȐȆȖȎȂȐȀȕȈȉǼȑ 

ȓȄȖȌȈȉǼȑ ȏȎȔ ȄǾȌȀȈ ȒǽȋȄȐȀ ȃȈȀȇǼȒȈȋȄȑ. ǳȎ ȉȔȐȈțȓȄȐȎ ȏȄȃǾȎ ȄȕȀȐȋȎȂǽȑ ȓȆȑ ǴǲǬ ȄǾȌȀȈ Ȇ ȀȏȄȈȉțȌȈȒȆ ȓȎȔ 

ǽȏȀȓȎȑ. ǧ ȋǼȇȎȃȎȑ ȏȀǾȅȄȈ ȒȆȋȀȌȓȈȉț ȐțȊȎ ȒȓȆȌ ȃȈǻȂȌȘȒȆ ȓȎȔ ȆȏȀȓȎȉȔȓȓȀȐȈȉȎȜ ȉȀȐȉȈȌȝȋȀȓȎȑ (ȉȔȐǾȘȑ ȒȄ 

ȔȏțȁȀȇȐȎ ȉǾȐȐȘȒȆȑ), ȒȓȎȌ ȖȀȐȀȉȓȆȐȈȒȋț ȆȏȀȓȈȉȝȌ ȁȊȀȁȝȌ ȏȎȔ ȀȌȀȉȀȊȜȏȓȎȌȓȀȈ ȒȔȋȏȓȘȋȀȓȈȉǻ, ȒȓȆȌ 

ȏȀȐȀȉȎȊȎȜȇȆȒȆ ȎȂȉȎȊȎȂȈȉȝȌ ȀȒȇȄȌȝȌ ȉȀȈ ȒȓȆȌ ȄȉȓǾȋȆȒȆ ȓȎȔ ȇȄȐȀȏȄȔȓȈȉȎȜ ȀȏȎȓȄȊǼȒȋȀȓȎȑ ȀȉȓȈȌȎȊȎȂȈȉȝȌ 

ȄȏȄȋȁȀȓȈȉȝȌ ȓȄȖȌȈȉȝȌ ȂȈȀ ȉȀȓǻȊȔȒȆ ȌȄȎȏȊȀȒȋǻȓȘȌ. ǧ ǴǲǬ ȄǾȌȀȈ ȄȏǾȒȆȑ ȔȏȎȒȖțȋȄȌȆ ȋǼȇȎȃȎȑ ȂȈȀ ȓȆȌ 

ȃȈǻȂȌȘȒȆ ȏȎȈȉǾȊȊȘȌ ȏȀȇǽȒȄȘȌ ȓȎȔ ȏȀȂȉȐǼȀȓȎȑ, ȒȏȊȆȌțȑ, ȓȎȔ ȂȀȒȓȐȄȌȓȄȐȈȉȎȜ ȒȘȊǽȌȀ, ȓȎȔ 

ȎȔȐȎȏȎȈȎȂȄȌȌȆȓȈȉȎȜ ȉȀȈ ȀȂȂȄȈȀȉȎȜ ȒȔȒȓǽȋȀȓȎȑ.  

ǫǼȍȄȈȑ ȄȔȐȄȓȆȐǾȎȔ: ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȋȄ ȒȉȈȀȂȐȀȕȈȉǻ ȋǼȒȀ (ǴǲǬ), ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ, ȃȈǻȂȌȘȒȆ 

ǰȀȐȀȏȎȋȏǽ  

ǩ. ǬȎȒȖȎȜȐȆȑ, ǡ. ǰȀȏȀȃǻȓȎȔ, ǣ. ǭǾȉȀȑ. ǥȈȒȀȂȘȂǽ ȒȓȈȑ ȁȀȒȈȉǼȑ ȀȐȖǼȑ ȉȀȈ ȓȈȑ ȉȊȈȌȈȉǼȑ ȄȕȀȐȋȎȂǼȑ ȓȆȑ 

ȔȏȄȐȆȖȎȂȐȀȕǾȀȑ ȋȄ ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ. ǥȏȈȒȓȆȋȎȌȈȉǻ ǶȐȎȌȈȉǻ 2014;19(2): 100-111. 

 

ǥǩǲǡǣǸǣǧ-ǩǲǳǯǱǩǪǧ ǡǭǡǤǱǯǬǧ 

 ǳȀ ȓȄȊȄȔȓȀǾȀ 15 ȖȐțȌȈȀ ȄȕȀȐȋțȅȄȓȀȈ ȋȄ 

ȀȔȍȀȌțȋȄȌȆ ȒȔȖȌțȓȆȓȀ ȒȓȆȌ ȀȉȓȈȌȎȊȎȂȈȉǽ 

ȀȏȄȈȉțȌȈȒȆ Ȇ ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȋȄ ȒȉȈȀȂȐȀȕȈȉǻ 

ȋǼȒȀ (ǴǲǬ, Contrast-Enhanced Ultrasound , 

CEUS) ǽ ȀȊȊȈȝȑ ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȋȄ  ȄȌȈȒȖȔȓǼȑ 

ȆȖȎȂǼȌȄȈȀȑ. ǯȈ ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ (ǥǧ), 

ȄǾȌȀȈ ȃȈȀȊȜȋȀȓȀ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȏȎȔ 

ȄȂȖǼȎȌȓȀȈ ȄȌȃȎȕȊȄȁǾȘȑ, ȉȀȈ ȒȏȀȌȈțȓȄȐȀ ȋǼȒȀ 

ȒȄ ȕȔȒȈȉǼȑ ȉȎȈȊțȓȆȓȄȑ ȓȎȔ ȎȐȂȀȌȈȒȋȎȜ ǽ 

ȄȌȃȀȐȓȆȐȈȀȉȝȑ. ǶǻȐȆ ȒȓȈȑ ȈȃȈȀǾȓȄȐȄȑ ȕȔȒȈȉǼȑ 

ȈȃȈțȓȆȓǼȑ ȓȎȔȑ, ȎȈ EH ȀȔȍǻȌȎȔȌ ȒȆȋȀȌȓȈȉǻ ȓȈȑ 

ȆȖȎȀȌȀȉȊǻȒȄȈȑ ȒȓȎ ȋǼȒȎ ȄȌȓțȑ ȓȎȔ ȎȏȎǾȎȔ 

ȄȈȒǻȂȎȌȓȀȈ (ȒȔȌǽȇȘȑ ȀǾȋȀ) ȉȀȈ ȉȀȓǻ ȒȔȌǼȏȄȈȀ 

ȁȄȊȓȈȝȌȎȔȌ ȓȆȌ ȔȏȄȐȆȖȎȂȐȀȕȈȉǽ ȀȏȄȈȉțȌȈȒȆ 

ȓȆȑ ȋȈȉȐȎ- ȉȀȈ ȋȀȉȐȎȉȔȉȊȎȕȎȐǾȀȑ [1].  

ǧ ȀȌȀȉǻȊȔȗǽ ȓȎȔȑ ȎȕȄǾȊȄȓȀȈ ȒȓȆȌ ȓȔȖȀǾȀ 

ȏȀȐȀȓǽȐȆȒȆ ȓȎȔ ȉȀȐȃȈȎȊțȂȎȔ  Claude Joyner 
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ȓȎ 1968, țȓȈ ȉȀȓǻ ȓȆȌ ȃȈǻȐȉȄȈȀ ȓȆȑ 

ȀȂȂȄȈȎȉȀȐȃȈȎȂȐȀȕǾȀȑ, Ȇ ǼȂȖȔȒȆ ȈȘȃȈȎȜȖȎȔ 

ȒȉȈȀȂȐȀȕȈȉȎȜ ȒȓȎ  ȀȎȐȓȈȉț ȓțȍȎ, ȏȐȎȉȀȊȎȜȒȄ 

ȒȆȋȀȌȓȈȉǽ, ȏȀȐȎȃȈȉǽ ȀȜȍȆȒȆ ȓȆȑ ȆȖȎȂǼȌȄȈȀȑ 

ȄȌȓțȑ ȓȎȔ ȀȂȂȄǾȎȔ ȉȀȓǻ ȓȆȌ ȔȏȄȐȆȖȎȂȐȀȕȈȉǽ 

ȀȏȄȈȉțȌȈȒȆ ȋȄ  M-mode [2]. ǲȓȆȌ ȒȔȌǼȖȄȈȀ 

ȃȈȀȏȈȒȓȝȇȆȉȄ țȓȈ ȀȔȓǽ Ȇ ȀȜȍȆȒȆ ȓȆȑ 

ȆȖȎȂǼȌȄȈȀȑ, ȎȕȄȈȊțȓȀȌ ȒȄ ȆȖȎȀȌȀȉȊǻȒȄȈȑ Ȁȏț 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀǼȐȀ ȄȌȓțȑ ȓȎȔ ȄȂȖȄțȋȄȌȎȔ 

ȃȈȀȊȜȋȀȓȎȑ ȉȀȈ ȃȄȌ ȀȕȎȐȎȜȒȄ ȋțȌȎ ȓȎ 

ȈȘȃȈȎȜȖȎ ȒȉȈȀȂȐȀȕȈȉț, ȀȊȊǻ ȉȀȈ ȎȏȎȈȎȃǽȏȎȓȄ 

ȔȂȐț ȖȎȐȆȂȎȜȌȓȀȌ ȄȌȃȎȀȂȂȄȈȀȉǻ ȉȀȈ ȏȄȐȈȄǾȖȄ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀǼȐȀ. ǚȓȒȈ, ȎȈ ȏȐȝȓȄȑ 

ȏȐȎȒȏǻȇȄȈȄȑ ȂȈȀ ȃȆȋȈȎȔȐȂǾȀ ǥǧ ȁȀȒȈȅțȓȀȌ 

ȒȓȆȌ ȋȄȓȀȕȎȐǻ in vitro  ȕȔȒȈȎȊȎȂȈȉȎȜ ȎȐȎȜ 

Ȕȏț ȏǾȄȒȆ, Ȁȏț ȋȈȀ ȒȜȐȈȂȂȀ ȒȄ ȋȈȀ ǻȊȊȆ , ȋǼȒȘ 

ȄȌțȑ ȒȔȌȃȄȓȈȉȎȜ three-way, ȋȄ ȒȉȎȏț ȌȀ 

ȀȌȀȋȈȖȇȎȜȌ ȓȀ ǾȖȌȆ ȓȎȔ ȀȓȋȎȒȕȀȈȐȈȉȎȜ ȀǼȐȀ 

ȓȆȑ ȉǻȇȄ ȒȜȐȈȂȂȀȑ ȋȄ ȓȎȌ ȎȐț. ǬȄȐȈȉȎǾ 

ȏȐȎȒǼȇȄȓȀȌ ȉȀȈ ȋȈȉȐǽ ȏȎȒțȓȆȓȀ Ȁȏț ȓȎ ȀǾȋȀ 

ȓȎȔ ȀȒȇȄȌȎȜȑ ȂȈȀ ȌȀ ȏȐȎȉȜȗȄȈ ǼȌȀ 

ȒȓȀȇȄȐțȓȄȐȎ ȋȄǾȂȋȀ, ȓȎ ȎȏȎǾȎ ȒȓȆ ȒȔȌǼȖȄȈȀ 

ȖȎȐȆȂȎȜȌȓȀȌ ȒȔȌǽȇȘȑ ȃȈȀ ȓȎȔ ȉȀȇȄȓǽȐȀ ȓȆȑ 

ȀȂȂȄȈȎȉȀȐȃȈȎȂȐȀȕǾȀȑ. ǵȔȒȈȉǻ, ȋȄ ȓȆȌ ȓȄȖȌȈȉǽ 

ȀȔȓǽ ȃȄȌ ǽȓȀȌ ȃȔȌȀȓț ȌȀ ȉȀȇȎȐȈȒȓȄǾ ȀȉȐȈȁȝȑ 

ȓȎ ȋǼȂȄȇȎȑ ȉȀȈ Ȇ ȒȔȂȉǼȌȓȐȘȒȆ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȀǼȐȀ ȄȌȓțȑ ȓȎȔ ȋȄǾȂȋȀȓȎȑ, 

ȄȌȝ ȃȄȌ ǼȊȄȈȗȀȌ ȉȀȈ ȎȈ ȄȏȈȏȊȎȉǼȑ. ǥȏǾȒȆȑ, 

ȀȔȓǼȑ ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȂȐǽȂȎȐȀ ȔȕǾȒȓȀȌȓȎ 

ȐǽȍȆ, ȏȀȐȀȋǼȌȎȌȓȀȑ ȂȈȀ ȊǾȂȀ ȋțȌȎ 

ȃȄȔȓȄȐțȊȄȏȓȀ ȒȓȆȌ ȉȔȉȊȎȕȎȐǾȀ, ȄȌȝ ȄȏǾȒȆȑ, 

ȊțȂȘ ȋȄȂǼȇȎȔȑ ȃȄȌ ǽȓȀȌ ȃȔȌȀȓț ȌȀ ȏȄȐǻȒȎȔȌ 

Ȁȏț ȓȀ ȏȌȄȔȋȎȌȈȉǻ ȓȐȈȖȎȄȈȃǽ [1]. 

ǡȉȎȊȎȜȇȆȒȀȌ ȏȎȊȊǼȑ ǼȐȄȔȌȄȑ ȉȀȈ 

ȄȐȂȀȒȓȆȐȈȀȉǼȑ ȏȐȎȒȏǻȇȄȈȄȑ, ȎȈ ȎȏȎǾȄȑ 

ȉȀȓǼȊȆȍȀȌ ȒȓȆȌ ȀȌǻȏȓȔȍȆ ȓȘȌ ȒȜȂȖȐȎȌȘȌ 

ǥǧ. 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǳǸǭ 

ǲǴǣǶǱǯǭǸǭ ǥǭǩǲǶǴǳǸǭ ǧǶǯǣǥǭǥǩǡǲ  

ǣȈȀ ȌȀ ȋȏȎȐȄǾ ȌȀ ȃȐǻȒȄȈ Șȑ EH(ȄȌȈȒȖȔȓǽȑ 

ȆȖȎȂǼȌȄȈȀȑ), ȋǾȀ ȎȔȒǾȀ ȏȐǼȏȄȈ ȌȀ ȏȊȆȐȎǾ 

ȎȐȈȒȋǼȌȄȑ ȏȐȎȚȏȎȇǼȒȄȈȑ: ǭȀ ȄǾȌȀȈ ȀȃȐȀȌǽȑ 

ȖȆȋȈȉǻ, ȌȀ ȋȏȎȐȄǾ ȌȀ ȄȂȖȔȇȄǾ ȄȌȃȎȕȊǼȁȈȀ, ȄǾȓȄ 

ȄȕǻȏȀȍ (bolus) ȄǾȓȄ ȒȄ ȒȔȌȄȖǽ ȁȐȀȃȄǾȀ ǼȂȖȔȒȆ, 

ȌȀ ȄǾȌȀȈ ȒȓȀȇȄȐǽ ȉȀȈ ȌȀ ȋȆ ȃȈȀȒȏǻȓȀȈ ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȆȑ ȃȈțȃȎȔ ȓȆȑ Ȁȏț ȓȆȌ ȉȀȐȃȈǻ ȉȀȈ 

ȓȆȌ ȏȌȄȔȋȎȌȈȉǽ ȉȔȉȊȎȕȎȐǾȀ, ȌȀ ȏȀȐȎȔȒȈǻȅȄȈ 

țȒȎ ȓȎ ȃȔȌȀȓțȌ ȎȋȎȈȎȂȄȌǽ ȃȈǻȋȄȓȐȎ ȓȘȌ 

ȕȔȒȀȊǾȃȘȌ ȉȀȈ ȎȋȎȈȎȂȄȌǽ ȀȌȓȀȏțȉȐȈȒȆ 

ȀȔȓȝȌ ȒȓȈȑ ȏȐȎȒȏǾȏȓȎȔȒȄȑ ȃǼȒȋȄȑ ȔȏȄȐǽȖȘȌ 

ȉȀȈ ȌȀ ȏȀȐȀȋǼȌȄȈ ȒȓȆȌ ȉȔȉȊȎȕȎȐǾȀ ȂȈȀ 

ȀȐȉȄȓț ȝȒȓȄ ȌȀ ȋȏȎȐȄǾ ȌȀ ȀȌȈȖȌȄȔȓȄǾ 

ȔȏȄȐȆȖȎȂȐȀȕȈȉǻ.  ǰȀȐȀȉǻȓȘ ȏȄȐȈȂȐǻȕȎȌȓȀȈ 

ȎȈ ȉȔȐȈțȓȄȐȄȑ ȈȃȈțȓȆȓȄȑ ȓȘȌ ȒȜȂȖȐȎȌȘȌ 

ȄȌȈȒȖȔȓȝȌ ȆȖȎȂǼȌȄȈȀȑ: 

ǲȜȒȓȀȒȆ: ǯȈ  ǥǧ 1Ȇȑ ȂȄȌȈǻȑ ȄǾȌȀȈ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀǼȐȎȑ , ȄȌȝ ȎȈ ǥǧ 2Ȇȑ ȂȄȌȈǻȑ 

ȄǾȌȀȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȄȌțȑ ȀȃȐȀȌȎȜȑ ȀȄȐǾȎȔ 

(ȒȔȌǽȇȘȑ ȔȏȄȐȕȇȎȐǻȌȇȐȀȉȀȑ-

perfluorocarbon  ȉȀȈ ȄȍȀȕȇȎȐȈȎȜȖȎ ȇȄǾȎ-

sulphur  hexafluoride) ȔȗȆȊȎȜ ȋȎȐȈȀȉȎȜ 

ȁǻȐȎȔȑ, ȝȒȓȄ ȌȀ ȄȍȀȒȕȀȊǾȅȄȓȀȈ ȖȀȋȆȊǽ 

ȃȈǻȖȔȒȆ ȋǼȒȀ Ȁȏț ȋȄȋȁȐǻȌȄȑ, ȖȀȋȆȊǽ 

ȃȈȀȊȔȓțȓȆȓȀ ȒȓȎ ȀǾȋȀ ȉȀȈ ȀȌȓȎȖǽ ȒȓȈȑ 

ȋȆȖȀȌȈȉǼȑ ȉȀȓȀȏȎȌǽȒȄȈȑ, ȉȀȇȝȑ ȎȈ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȉȔȉȊȎȕȎȐȎȜȌ ȋǼȒȀ ȒȓȀ 

ȀȂȂȄǾȀ [1,3]. ǳțȒȎ ȒȓȎȔȑ 1Ȇȑ țȒȎ ȉȀȈ ȒȓȎȔȑ 2Ȇȑ 

ȂȄȌȈǻȑ ǥǧ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȏȄȐȈȁǻȊȊȎȌȓȀȈ 

Ȁȏț ȉǼȊȔȕȎȑ Ȁȏț ȄȜȉȀȋȏȓȎ ȁȈȎȒȔȋȁȀȓț 

ȔȊȈȉț,(ȕȘȒȕȎȊȈȏǾȃȈȎ, ȂȀȊȀȉȓțȅȆ, ȏȐȘȓȄǠȌȆ ǽ 

ȏȎȊȔȋȄȐǽ), ȏǻȖȎȔȑ 10 -200 nm .  ǳȎ ȏȄȐǾȁȊȆȋȀ 

ȀȔȓț ȀȔȍǻȌȄȈ ȓȆȌ ȒȓȀȇȄȐțȓȆȓȀ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, ȄȋȏȎȃǾȅȄȈ ȓȆ ȃȈǻȖȔȒȆ ȓȎȔ 

ȀȄȐǾȎȔ ȒȓȎ ȀǾȋȀ ȉȀȈ ȏȐȎȒȃǾȃȄȈ ȄȊȀȒȓȈȉțȓȆȓȀ, 

Ȇ ȎȏȎǾȀ ȄǾȌȀȈ ȒȆȋȀȌȓȈȉǽ ȓțȒȎ ȂȈȀ ȓȆȌ ȀȌȓȎȖǽ, 

țȒȎ ȉȀȈ ȂȈȀ ȓȆȌ ȓȀȊǻȌȓȘȒȆ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ [3], țȏȘȑ ȏȄȐȈȂȐǻȕȄȓȀȈ 

ȏȀȐȀȉǻȓȘ. 

ǬǼȂȄȇȎȑ: ǧ ȃȈǻȋȄȓȐȎȑ ȓȘȌ ȕȔȒȀȊǾȃȘȌ ȄǾȌȀȈ 

ȏȄȐǾȏȎȔ 3-5 ȋm, ȃȆȊȀȃǽ ȋȈȉȐțȓȄȐȆ Ȁȏț ȀȔȓǽ 

ȓȘȌ ȄȐȔȇȐȝȌ ȀȈȋȎȒȕȀȈȐǾȘȌ. ǡȔȓț ȓȎ ȋǼȂȄȇȎȑ 

ȄȏȈȓȐǼȏȄȈ ȒȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȌȀ ȏȄȐȌȎȜȌ 

ȄȊȄȜȇȄȐȀ ȋǼȒȀ Ȁȏț ȓȀ ȓȐȈȖȎȄȈȃǽ ȀȂȂȄǾȀ, ȖȘȐǾȑ 

ȌȀ ȏȐȎȉȀȊȎȜȌ ȋȈȉȐȎȄȋȁȎȊȈȉǻ ȕȀȈȌțȋȄȌȀ (ȓȀ 
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ȋȈȉȐțȓȄȐȀ ȓȐȈȖȎȄȈȃǽ ȓȎȔ ȀȌȇȐȝȏȎȔ ȄǾȌȀȈ ȓȀ 

ȀȔȓǻ ȓȆȑ ȏȌȄȔȋȎȌȈȉǽȑ ȉȔȉȊȎȕȎȐǾȀȑ, ȋȄ 

ȃȈǻȋȄȓȐȎ 7ȋm). ǡȌȓȈȇǼȓȘȑ, ȓȎ ȋǼȂȄȇȎȑ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȃȄȌ ȓȎȔȑ ȄȏȈȓȐǼȏȄȈ ȌȀ 

ȃȈȀȏȄȐȌȎȜȌ ȓȎ ȄȌȃȎȇǽȊȈȎ ȓȘȌ ȀȂȂȄǾȘȌ ȉȀȈ ȌȀ 

ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȎȌ ȃȈǻȋȄȒȎ-ȋȄȒȎȉȔȓȓǻȐȈȎ 

ȖȝȐȎ, țȏȘȑ ȓȀ ȈȘȃȈȎȜȖȀ ǽ ȏȀȐȀȋȀȂȌȆȓȈȉǻ 

ȒȉȈȀȂȐȀȕȈȉǻ. ǚȓȒȈ, ȎȈ ǥǧ ǼȖȎȔȌ ȀȏȎȉȊȄȈȒȓȈȉǻ 

ȄȌȃȎȀȂȂȄȈȀȉǽ ȉȀȓȀȌȎȋǽ (blood-pool agents) 

ȉȀȈ ȄȍǼȐȖȎȌȓȀȈ ȓȘȌ ȀȂȂȄǾȘȌ ȋțȌȎ ȒȄ 

ȏȄȐǾȏȓȘȒȆ ȄȌȄȐȂȎȜ ȀȈȋȎȐȐȀȂǾȀȑ [1]. ǬȈȀ 

ȄȌȃȈȀȕǼȐȎȔȒȀ ȈȃȈțȓȆȓȀ ȎȐȈȒȋǼȌȘȌ ǥǧ ȄǾȌȀȈ 

țȓȈ ȕȀȂȎȉȔȓȓȀȐȝȌȎȌȓȀȈ Ȁȏț ȓȀ ȉȜȓȓȀȐȀ ȓȎȔ 

ȃȈȉȓȔȎȄȌȃȎȇȆȊȈȀȉȎȜ ȒȔȒȓǽȋȀȓȎȑ, ȒȀȌ ȌȀ 

ȄǾȌȀȈ ȍǼȌȀ ȒȝȋȀȓȀ [4]. 

ǲȔȖȌțȓȆȓȀ ǲȔȌȓȎȌȈȒȋȎȜ ǯȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȃȈȀȇǼȓȎȔȌ ȓȆ ȃȈȉǽ ȓȎȔȑ ȈȃȈȎȒȔȖȌțȓȆȓȀ, ǼȌȀ 

ȕǻȒȋȀ ȒȔȖȌȎȓǽȓȘȌ, ȓȎ ȎȏȎǾȎ țȓȀȌ ȒȔȋȏǼȒȄȈ 

ȋȄ ȓȆ ȒȔȖȌțȓȆȓȀ ȓȘȌ ȏȐȎȒȏȈȏȓțȌȓȘȌ 

ȆȖȆȓȈȉȝȌ ȉȔȋǻȓȘȌ, ȇȀ ȏȐȎȉȀȊǼȒȄȈ  

ȓȀȊǻȌȓȘȒȆ (oscillation) ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ. 

ǧ ȈȃȈȎȒȔȖȌțȓȆȓȀ ȄȍȀȐȓǻȓȀȈ Ȁȏț ȓȎ ȋǼȂȄȇȎȑ 

ȉȀȈ Ȁȏț ȓȆȌ ȄȊȀȒȓȈȉțȓȆȓȀ ȓȎȔ ȉȄȊȜȕȎȔȑ ȓȎȔȑ. 

ǲȄ ȆȖȆȓȈȉǻ ȉȜȋȀȓȀ ȖȀȋȆȊǽȑ ȀȉȎȔȒȓȈȉǽȑ 

ȈȒȖȜȎȑ ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀȏȎȉȐǾȌȎȌȓȀȈ ȋȄ 

ȂȐȀȋȋȈȉț ȓȐțȏȎ ȏȀȐǻȂȎȌȓȀȑ ȀȌȀȉȊǻȒȄȈȑ ȏȎȔ 

ǼȖȎȔȌ ȓȆȌ ǾȃȈȀ ȒȔȖȌțȓȆȓȀ ȋȄ ȓȎ ȀȐȖȈȉț ȉȜȋȀ. 

ǥǾȌȀȈ ȄȔȓȔȖǽȑ ȒȜȋȏȓȘȒȆ țȓȈ ȎȈ ȒȔȖȌțȓȆȓȄȑ 

ȒȔȌȓȎȌȈȒȋȎȜ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ 

ȁȐǾȒȉȎȌȓȀȈ ȉȎȌȓǻ ȒȓȈȑ ȒȔȖȌțȓȆȓȄȑ ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȒȓȆ ȃȈȀȂȌȘȒȓȈȉǽ 

ȔȏȄȐȆȖȎȂȐȀȕǾȀ (ȏȄȐǾȏȎȔ 3 MHz). ǯȈ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȄȌțȑ ȓȔȏȈȉȎȜ ȄȌȈȒȖȔȓǽ 

ȆȖȎȂǼȌȄȈȀȑ ȒȉȄȃǻȅȎȔȌ ȓȎȌ ǽȖȎ ȋȄ ȈȒȖȜ 

ȏȄȐǾȏȎȔ 10 ȕȎȐǼȑ ȋȄȂȀȊȜȓȄȐȆ (140 db) Ȁȏõ ț,ȓȈ 

ȓȀ ȉȜȓȓȀȐȀ ȓȎȔ ȀǾȋȀȓȎȑ. ǲȓȆȌ ȏȐǻȍȆ, Ȇ 

ȒȔȂȉǼȌȓȐȘȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȎ ȀǾȋȀ 

ȄǾȌȀȈ ȉȀȓǻ ȏȎȊȜ ȋȈȉȐțȓȄȐȆ Ȁȏț ȀȔȓǽ ȓȘȌ 

ȉȔȓȓǻȐȘȌ ȉȀȈ Ȇ ȏȐȀȂȋȀȓȈȉǽ ȀȜȍȆȒȆ ȓȆȑ 

ȈȒȖȜȎȑ ȓȆȑ ȒȉǼȃȀȒȆȑ ȄǾȌȀȈ ȏȎȊȜ ȋȈȉȐțȓȄȐȆ 

Ȁȏț 140 db, ȏȄȐǾȏȎȔ 20 db [5] . 

ǲȉǼȃȀȒȆ ȉȀȈ ǥȍȀȒȇǼȌȆȒȆ. ǪȀȇȝȑ Ȏ ǽȖȎȑ 

ȃȈȀȏȄȐȌǻ ȓȎȔȑ ȈȒȓȎȜȑ ȉȀȈ ȏȐȎȒȏǾȏȓȄȈ ȒȓȈȑ 

ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, ȀȕȄȌțȑ ȀȏȎȐȐȎȕǻȓȀȈ ȋȄ 

ȀȏȎȓǼȊȄȒȋȀ ȓȆȌ ȄȍȀȒȇǼȌȆȒȆ ȓȆȑ ȆȖȆȓȈȉǽȑ 

ȃǼȒȋȆȑ, ȀȕȄȓǼȐȎȔ ȒȉȄȃǻȅȄȓȀȈ ȏȐȎȑ țȊȄȑ ȓȈȑ 

ȉȀȓȄȔȇȜȌȒȄȈȑ ȉȀȈ ȋȄ ȃȈǻȕȎȐȄȑ ȒȔȖȌțȓȆȓȄȑ. ǧ 

ȄȍȀȒȇǼȌȆȒȆ ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ țȒȎ ȓȎ ȃȔȌȀȓț 

ȊȈȂțȓȄȐȆ, ȝȒȓȄ ȌȀ ȀȏȄȈȉȎȌǾȅȎȌȓȀȈ ȉȀȈ ȎȈ ȄȌ ȓȘ 

ȁǻȇȄȈ ȃȎȋǼȑ, ȄȌȝ Ȇ ȒȉǼȃȀȒȆ ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ 

ȔȗȆȊǽ, ȝȒȓȄ ȌȀ ȊȀȋȁǻȌȎȌȓȀȈ ȏȄȐȈȒȒțȓȄȐȀ 

ȉȀȈ ȈȒȖȔȐțȓȄȐȀ ȒǽȋȀȓȀ. ǡȔȓǽ Ȇ ȒȖǼȒȆ 

ȏȄȐȈȂȐǻȕȄȓȀȈ Ȁȏț ȓȎ ȏȆȊǾȉȎ 

ȒȉǼȃȀȒȆȑ/ȄȍȀȒȇǼȌȆȒȆȑ, ȓȎ ȎȏȎǾȎ ȀȏȎȓȄȊȄǾ ȉȀȈ 

ǼȌȀȌ ȃȄǾȉȓȆ ȓȆȑ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀȑ ȓȎȔ 

ȄȌȈȒȖȔȓǽ ȆȖȎȂǼȌȄȈȀȑ. ǥȏȆȐȄǻȅȄȓȀȈ Ȁȏț 

ȓȄȖȌȈȉȎȜȑ ȏȀȐǻȂȎȌȓȄȑ țȏȘȑ Ȇ ȀȉȎȔȒȓȈȉǽ 

ȈȒȖȜȑ ȉȀȈ Ȇ ȒȔȖȌțȓȆȓȀ ȓȆȑ ȏȐȎȒȏǾȏȓȎȔȒȀȑ 

ȆȖȆȓȈȉǽȑ ȃǼȒȋȆȑ, ȀȊȊǻ ȉȀȈ Ȁȏț ȓȀ ȕȔȒȈȉǻ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, țȏȘȑ Ȇ 

ȄȊȀȒȓȈȉțȓȆȓȀ ȓȎȔ ȉȄȊȜȕȎȔȑ ȓȎȔȑ, Ȇ ȃȈȀȕȎȐǻ 

ȏȔȉȌțȓȆȓȀȑ ȋȄȓȀȍȜ ȀȔȓȝȌ ȉȀȈ ȓȎȔ 

ȏȄȐȈȁǻȊȊȎȌȓȎȑ ȋǼȒȎȔ, Ȇ ȃȈǻȋȄȓȐțȑ ȓȎȔȑ ȀȊȊǻ 

ȉȀȈ Ȇ ȎȋȎȈȎȋȎȐȕǾȀ ȒȓȎ ȋǼȂȄȇțȑ ȓȎȔȑ. ǚȌȀȑ 

ȀȏȎȓȄȊȄȒȋȀȓȈȉțȑ ȄȌȈȒȖȔȓǽȑ ȆȖȎȂǼȌȄȈȀȑ ǼȖȄȈ 

ȔȗȆȊț ȏȆȊǾȉȎ ȒȉǼȃȀȒȆȑ/ȄȍȀȒȇǼȌȆȒȆȑ ȋȄ 

ȀȔȍȆȋǼȌȄȑ ȒȉȄȃȀȒȓȈȉǼȑ ȈȃȈțȓȆȓȄȑ ȉȀȈ ȖȀȋȆȊǽ 

ȄȍȀȒȇǼȌȆȒȆ ȓȆȑ ȆȖȆȓȈȉǽȑ ȃǼȒȋȆȑ [5].  

ǡȊȊȆȊȄȏǾȃȐȀȒȆ ȋȄ ȓȆȌ ǰȐȎȒȏǾȏȓȎȔȒȀ 

ǧȖȆȓȈȉǽ ǤǼȒȋȆ. ǯȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȒȔȋȏȄȐȈȕǼȐȎȌȓȀȈ ȃȈȀȕȎȐȄȓȈȉǻ ȀȌǻȊȎȂȀ ȋȄ 

ȓȆȌ ȈȒȖȜ ȓȆȑ ȏȐȎȒȏǾȏȓȎȔȒȀȑ ȆȖȆȓȈȉǽȑ ȃǼȒȋȆȑ, 

Ȇ ȎȏȎǾȀ ȄȉȕȐǻȅȄȓȀȈ, ȂȈȀ ȏȐȀȉȓȈȉȎȜȑ ȉȀȈ 

ȄȏȈȒȓȆȋȎȌȈȉȎȜȑ ȊțȂȎȔȑ, ȋȄ ȓȎȌ ǬȆȖȀȌȈȉț 

ǤȄǾȉȓȆ (Mechanical Index-MI). ǡȔȓțȑ ȎȐǾȅȄȓȀȈ 

Șȑ Ȇ ȋǼȂȈȒȓȆ ȀȐȌȆȓȈȉǽ ȏǾȄȒȆ (P-1), ȏȎȔ 

ȀȒȉȄǾȓȀȈ ȒȓȎȌ ȈȒȓț ȄȏǾ ȓȎȔ ȎȏȎǾȎȔ ȏȐȎȒȏǾȏȓȄȈ 

Ȇ ȆȖȆȓȈȉǽ ȃǼȒȋȆ, ȃȈȀ ȓȆȑ ȓȄȓȐȀȂȘȌȈȉǽȑ ȐǾȅȀȑ 

ȓȆȑ ȉȄȌȓȐȈȉǽȑ ȒȔȖȌțȓȆȓȀȑ (Fc )ȓȆȑ ȆȖȆȓȈȉǽȑ 

ȃǼȒȋȆȑ. ǤȆȊȀȃǽ, MI = P-1/ã(Fc ). ǲȄ ȆȖȆȓȈȉǽ 

ȃǼȒȋȆ ȋȄ ȏȎȊȜ ȖȀȋȆȊǽ ȀȉȎȔȒȓȈȉǽ ȈȒȖȜ 

(ȖȀȋȆȊț Ǭǩ< 0.05 [6]), ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȃȈȀȒȓǼȊȊȎȌȓȀȈ ȒȓȎȌ ǾȃȈȎ ȁȀȇȋț ȋȄ ȓȎȌ ȎȏȎǾȎ  
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ǥȈȉțȌȀ 1. ǣȐȀȋȋȈȉǽ ȀȏțȉȐȈȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, țȓȀȌ Ȇ ȏȐȎȒȏǾȏȓȎȔȒȀ ȆȖȆȓȈȉǽ ȃǼȒȋȆ ǼȖȄȈ ȏȎȊȜ ȖȀȋȆȊǽ 

ȀȉȎȔȒȓȈȉǽ ȈȒȖȜ. ǯȈ ȀȔȍǽȒȄȈȑ ȓȆȑ ȃȈȀȋǼȓȐȎȔ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȆȌ ȀȐȌȆȓȈȉǽ ȀȉȎȔȒȓȈȉǽ ȏǾȄȒȆ ȄǾȌȀȈ ǾȒȄȑ 

ȋȄ ȓȈȑ ȋȄȈȝȒȄȈȑ ȓȆȑ ȃȈȀȋǼȓȐȎȔ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȆȌ ȇȄȓȈȉǽ ȀȉȎȔȒȓȈȉǽ ȏǾȄȒȆ. ǤȆȊȀȃǽ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȃȈȀȒȓǼȊȊȎȌȓȀȈ ȒȓȎȌ ǾȃȈȎ ȁȀȇȋț ȋȄ ȓȎȌ ȎȏȎǾȎ ȒȔȒȓǼȊȊȎȌȓȀȈ. 

 

ȒȔȒȓǼȊȊȎȌȓȀȈ ȉȀȈ ȏȀȐǻȂȎȔȌ ǽȖȎȔȑ ȏȎȔ ǼȖȎȔȌ 

ȓȆȌ ǾȃȈȀ ȒȔȖȌțȓȆȓȀ ȋȄ ȓȆȌ ȀȐȖȈȉǽ 

ȏȐȎȒȏǾȏȎȔȒȀ ȃǼȒȋȆ (ǥȈȉțȌȀ 1). ǡȔȓǽ 

ȎȌȎȋǻȅȄȓȀȈ ȂȐȀȋȋȈȉǽ ȀȌȓȀȏțȉȐȈȒȆ. ǬȄ ȓȎȌ 

ǾȃȈȎ ȓȐțȏȎ ȀȌȓȀȌȀȉȊȎȜȌ ȓȎȌ ǽȖȎ ȉȀȈ ȎȈ 

ȃȈǻȕȎȐȎȈ ȈȒȓȎǾ, ȓȀ ȒǽȋȀȓȀ ȘȒȓțȒȎ ȏȎȔ 

ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȄǾȌȀȈȈȒȖȔȐțȓȄȐȀ, (ǼȘȑ ȉȀȈ 27dB ȒȓȎ ǼȂȖȐȘȋȎ 

ȉȀȈ ȕȀȒȋȀȓȈȉț Doppler), ȊțȂȘ ȓȆȑ 

ȔȗȆȊțȓȄȐȆȑ ȀȉȎȔȒȓȈȉǽȑ ȀȌȓǾȒȓȀȒǽȑ ȓȎȔȑ Ȁȏț 

ȓȎȔȑ ȂȜȐȘ ȈȒȓȎȜȑ. ǬȄ ȀȜȍȆȒȆ ȓȆȑ ȀȉȎȔȒȓȈȉǽȑ 

ȈȒȖȜȎȑ (MI=0.05-0.3 [6,7]) ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȀȐȖǾȅȎȔȌ ȌȀ ȓȀȊȀȌȓȝȌȎȌȓȀȈ ȉȀȈ ȌȀ ȀȌȀȉȊȎȜȌ 

ȋȆ ȂȐȀȋȋȈȉǻ ȓȎȌ ǽȖȎ (non-linear oscillation ): 

ǪȀȇȝȑ ȓȀ ȆȖȆȓȈȉǻ ȉȜȋȀȓȀ ȏȐȎȒȏǾȏȓȎȔȌ Ȓõ 

ȀȔȓǼȑ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȒȔȒȓǼȊȊȎȌȓȀȈ ȉȀȈ 

ȃȈȀȒȓǼȊȊȎȌȓȀȈ. ǸȒȓțȒȎ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 

ȖǻȐȆ ȒȓȎ ȀǼȐȈȎ ȏȄȐȈȄȖțȋȄȌț ȓȎȔȑ, 

ȃȈȀȒȓǼȊȊȎȌȓȀȈ ȄȔȉȎȊțȓȄȐȀ ȀȏǖțȓȈ 

ȒȔȒȓǼȊȊȎȌȓȀȈ, ȂȈȀȓǾ Ȇ ȒȔȒȓȎȊǽ ȀȏȀȈȓȄǾ 

ȏȄȐȈȒȒțȓȄȐȆ ȄȌǼȐȂȄȈȀ. ǚȓȒȈ, Ȇ ȋȄȓȀȁȎȊǽ 

ȋȄȂǼȇȎȔȑ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȄǾȌȀȈ 

ȀȒȜȋȋȄȓȐȆ, ȋȄ ȋȄȂȀȊȜȓȄȐȄȑ ȀȔȍǽȒȄȈȑ ȏȀȐǻ 

ȋȄȈȝȒȄȈȑ ȓȆȑ ȃȈȀȋǼȓȐȎȔ, ȋȄ ȀȏȎȓǼȊȄȒȋȀ Ȇ 

ȏȀȐȀȂțȋȄȌȆ Ȁȏț ȓȆȌ ȓȀȊǻȌȓȘȒȆ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȆȖȆȓȈȉǽ ȃǼȒȋȆ ȌȀ ȃȈȀȕǼȐȄȈ 

Ȁȏț ȓȆȌ ȀȐȖȈȉǽ (ǥȈȉțȌȀ 2). ǲȔȂȉȄȉȐȈȋǼȌȀ, 

ȏȀȐǻȂȎȌȓȀȈ ǽȖȎȈ ȋȄ ȒȔȖȌțȓȆȓȀ ǾȒȆ ȋȄ ȓȆȌ 

ȀȐȖȈȉǽ, ȀȊȊǻ ȉȀȈ ȋȄ ȒȔȖȌțȓȆȓȄȑ ȏȎȊȊȀȏȊǻȒȈȄȑ 

ȓȆȑ ȀȐȖȈȉǽȑ, ȎȈ ȎȏȎǾȄȑ ȎȌȎȋǻȅȎȌȓȀȈ ȀȐȋȎȌȈȉǼȑ 

ȒȔȖȌțȓȆȓȄȑ. ǲȓȆȌ ȏȐǻȍȆ, ȀȍȈȎȏȎȈȄǾȓȀȈ Ȇ 2Ȇ 

ȀȐȋȎȌȈȉǽ ȒȔȖȌțȓȆȓȀ (ȃȆȊȀȃǽ Ȇ ȃȈȏȊǻȒȈȀ ȓȆȑ 

ȏȐȎȒȏǾȏȓȎȔȒȀȑ ȒȔȖȌțȓȆȓȀȑ). ǯȈ ȔȏțȊȎȈȏȄȑ 

ȄȉȏȄȋȏțȋȄȌȄȑ ȀȐȋȎȌȈȉǼȑ ȃȄȌ ȋȏȎȐȎȜȌ ȌȀ 

ȀȌȈȖȌȄȔȇȎȜȌ ȋȄ ȓȆȌ ȓȐǼȖȎȔȒȀ ȓȄȖȌȎȊȎȂǾȀ ȓȘȌ 

ȔȏȄȐȆȖȎȓȎȋȎȂȐǻȕȘȌ. ǳȀ ȒȜȂȖȐȎȌȀ 

ȋȆȖȀȌǽȋȀȓȀ ȔȏȄȐǽȖȘȌ ȄȉȋȄȓȀȊȊȄȜȎȌȓȀȈ ȓȆȌ 

ȏȀȐȀȂȘȂǽ ȓȘȌ ȀȐȋȎȌȈȉȝȌ ȒȔȖȌȎȓǽȓȘȌ ȂȈȀ 

ȓȆȌ ȀȏȄȈȉțȌȈȒȆ ȋȄ ǥǧ, țȏȘȑ ȏȄȐȈȂȐǻȕȄȓȀȈ 

ȏȀȐȀȉǻȓȘ. ǳǼȊȎȑ, ȒȄ ȀȉțȋȆ ȔȗȆȊțȓȄȐȆ ȈȒȖȜ 

ȓȆȑ ȀȉȎȔȒȓȈȉǽȑ ȃǼȒȋȆȑ, ȏȀȐȀȓȆȐȄǾȓȀȈ ȐǽȍȆ 

ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȉȀȈ ǼȌȓȎȌȆ, ȀȊȊǻ 

ȏȀȐȎȃȈȉǽ ȀȜȍȆȒȆ ȓȎȔ ȀȉȎȔȒȓȈȉȎȜ ȒǽȋȀȓȎȑ  
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ǥȈȉțȌȀ 2. ǬȆ ȂȐȀȋȋȈȉǽ ȀȏțȉȐȈȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, țȓȀȌ Ȇ ȏȐȎȒȏǾȏȓȎȔȒȀ ȆȖȆȓȈȉǽ ȃǼȒȋȆ ǼȖȄȈ ȖȀȋȆȊǽ 

ȀȉȎȔȒȓȈȉǽ ȈȒȖȜ, ȔȗȆȊțȓȄȐȆ țȋȘȑ Ȁȏț ȀȔȓǽȌ ȏȎȔ ȏȐȎȉȀȊȄǾ ȂȐȀȋȋȈȉǽ ȀȌȓȀȏțȉȐȈȒȆ. ǯȈ ȀȔȍǽȒȄȈȑ ȓȆȑ 

ȃȈȀȋǼȓȐȎȔ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȆȌ ȀȐȌȆȓȈȉǽ ȀȉȎȔȒȓȈȉǽ ȏǾȄȒȆ ȄǾȌȀȈ ȋȄȂȀȊȜȓȄȐȄȑ Ȁȏț ȓȈȑ ȋȄȈȝȒȄȈȑ ȓȆȑ 

ȃȈȀȋǼȓȐȎȔ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȆȌ ȇȄȓȈȉǽ ȀȉȎȔȒȓȈȉǽ ȏǾȄȒȆ. ǤȆȊȀȃǽ, ȎȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȃȈȀȒȓǼȊȊȎȌȓȀȈ ȒȄ 

ȋȄȂȀȊȜȓȄȐȎ ȁȀȇȋț Ȁȏț țȓȈ ȒȔȒȓǼȊȊȎȌȓȀȈ. 

 

ȏȎȔ ȄȉȏǼȋȏȄȓȀȈ Ȁȏț ȀȔȓǼȑ [1]. ǲȓȆȌ ȉȊȈȌȈȉǽ 

ȏȐǻȍȆ ȂǾȌȄȓȀȈ ȒȔȌǽȇȘȑ ȒȔȌȄȖǽȑ ȀȏȄȈȉțȌȈȒȆ ȒȄ 

ȏȐȀȂȋȀȓȈȉț ȖȐțȌȎ, ȋȄ ȖȀȋȆȊț Ǭǩ (0.05-0.15), 

ȝȒȓȄ ȌȀ ȄȊȀȖȈȒȓȎȏȎȈȄǾȓȀȈ Ȇ ȐǽȍȆ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, ȌȀ ȏȀȐȀȓȄǾȌȄȓȀȈ Ȇ 

ȏȀȐȀȋȎȌǽ ȓȎȔȑ ȒȓȆȌ ȉȔȉȊȎȕȎȐǾȀ ȉȀȈ ȌȀ ȄǾȌȀȈ 

ȄȕȈȉȓǽ Ȇ ȀȌǾȖȌȄȔȒǽ ȓȎȔȑ ǼȘȑ ȉȀȈ 5 ȊȄȓȏǻ ȋȄȓǻ 

ȓȆȌ ȄȌȃȎȕȊǼȁȈȀ ǼȂȖȔȒǽ ȓȎȔȑ. 

ǲȓȀȇȄȐțȓȆȓȀ ȉȀȈ ǰȀȐȀȋȎȌǽ ǥȌȈȒȖȔȓȝȌ ȒȓȆȌ 

ǪȔȉȊȎȕȎȐǾȀ. ǤȈǻȕȎȐȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ 

ȉȄȊȜȕȎȔȑ ȉȀȈ ȓȎȔ ȏȄȐȈȄȖțȋȄȌȎȔ ȀȄȐǾȎȔ ȓȘȌ 

ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȄȏȆȐȄǻȅȎȔȌ ȓȎ ȖȐțȌȎ 

ȏȀȐȀȋȎȌǽȑ ȓȎȔȑ ȒȓȆȌ ȀȈȋȀȓȈȉǽ ȉȔȉȊȎȕȎȐǾȀ 

ȉȀȈ ǻȐȀ ȓȎ ȃȈȀȇǼȒȈȋȎ ȖȐțȌȎ ȂȈȀ ȌȀ 

ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ Ȇ ȔȏȄȐȆȖȎȂȐȀȕȈȉǽ ȄȍǼȓȀȒȆ. 

ǧ ȃȈȀȊȔȓțȓȆȓȀ ȓȎȔ ȉȄȊȜȕȎȔȑ ȒȓȎ ȌȄȐț ȉȀȈ ȓȎ 

ȀǾȋȀ ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȖȀȋȆȊǽ, ȝȒȓȄ ȌȀ 

ȃȈȀȓȆȐȄǾȓȀȈ ȀȉǼȐȀȈȎ ȂȈȀ ȏȄȐȈȒȒțȓȄȐȎ ȖȐțȌȎ. 

ǥȏǾȒȆȑ Șȑ ȒȔȒȓȀȓȈȉț ȓȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ 

ȄȏȈȕȀȌȄȈȎȃȐȀȒȓȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ, ȝȒȓȄ ȌȀ 

ȋȄȈȘȇȄǾ Ȇ ȄȏȈȕȀȌȄȈȀȉǽ ȓǻȒȆ, ǼȌȀ ȕȀȈȌțȋȄȌȎ 

ȏȎȔ ȄȏȈȓȄǾȌȄȈ ȓȆȌ ȉȀȓȀȒȓȐȎȕǽ ȓȘȌ 

ȕȔȒȀȊǾȃȘȌ. ǳȎ ȏȄȐȈȄȖțȋȄȌȎ ȀǼȐȈȎ Ȁȏț ȓȆȌ 

ǻȊȊȆ ȏȀȐȎȔȒȈǻȅȄȈ ȖȀȋȆȊǽ ȃȈȀȊȔȓțȓȆȓȀ ȒȓȎ 

ȀǾȋȀ, ǼȌȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȏȎȔ ȒȔȋȁǻȊȄȈ ȒȓȎ 

ȌȀ ȃȆȋȈȎȔȐȂȎȜȌȓȀȈ ȎȒȋȘȓȈȉǼȑ ȏȈǼȒȄȈȑ ȏȎȔ 

ȏȄȐȈȎȐǾȅȎȔȌ ȓȆ ȃȈǻȖȔȒȆ ȓȎȔ ȀȄȐǾȎȔ Ȁȏț ȓȆ 

ȋȈȉȐȎȕȔȒȀȊǾȃȀ. ǯ ȐȔȇȋțȑ ȋȄǾȘȒȆȑ ȓȆȑ 

ȃȈȀȋǼȓȐȎȔ ȓȘȌ ȕȔȒȀȊǾȃȘȌ ȏȎȔ ȒȔȌȃǼȄȓȀȈ ȉȀȈ 

ȋȄ ȓȎ ȐȔȇȋț ȄȍȀȕǻȌȈȒǽȑ ȓȎȔȑ ȏȄȐȈȂȐǻȕȄȓȀȈ 

Ȁȏț ȓȎ ȒȔȌȓȄȊȄȒȓǽ ȃȈǻȖȔȒȆȑ ȉȀȈ ȓȎ ȒȔȌȓȄȊȄȒȓǽ 

Ostwald. ǝȒȎ ȋȈȉȐțȓȄȐȎȈ ȄǾȌȀȈ ȀȔȓȎǾ ȎȈ 

ȒȔȌȓȄȊȄȒȓǼȑ, ȓțȒȎ ȋȄȂȀȊȜȓȄȐȎȑ ȄǾȌȀȈ Ȏ ȖȐțȌȎȑ 

ȏȀȐȀȋȎȌǽȑ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȒȓȆȌ 

ȉȔȉȊȎȕȎȐǾȀ [5, 8]. 

ǯȈ ȉȔȐȈțȓȄȐȎȈ ǥǧ ȎȈ ȎȏȎǾȎȈ ǼȖȎȔȌ ȄȂȉȐȈȇȄǾ ȂȈȀ 

ȉȊȈȌȈȉǽ ȖȐǽȒȆ ȒȓȎȌ ǻȌȇȐȘȏȎ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ 

ȒȓȎȌ ȏǾȌȀȉȀ 1. 
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ǰǾȌȀȉȀȑ 1     ǯȈ ȉȔȐȈțȓȄȐȎȈ ȄȌȈȒȖȔȓǼȑ ȆȖȎȂǼȌȄȈȀȑ ȋȄ ȉȊȈȌȈȉǽ ȖȐǽȒȆ. 

ǝȌȎȋȀ 

(ǥȓȀȈȐǾȀ) 
ǰȄȐȈȄȖțȋȄȌȎ ȀǼȐȈȎ ǪǼȊȔȕȎȑ ǥȕȀȐȋȎȂǼȑ 

Levovist  

(Schering) 
ȀǼȐȀȑ 

ȂȀȊȀȉȓțȅȆ ȉȀȈ 

ȏȀȊȋȈȓȈȉț ȎȍȜ 

ȉȀȐȃȈǻ, ȉȎȈȊǾȀ, 

ȃȈȀȉȐȀȌȈȀȉț Doppler  

Luminity  

(Bristol -Myers)  
ȄȍȀȕȇȎȐȈȎȜȖȎ ȇȄǾȎ ȊȈȏȈȃȈȉț ǪȀȐȃȈǻ 

SonoVue 

(Bracco) 
ȄȍȀȕȇȎȐȈȎȜȖȎ ȇȄǾȎ ȕȘȒȕȎȊȈȏȈȃȈȉț ȉȀȐȃȈǻ, ȀȂȂȄǾȀ, ȉȎȈȊȈǻ 

Optison  

(GE Healthcare) 
ȎȉȓȀȕȇȎȐȎȏȐȎȏǻȌȈȎ ȀȊȁȎȔȋǾȌȆ ǪȀȐȃȈǻ 

Sonazoid  

(GE Healthcare) 
ȔȏȄȐȕȇȎȐȎȁȎȔȓǻȌȈȎ  ȊȈȏȈȃȈȉț ȉȀȐȃȈǻ, ǽȏȀȐ 

ǴǰǥǱǧǶǯǣǱǡǵǩǪǧ ǡǭǩǶǭǥǴǲǧ ǳǸǭ 

ǥǭǩǲǶǴǳǸǭ ǧǶǯǣǥǭǥǩǡǲ  

ǯȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȀȌȀȋȄȈȂȌȜȎȌȓȀȈ ȋȄ ȓȀ 

ȒȔȒȓȀȓȈȉǻ ȓȎȔ ȀǾȋȀȓȎȑ, ȃȆȋȈȎȔȐȂȝȌȓȀȑ ǼȓȒȈ 

ȄȌȓțȑ ȓȎȔ ȀȂȂȄǾȎȔ ȏȎȊȊȀȏȊǼȑ ȃȈȀȖȘȐȈȒȓȈȉǼȑ 

ȄȏȈȕǻȌȄȈȄȑ ȋȄ ȃȈȀȕȎȐȄȓȈȉǽ ȋȄȓȀȍȜ ȓȎȔȑ 

ȀȉȎȔȒȓȈȉǽ ȀȌȓǾȒȓȀȒȆ (acoustic impedance), 

ȂȄȂȎȌțȑ ȏȎȔ ȀȔȍǻȌȄȈ ȓȆȌ ǼȌȓȀȒȆ ȓȘȌ 

ȆȖȆȓȈȉȝȌ ȀȌȀȉȊǻȒȄȘȌ Ȁȏț ȓȎ ȀȂȂȄǾȎ, 

ȁȄȊȓȈȝȌȎȌȓȀȑ ȓȆȌ ȀȌȓǾȇȄȒȆ ȓȎȔ ȋȄ ȓȎȔȑ ȂȜȐȘ

ȈȒȓȎȜȑ ȉȀȈ ȓȆ ȒȔȌȎȊȈȉǽ ȓȎȔ ȀȏȄȈȉțȌȈȒȆ.ǳȎ 

ȕȀȈȌțȋȄȌȎ ȀȔȓț ȂǾȌȄȓȀȈ ȀȌȓȈȊȆȏȓț ȉȀȓǻ ȓȆ 

ȒȔȌǽȇȆ (B-mode) ȀȏȄȈȉțȌȈȒȆ ȓȘȌ ȋȄȂǻȊȘȌ 

ȀȂȂȄǾȘȌ, ȀȊȊǻ ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȄȍȀȒȕȀȊǾȒȄȈ 

ȈȉȀȌȎȏȎȈȆȓȈȉǽ ȒȉȈȀȂȐǻȕȆȒȆ ȋȈȉȐțȓȄȐȘȌ 

ȀȂȂȄǾȘȌ ǽ ȓȎȔ ȏȀȐȄȂȖȜȋȀȓȎȑ ȎȐȂǻȌȘȌ [1].  

ǯȈ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȓȘȌ ǥǧ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ  

ȄȏǾȒȆȑ ȒȄ ȒȔȌȃȔȀȒȋț ȋȄ ȓȆȌ ǼȂȖȐȘȋȆ Doppler 

ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȂȈȀ ȓȆȌ ȄȌǾȒȖȔȒȆ ȓȘȌ 

ȒȆȋǻȓȘȌ Doppler ȉȀȈ ȓȆ ȁȄȊȓǾȘȒȆ ȓȎȔ ȊțȂȎȔ 

ȒǽȋȀ-ȏȐȎȑ-ȇțȐȔȁȎȑ (signal-to-noise ratio). ǧ 

ȓȄȖȌȈȉǽ ȄǾȌȀȈ ȂȌȘȒȓǽ Șȑ òdoppler  rescueó ȉȀȈ 

ȀȏȎȃȄȈȉȌȜȄȓȀȈ ȖȐǽȒȈȋȆ țȓȀȌ ȓȀ ȀȐȖȈȉǻ 

ȒǽȋȀȓȀ Doppler ȄǾȌȀȈ ȄȍȀȈȐȄȓȈȉǻ ȀȒȇȄȌǽ, (ȏ.Ȗ 

ȊțȂȘ ȄȌ ȓȘ ȁȀȇȄȈ ȄȌȓțȏȈȒȆȑ ȓȘȌ ȀȂȂȄǾȘȌ, 

ȀȉȀȓǻȊȊȆȊȎȔ ȀȉȎȔȒȓȈȉȎȜ ȏȀȐȀȇȜȐȎȔ ȉȊȏ). ǧ 

ȓȄȖȌȈȉǽ òdoppler  rescueó ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ 

ȓȆȌ ȔȏȎȁȎǽȇȆȒȆ ȓȎȔ ȃȈȀȉȐȀȌȈȀȉȎȜ Doppler, 

ȓȆȑ ȃȈȄȐȄȜȌȆȒȆȑ ȓȆȑ ȒȓǼȌȘȒȆȑ ȌȄȕȐȈȉǽȑ 

ȀȐȓȆȐǾȀȑ, ȓȎȔ TIPS ȉ.Ȋȏ. [1].  

ǝȋȘȑ ȎȈ ȉȔȐȈțȓȄȐȄȑ ȒȜȂȖȐȎȌȄȑ ȄȕȀȐȋȎȂǼȑ ȓȘȌ 

ǥǧ, ȁȀȒǾȅȎȌȓȀȈ ȒȄ ȄȈȃȈȉǼȑ ȗȆȕȈȀȉǼȑ ȓȄȖȌȈȉǼȑ, 

ȋȄ ȓȈȑ ȎȏȎǾȄȑ ȀȌȈȖȌȄȜȎȌȓȀȈ ȎȈ ȀȐȋȎȌȈȉǼȑ 

ȒȔȖȌțȓȆȓȄȑ ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȆ ȋȆ 

ȂȐȀȋȋȈȉǽ ȓȀȊǻȌȓȘȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȒȀȊǾȃȘȌ, 

ȄȌȝ ȉȀȓȀȒȓǼȊȊȎȌȓȀ ȎȈ ȆȖȎȀȌȀȉȊǻȒȄȈȑ Ȁȏț 

ȓȎȔȑ ȔȏțȊȎȈȏȎȔȑ ȈȒȓȎȜȑ. ǯȈ ȁȀȒȈȉǼȑ ȓȄȖȌȈȉǼȑ 

ȋȄ ȓȈȑ ȎȏȎǾȄȑ ȄȏȈȓȔȂȖǻȌȄȓȀȈ ȀȔȓț ȄǾȌȀȈ:  
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¶ AȐȋȎȌȈȉǽ ȀȏȄȈȉțȌȈȒȆ B-mode ȋȄ ȕǾȊȓȐȎ ȔȗȆȊǽȑ ȐȎǽȑ.  
ǬȄ ȓȆȌ ȖȐǽȒȆ ȉȀȓǻȊȊȆȊȎȔ ȗȆȕȈȀȉȎȜ ȕǾȊȓȐȎȔ, ȉȀȓȀȒȓǼȊȊȎȌȓȀȈ ȎȈ ȁȀȒȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ Ȁȏț ȓȎȔȑ 
ȏȄȐȈȁǻȊȊȎȌȓȄȑ ȈȒȓȎȜȑ ȉȀȈ ȀȌȈȖȌȄȜȎȌȓȀȈ ȋțȌȎ ȎȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ 
(ǥȈȉțȌȀ 3). ǲȔȌǽȇȘȑ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȁȀȒȈȉǽ ȒȔȖȌțȓȆȓȀ ȉȎȌȓǻ ȒȓȀ 2MHz,ȎȏțȓȄ Ȇ 2Ȇ ȀȐȋȎȌȈȉǽ ȓȆȑ 
ȄǾȌȀȈ ȓȆȑ ȓǻȍȆȑ ȓȘȌ 4MHz. ǧ ȓȄȖȌȈȉǽ ȃȄȌ ȒȓȄȐȄǾȓȀȈ ȏȄȐȈȎȐȈȒȋȝȌ: ǣȈȀ ȌȀ ȃȈȀȉȐȈȇȎȜȌ 
ȀȏȎȓȄȊȄȒȋȀȓȈȉǻ ȎȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ Ȁȏț ȓȈȑ ȀȐȖȈȉǼȑ, Ȇ ȃǼȒȋȆ ȓȎȔ ȆȖȎȁȎȊǼȀ ȇȀ ȏȐǼȏȄȈ ȌȀ ǼȖȄȈ 
ȏȄȐȈȎȐȈȒȋǼȌȎ ȄȜȐȎȑ ȒȔȖȌȎȓǽȓȘȌ (ȄȈȉ. 3)  ȏȐǻȂȋȀ ȏȎȔ ȄǾȌȀȈ ȄȈȑ ȁǻȐȎȑ ȓȆȑ ȖȘȐȈȉǽȑ ȃȈȀȉȐȈȓȈȉǽȑ 
ȈȉȀȌțȓȆȓȀȑ. ǚȌȀ ȄȏȈȏȐțȒȇȄȓȎ ȏȐțȁȊȆȋȀ ȄǾȌȀȈ țȓȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ ȏȐȎǼȐȖȎȌȓȀȈ țȖȈ ȋțȌȎ Ȁȏț 
ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, ȀȊȊǻ ȒȄ ǼȌȀ ȋȈȉȐț ȏȎȒȎȒȓț, ȉȀȈ Ȁȏț ȓȎȔȑ ȒȓȀȓȈȉȎȜȑ ȈȒȓȎȜȑ, ȊțȂȘ ȓȆȑ 
ȃȈȀȕȎȐȄȓȈȉǽȑ ȓȀȖȜȓȆȓȀȑ ȃȈǻȃȎȒȆȑ ȓȎȔ ǽȖȎȔ ȀȌǻȊȎȂȀ ȋȄ ȓȆȌ ȏȔȉȌțȓȆȓȀ ȓȎȔ ȋǼȒȎȔ ȒȓȎ ȎȏȎǾȎ 
ȃȈȀȃǾȃȄȓȀȈ [1, 3]. ǲȓȆȌ ȕǻȒȆ ȓȆȑ ȇȄȓȈȉǽȑ ȏǾȄȒȆȑ ȓȎȔ ȆȖȆȓȈȉȎȜ ȉȜȋȀȓȎȑ, ȎȈ ȒȓȀȓȈȉȎǾ ȈȒȓȎǾ ȔȕǾȒȓȀȌȓȀȈ 
ȋȈȀ ǼȒȓȘ ȉȀȈ ȄȊǻȖȈȒȓȆ ȀȜȍȆȒȆ ȓȆȑ ȏȔȉȌțȓȆȓǻȑ ȓȎȔȑ ȏȎȔ ȒȔȌȎȃȄȜȄȓȀȈ Ȁȏț ȓȀȖȜȓȄȐȆ ȃȈǻȃȎȒȆ ȓȘȌ 
ȆȖȆȓȈȉȝȌ ȉȔȋǻȓȘȌ. ǲȓȆȌ ȕǻȒȆ ȓȆȑ ȀȐȌȆȓȈȉǽȑ ȏǾȄȒȆȑ ȓȎȔ ȆȖȆȓȈȉȎȜ ȉȜȋȀȓȎȑ, ȎȈ ȒȓȀȓȈȉȎǾ ȈȒȓȎǾ 
ȔȕǾȒȓȀȌȓȀȈ ȋȈȀ ǼȒȓȘ ȉȀȈ ȄȊǻȖȈȒȓȆ ȋȄǾȘȒȆ ȓȆȑ ȏȔȉȌțȓȆȓǻȑ ȓȎȔȑ ȏȎȔ ȏȐȎȉȀȊȄǾ ȄȊȀȕȐȝȑ ȁȐȀȃȜȓȄȐȆ 
ȃȈǻȃȎȒȆ ȓȘȌ ȆȖȆȓȈȉȝȌ ȉȔȋǻȓȘȌ. ǚȓȒȈ ȒȓȆȌ ȁȀȒȈȉǽ ȒȔȖȌțȓȆȓȀ ȏȎȔ ȄȏȈȒȓȐǼȕȄȈ Ȁȏț ȓȎȔȑ ȈȒȓȎȜȑ, 
ȏȐȎȒȓǾȇȄȌȓȀȈ ȉȀȈ ȀȐȋȎȌȈȉǼȑ, ȎȈ ȎȏȎǾȄȑ çȄȏȈȋȎȊȜȌȎȔȌè ȓȈȑ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ ȏȎȔ ȄȉȏǼȋȏȎȔȌ ȎȈ 
ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ ȉȀȈ ȋȄȈȝȌȎȔȌ ȓȎ ȊțȂȎ ȒǽȋȀ/ȇțȐȔȁȎ. ǳȎ ȕȀȈȌțȋȄȌȎ ȄǾȌȀȈ ȄȌȓȎȌțȓȄȐȎ ȒȓȆȌ 
ȀȏȄȈȉțȌȈȒȆ ȋȄ ȔȗȆȊț ȋȆȖȀȌȈȉț ȃȄǾȉȓȆ. ǧ ǼȌȓȀȒȆ ȓȆȑ ȀȐȖȈȉǽȑ ȆȖȆȓȈȉǽȑ ȃǼȒȋȆȑ ȄȏȈȊǼȂȄȓȀȈ ȌȀ ȄǾȌȀȈ 
ȔȗȆȊǽ ȓțȒȎ ȝȒȓȄ ȌȀ ȋȏȎȐȄǾ ȌȀ ȏȀȐǻȂȄȈ ȒǽȋȀȓȀ 2Ȇȑ ȀȐȋȎȌȈȉǽȑ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, țȖȈ țȋȘȑ 
ȓțȒȎ ȝȒȓȄ ȌȀ ȓȈȑ ȉȀȓȀȒȓȐǼȕȄȈ, ǽ ȌȀ ȏȀȐǻȂȄȈ ȈȒȖȔȐǻ ȀȐȋȎȌȈȉǻ ȒǽȋȀȓȀ Ȁȏț ȓȎȔȑ ȏȄȐȈȁǻȊȊȎȌȓȄȑ 
ȈȒȓȎȜȑ [5] .  ǲȆȋȄȈȝȌȄȓȀȈ țȓȈ , ȀȌ ȉȀȈ ȎȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ ȏȎȔ ȄȉȏǼȋȏȎȌȓȀȈ Ȁȏț ȓȎȔȑ ȈȒȓȎȜȑ 
ȄǾȌȀȈ ȀȌȄȏȈȇȜȋȆȓȄȑ ȂȈȀ ȓȆȌ ȀȌǾȖȌȄȔȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, ȄǾȌȀȈ ȖȐǽȒȈȋȄȑ ȒȓȆȌ ȖȘȐǾȑ 
ȒȉȈȀȂȐȀȕȈȉǻ ȔȏȄȐȆȖȎȂȐȀȕǾȀ ȂȈȀ ȁȄȊȓǾȘȒȆ ȓȆȑ ȀȏȄȈȉțȌȈȒȆȑ ȉȀȈ ȋȄǾȘȒȆ ȓȘȌ artifacts ȏȊȀȂǾȘȌ 
ȊȎȁȝȌ (sidelobe artifacts) ȉȀȈ ȓȘȌ ȏȎȊȊȀȏȊȝȌ ȆȖȎȀȌȀȉȊǻȒȄȘȌ (reverberations). 
 

 
 
ǥȈȉțȌȀ 3. ǡȌǻȃȄȈȍȆ ȓȘȌ ȀȐȋȎȌȈȉȝȌ ȒȔȖȌȎȓǽȓȘȌ ȋȄ ȓȆ ȖȐǽȒȆ ȕǾȊȓȐȎȔ. ǯȈ ȁȀȒȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ (fȎ) ȏȎȔ 
ȀȌȀȉȊȝȌȓȀȈ Ȁȏț ȓȎȔȑ ȈȒȓȎȜȑ ȉȀȓȀȒȓǼȊȊȎȌȓȀȈ ȋȄ ȓȆ ȖȐǽȒȆ ȉȀȓǻȊȊȆȊȎȔ ȕǾȊȓȐȎȔ (ȋȏȊȄ ȏȀȐȀȊȊȆȊțȂȐȀȋȋȎ), 
ȉȀȈ ȏȀȐȀȋǼȌȎȔȌ ȎȈ ȀȐȋȎȌȈȉǼȑ ȒȔȖȌțȓȆȓȄȑ (2fȎ) ȏȎȔ ȄȉȏǼȋȏȎȌȓȀȈ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ. ǡȌȀȏțȕȄȔȉȓȀ 
țȋȘȑ ȔȏǻȐȖȄȈ ȋȈȀ ȋȄȐȈȉǽ ȄȏȈȉǻȊȔȗȆ ȓȘȌ ȁȀȒȈȉȝȌ ȉȀȈ ȀȐȋȎȌȈȉȝȌ ȒȔȖȌȎȓǽȓȘȌ ȏȎȔ ȒȔȋȁȎȊǾȅȄȓȀȈ Ȁȏț ȓȆȌ 
ȂȉȐǾȅȀ ȏȄȐȈȎȖǽ. ǧ ȄȏȈȉǻȊȔȗȆ ȄǾȌȀȈ ȋȈȉȐțȓȄȐȆ, țȒȎ ȋȈȉȐțȓȄȐȎ ȄǾȌȀȈ ȓȎ ȄȜȐȎȑ ȓȘȌ ȄȉȏȄȋȏȎȋǼȌȘȌ 
ȒȔȖȌȎȓǽȓȘȌ Ȁȏț ȓȎȌ ȆȖȎȁȎȊǼȀ, ȀȊȊǻ ȀȔȓț ȄǾȌȀȈ ȄȈȑ ȁǻȐȎȑ ȓȆȑ ȖȘȐȈȉǽȑ ȃȈȀȉȐȈȓȈȉǽȑ ȈȉȀȌțȓȆȓȀȑ. 
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¶ ǡȏȄȈȉțȌȈȒȆ ȋȄ ȀȌȀȒȓȐȎȕǽ ȏȀȊȋȎȜ / ȀȌȓǾȇȄȓȆȑ ȕǻȒȆȑ (Pulse inversion  / Phase inversion imaging).                                                                       
ǥȉȏǼȋȏȎȌȓȀȈ Ȁȏț ȓȎȌ ȆȖȎȁȎȊǼȀ ȃȜȎ ȆȖȆȓȈȉȎǾ ȏȀȊȋȎǾ, Ȏ ǼȌȀȑ ȀȋǼȒȘȑ ȋȄȓǻ ȓȎȌ ǻȊȊȎ, Ȅȉ ȓȘȌ ȎȏȎǾȘȌ 
Ȏ ȃȄȜȓȄȐȎȑ ǼȖȄȈ ȃȈȀȕȎȐǻ ȕǻȒȆȑ 180Ȏ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȌ ȏȐȝȓȎ. ǯ ȆȖȎȁȎȊǼȀȑ ȀȌȈȖȌȄȜȄȈ ȉȀȈ ȀȇȐȎǾȅȄȈ ȓȈȑ 
ȆȖȎȀȌȀȉȊǻȒȄȈȑ ȏȎȔ ȏȐȎȉȀȊȎȜȌȓȀȈ Ȁȏț ȓȎȔȑ ȃȜȎ ȀȔȓȎȜȑ ȏȀȊȋȎȜȑ (ǥȈȉțȌȀ 4). ǯȈ ȆȖȎȀȌȀȉȊǻȒȄȈȑ 
Ȁȏț ȓȎȔȑ ȒȓȀȓȈȉȎȜȑ ȈȒȓȎȜȑ,ȏȎȔ ȔȕǾȒȓȀȌȓȀȈ ȂȐȀȋȋȈȉǽ ȓȀȊǻȌȓȘȒȆ, ȁȐǾȒȉȎȌȓȀȈ ȄȏǾȒȆȑ ȒȄ ȃȈȀȕȎȐǻ 
ȕǻȒȆȑ 180Ȏ ȉȀȈ ǼȓȒȈ ȓȎ ǻȇȐȎȈȒȋȀ ȓȎȔȑ ȄǾȌȀȈ ȋȆȃǼȌ. ǡȌȓȈȇǼȓȘȑ, ȎȈ ȆȖȎȀȌȀȉȊǻȒȄȈȑ ȏȎȔ ȏȐȎǼȐȖȎȌȓȀȈ 
Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, ȃȄȌ ȀȊȊȆȊȎȀȌȀȈȐȎȜȌȓȀȈ, ȄȏȄȈȃǽ ȏȐȎǼȐȖȎȌȓȀȈ Ȁȏț ȓȆ ȋȆ-ȂȐȀȋȋȈȉǽ 
ȓȀȊǻȌȓȘȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ ȉȀȈ ȄȏȎȋǼȌȘȑ ȃȄȌ ȁȐǾȒȉȎȌȓȀȈ ȒȄ ȃȈȀȕȎȐǻ ȕǻȒȆȑ 180Ȏ ȋȄȓȀȍȜ ȓȘȌ 
[9]. ǬȄ ȓȆ ȋǼȇȎȃȎ ȀȔȓǽ ȏȀȐǻȂȄȓȀȈ ȆȖȆȓȈȉț ȒǽȋȀ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, ȀȊȊǻ țȖȈ Ȁȏț ȓȎȔȑ ȈȒȓȎȜȑ. 
ǥȏǾȒȆȑ ȃȄȌ ȔȏǻȐȖȄȈ ȊțȂȎȑ ȂȈȀ ȏȄȐȈȎȐȈȒȋǼȌȎ ȄȜȐȎȑ ȒȔȖȌȎȓǽȓȘȌ ȓȆȑ ȆȖȆȓȈȉǽȑ ȃǼȒȋȆȑ, țȏȘȑ ȒȓȆȌ 
ȀȐȋȎȌȈȉǽ ȀȏȄȈȉțȌȈȒȆ ȋȄ ȕǾȊȓȐȎ. ǡȌȓȈȇǼȓȘȑ, țȊȎ ȓȎ ȄȜȐȎȑ ȒȔȖȌȎȓǽȓȘȌ ȓȎȔ ȆȖȎȁȎȊǼȀ ȋȏȎȐȄǾ ȌȀ 
ȀȍȈȎȏȎȈȆȇȄǾ ȉȀȈ ǼȓȒȈ ȄȍȀȒȕȀȊǾȅȄȓȀȈ ȔȗȆȊǽ ȖȘȐȈȉǽ ȃȈȀȉȐȈȓȈȉǽ ȈȉȀȌțȓȆȓȀ [10]. ǡȉțȋȆ, ȖǻȐȆ ȒȓȆȌ 
ȔȗȆȊǽ ȄȔȀȈȒȇȆȒǾȀ ȓȆȑ ȋȄȇțȃȎȔ ȒȓȆȌ ȀȌǾȖȌȄȔȒȆ ȓȘȌ ȋȈȉȐȎȕȔȒȀȊǾȃȘȌ, ȀȔȓǽ ȒȔȌȃȔǻȅȄȓȀȈ 
ȀȏȎȓȄȊȄȒȋȀȓȈȉǻ ȋȄ ȋȄȇțȃȎȔȑ ȀȏȄȈȉțȌȈȒȆȑ ȋȄ ȖȀȋȆȊț ȋȆȖȀȌȈȉț ȃȄǾȉȓȆ. 
 
 

 

 

ǥȈȉțȌȀ 4. ǨȄȘȐȆȓȈȉǽ ȁǻȒȆ ȓȆȑ ȀȏȄȈȉțȌȈȒȆȑ ȀȌȓǾȇȄȓȆȑ ȕǻȒȆȑ. ǡȏț ȓȎȌ ȆȖȎȁȎȊǼȀ ȄȉȏǼȋȏȄȓȀȈ Ȏ ȀȐȖȈȉțȑ 

ȏȀȊȋțȑ ȉȀȈ ȀȋǼȒȘȑ ȋȄȓǻ ǼȌȀȑ ȏȀȊȋțȑ ȋȄ 180Ȏ ȃȈȀȕȎȐǻ ȕǻȒȆȑ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȌ ȀȐȖȈȉț. ǧ ȀȏǻȌȓȆȒȆ ȓȘȌ ȈȒȓȝȌ 

ȒȓȎȔȑ ȃȜȎ ȀȔȓȎȜȑ ȏȀȊȋȎȜȑ ȄǾȌȀȈ  ȃȜȎ ȏȀȊȋȎǾ, ȎȈ ȎȏȎǾȎȈ ȄȏǾȒȆȑ ȄȔȐǾȒȉȎȌȓȀȈ ȒȄ ȃȈȀȕȎȐǻ ȕǻȒȆȑ 180Ȏ ȉȀȈ 

ȀȊȊȆȊȎȀȌȀȈȐȎȜȌȓȀȈ. ǡȌȓǾȇȄȓȀ, ȎȈ ȏȀȊȋȎǾ ȏȎȔ ȀȌȀȉȊȝȌȓȀȈ Ȁȏț ȓȈȑ ȋȈȉȐȎȕȔȒȀȊǾȃȄȑ, ȊțȂȘ ȓȆȑ ȋȆ-ȂȐȀȋȋȈȉǽȑ 

ȓȀȊǻȌȓȘȒǽȑ ȓȎȔȑ,  ȃȄȌ ȁȐǾȒȉȎȌȓȀȈ ȒȄ ȃȈȀȕȎȐǻ ȕǻȒȆȑ 180Ȏ ȉȀȈ ǼȓȒȈ ȓȎ ǻȇȐȎȈȒȋȀ ȀȔȓȝȌ ȄǾȌȀȈ țȖȈ 0, ȀȊȊǻ 

ȀȌȈȖȌȄȜȒȈȋȎ ȒǽȋȀ. 
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ǳȎ ȕǻȒȋȀ ȓȘȌ ȄȕȀȐȋȎȂȝȌ ȓȆȑ ǴǲǬ ȒȓȆȌ 

ȀȉȓȈȌȎȊȎȂȈȉǽ ȀȏȄȈȉțȌȈȒȆ ȄǾȌȀȈ ȄȔȐȜ ȉȀȈ 

ȒȔȌȄȖȝȑ ȀȔȍȀȌțȋȄȌȎ. ǲȓȀ ȏȄȐȈȒȒțȓȄȐȀ 

ȉǼȌȓȐȀ Ȇ ȋǼȇȎȃȎȑ ȄȕȀȐȋțȅȄȓȀȈ ȉȔȐǾȘȑ ȂȈȀ ȓȆ 

ȋȄȊǼȓȆ ȄȒȓȈȀȉȝȌ ȆȏȀȓȈȉȝȌ ȀȊȊȎȈȝȒȄȘȌ, ȉȀȈ 

ȒȓȎ ȏȊȀǾȒȈȎ ȀȔȓț, Ȇ ȒȔȋȁȎȊǽ ȓȆȑ ǴǲǬ 

ȇȄȘȐȄǾȓȀȈ ȈȃȈȀǾȓȄȐȀ ȒȆȋȀȌȓȈȉǽ ȂȈȀ ȓȆȌ 

ȃȈǻȂȌȘȒȆ ȓȎȔ ǧǪǪ ȒȄ ȉȈȐȐȘȓȈȉȎȜȑ ȀȒȇȄȌȄǾȑ, 

ȓȎȌ ȖȀȐȀȉȓȆȐȈȒȋț ȄȒȓȈȀȉȝȌ ȆȏȀȓȈȉȝȌ 

ȀȊȊȎȈȝȒȄȘȌ ȏȎȔ ȀȏȎȓȄȊȎȜȌ ȓȔȖȀǾȀ ȄȔȐǽȋȀȓȀ 

ȓȎȔ ȀȏȊȎȜ ȔȏȄȐȆȖȎȂȐȀȕȈȉȎȜ ȄȊǼȂȖȎȔ, ȓȎȌ 

ǼȊȄȂȖȎ ȂȈȀ ȋȄȓȀȒȓǻȒȄȈȑ ȒȄ ȎȂȉȎȊȎȂȈȉȎȜȑ 

ȀȒȇȄȌȄǾȑ  ȉȀȈ ȓȆȌ ȉȀȇȎȃǽȂȆȒȆ ȉȀȈ ȄȉȓǾȋȆȒȆ 

ȓȎȔ ȀȏȎȓȄȊǼȒȋȀȓȎȑ ȄȏȄȋȁȀȓȈȉȝȌ 

ȀȉȓȈȌȎȊȎȂȈȉȝȌ ȋȄȇțȃȘȌ [12]. ǣȈȀ ȓȈȑ 

ȄȍȘȆȏȀȓȈȉǼȑ ȄȕȀȐȋȎȂǼȑ ȓȆȑ ȋȄȇțȃȎȔ [7], 

ȀȌȀȕǼȐȎȌȓȀȈ ȄȏȈȂȐȀȋȋȀȓȈȉǻ ȓȀ Ȅȍǽȑ: 

ǰǻȂȉȐȄȀȑ: ǤȈǻȉȐȈȒȆ ȓȘȌ ȒȔȋȏȀȂȝȌ 

(ȀȂȂȄȈȎȜȋȄȌȘȌ ) Ȁȏț ȓȀ ȔȃȀȐǽ ȉȀȈ ȌȄȉȐȘȓȈȉǻ 

(ȋȆ ȀȂȂȄȈȎȜȋȄȌȀ) ȒȓȎȈȖȄǾȀ ȋȈȀȑ ȁȊǻȁȆȑ. 

ǤȈȀȕȎȐȎȃȈǻȂȌȘȒȆ ȗȄȔȃȎȉȜȒȓȄȘȌ Ȁȏț 

ȉȔȒȓȈȉȎȜȑ ȏȀȂȉȐȄȀȓȈȉȎȜȑ țȂȉȎȔȑ.  ǢȄȊȓǾȘȒȆ 

ȓȆȑ ȀȌǻȃȄȈȍȆȑ ȓȘȌ ȎȐǾȘȌ ȋȈȀȑ ȁȊǻȁȆȑ ȉȀȈ ȓȆȑ 

ȒȖǼȒȆȑ ȓȆȑ ȋȄ ȓȀ ȏȀȐȀȉȄǾȋȄȌȀ ȀȂȂȄǾȀ.  

ǣȀȒȓȐȄȌȓȄȐȈȉțȑ ȒȘȊǽȌȀȑ: ǥȉȓǾȋȆȒȆ ȓȆȑ 

ȃȐȀȒȓȆȐȈțȓȆȓȀȑ ȓȆȑ ȕȊȄȂȋȎȌȝȃȎȔȑ ȌțȒȎȔ ȓȎȔ 

ȄȌȓǼȐȎȔ.  

ǲȏȊȆȌ: ǶȀȐȀȉȓȆȐȈȒȋțȑ ȄȒȓȈȀȉȝȌ ȀȊȊȎȈȝȒȄȘȌ 

ǽ ȀȌȎȋȎȈȎȂǼȌȄȈȀȑ ȓȎȔ ȒȏȊȆȌȈȉȎȜ 

ȏȀȐȄȂȖȜȋȀȓȎȑ, țȓȀȌ ȀȔȓț ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ 

ȋȄ ȓȆȌ ȀȏȊǽ ȔȏȄȐȆȖȎȂȐȀȕȈȉǽ ȄȍǼȓȀȒȆ. 

ǥȏȈȁȄȁȀǾȘȒȆ ȒȏȊȆȌȈȉȎȜ ȄȋȕȐǻȉȓȎȔ. 

ǤȈǻȂȌȘȒȆ ȄȏȈȉȎȔȐȈȉȎȜ ȒȏȊȆȌțȑ ǽ ȒȏȊǽȌȘȒȆȑ. 

ǡȌǾȖȌȄȔȒȆ ȒȏȊȆȌȈȉȝȌ ȁȊȀȁȝȌ ȒȄ 

ȎȂȉȎȊȎȂȈȉȎȜȑ ȀȒȇȄȌȄǾȑ, țȓȀȌ ȎȈ ǻȊȊȄȑ ȋǼȇȎȃȎȈ 

ȀȌȓȄȌȃȄǾȉȌȔȌȓȀȈ ǽ ȃȄȌ ȉȀȓȀȊǽȂȎȔȌ ȒȄ 

ȒǾȂȎȔȐȆ ȃȈǻȂȌȘȒȆ. 

ǭȄȕȐțȑ: ǤȈǻȂȌȘȒȆ ȀȂȂȄȈȀȉǽȑ ȀȈȓȈȎȊȎȂǾȀȑ 

ȁȊȀȁȝȌ, țȏȘȑ ȌȄȕȐȈȉț ǼȋȕȐȀȉȓȎ ȉȀȈ 

ȕȊȎȈȝȃȆȑ ȌǼȉȐȘȒȆ. ǤȈȀȕȎȐȎȃȈǻȂȌȘȒȆ 

ȒȔȋȏȀȂȝȌ Ȁȏț ȉȔȒȓȈȉǼȑ ȁȊǻȁȄȑ, țȓȀȌ ȀȔȓǽ 

ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȋȄ ȁȄȁȀȈțȓȆȓȀ ȒȓȎȌ ȀȏȊț 

ȔȏǼȐȆȖȎ. ǤȈǻȂȌȘȒȆ ȌȄȕȐȈȉȝȌ ȗȄȔȃȎțȂȉȘȌ. 

ǶȀȐȀȉȓȆȐȈȒȋțȑ ȉȀȈ ȏȀȐȀȉȎȊȎȜȇȆȒȆ ǻȓȔȏȘȌ 

ȌȄȕȐȈȉȝȌ ȉȜȒȓȄȘȌ. ǥȉȓǾȋȆȒȆ ȓȎȔ 

ȀȏȎȓȄȊǼȒȋȀȓȎȑ ȓȆȑ ȃȈȀȃȄȐȋȈȉǽȑ ȇȄȐȀȏȄǾȀȑ 

ȌȄȕȐȈȉȝȌ țȂȉȘȌ. 

ǪȔȒȓȄȎ-ȎȔȐȆȓȆȐȈȉȆ ȏȀȊȈȌȃȐțȋȆȒȆ:  

ǤȈǻȂȌȘȒȆ ȀȔȓǽȑ ȉȀȈ ȏȐȎȊȆȏȓȈȉțȑ ǼȊȄȂȖȎȑ ȒȄ 

ȎȋǻȃȄȑ ȔȗȆȊȎȜ ȉȈȌȃȜȌȎȔ. ǰȀȐȀȉȎȊȎȜȇȆȒȆ 

ȋȄȓǻ Ȁȏț ȇȄȐȀȏȄǾȀ. 

ǝȒȖȄȎ: ǬȄȊǼȓȆ ȓȆȑ ȀȂȂȄǾȘȒȆȑ ȄȒȓȈȀȉȝȌ 

ȁȊȀȁȝȌ ȓȎȔ țȐȖȄȘȑ. ǡȌǻȃȄȈȍȆ ȏȄȐȈȎȖȝȌ ȏȎȔ 

ȒȓȄȐȎȜȌȓȀȈ ȀȂȂȄǾȘȒȆȑ ȋȄȓǻ Ȁȏț ȓȐȀȜȋȀ 

țȐȖȄȘȑ. ǤȈǻȂȌȘȒȆ  ȓȋȆȋȀȓȈȉȎȜ ȄȋȕȐǻȉȓȎȔ 

țȐȖȄȘȑ. 

ǪȊȄȈȒȓț ȉȎȈȊȈȀȉț ȓȐȀȜȋȀ: ǥȌȀȊȊȀȉȓȈȉǻ ȓȆȑ 

ȔȏȎȊȎȂȈȒȓȈȉǽȑ ȓȎȋȎȂȐȀȕǾȀȑ, ȒȄ 

ȀȈȋȎȃȔȌȀȋȈȉǻ ȒȓȀȇȄȐȎȜȑ ȀȒȇȄȌȄǾȑ, ȋȄ ȋǼȒȆȑ 

ȁȀȐȜȓȆȓȀȑ ȓȐȀȜȋȀ, ȏȄȐȈȎȐȈȒȋǼȌȎ ȒȓȆȌ 

ȉȎȈȊȈȀȉǽ ȖȝȐȀ. ǰȀȐȀȉȎȊȎȜȇȆȒȆ ȓȐȀȔȋȀȓȈȝȌ 

ȏȎȔ ȀȌȓȈȋȄȓȘȏǾȅȎȌȓȀȈ ȒȔȌȓȆȐȆȓȈȉǻ. 

ǡȂȂȄǾȀ: ǤȈȀȕȎȐȎȃȈǻȂȌȘȒȆ ȏȊǽȐȎȔȑ 

ȀȏțȕȐȀȍȆȑ  Ȁȏț ȔȗȆȊȎȜ ȁȀȇȋȎȜ ȒȓǼȌȘȒȆ ȓȆȑ 

ǼȒȘ ȉȀȐȘȓǾȃȀȑ. ǢȄȊȓǾȘȒȆ ȓȆȑ ȀȏȄȈȉțȌȈȒȆȑ ȓȘȌ 

ȉȀȐȘȓǾȃȘȌ ȒȄ ȓȄȖȌȈȉǻ ȃȜȒȉȎȊȄȑ ȄȍȄȓǻȒȄȈȑ. 

ǬȄȊǼȓȆ ȓȆȑ ȌȄȎȀȂȂȄǾȘȒȆȑ ȓȘȌ ȉȀȐȘȓȈȃȈȉȝȌ 

ȏȊȀȉȝȌ. ǤȈǻȂȌȘȒȆ ȉȀȈ ȏȀȐȀȉȎȊȎȜȇȆȒȆ 

ȄȌȃȎȃȈȀȕȔȂȝȌ, ȋȄȓȀ Ȁȏț ȄȌȃȎȀȂȂȄȈȀȉǽ 

ȀȏȎȉȀȓǻȒȓȀȒȆ ȀȌȄȔȐȔȒȋǻȓȘȌ ȉȎȈȊȈȀȉǽȑ 

ȀȎȐȓǽȑ. 

ǥȌȃȎȉȐǻȌȈȀ ȀȂȂȄǾȀ: ǢȄȊȓǾȘȒȆ ȓȆȑ 

ȀȏȄȈȉțȌȈȒȆȑ, țȓȀȌ ȓȎ ȀȏȊț ȃȈȀȉȐȀȌȈȀȉț 

Doppler ȄǾȌȀȈ ȀȌȄȏȀȐȉǼȑ. 
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ǯȈ  ǥǧ ǼȖȎȔȌ ȀȏȎȃȄȈȖȇȄǾ ȀȒȕȀȊȄǾȑ ȉȀȈ ȉȀȊȝȑ 

ȀȌȄȉȓȎǾ ȒȓȆ ȖȐǽȒȆ ȓȎȔȑ, ȋȄ ȒȏǻȌȈȄȑ 

ȀȌȄȏȈȇȜȋȆȓȄȑ ȄȌǼȐȂȄȈȄȑ. ǯȈ ȒȔȖȌțȓȄȐȀ 

ȀȌȀȕȄȐțȋȄȌȄȑ Ȅȍ ȀȔȓȝȌ ȄǾȌȀȈ ǽȏȈȄȑ ȉȀȈ 

ȏȀȐȎȃȈȉǼȑ ȓȎȏȈȉǼȑ ȀȌȓȈȃȐǻȒȄȈȑ, țȏȘȑ ȀǾȒȇȆȋȀ 

ȇȄȐȋțȓȆȓȀȑ, ǻȊȂȎȑ ȉȀȈ ȄȐȄȇȈȒȋț ȉȀȓǻ ȓȆȌ 

ȄȌȃȎȕȊǼȁȈȀ ǼȂȖȔȒȆ. ǲȏȀȌȈțȓȄȐȀ ǼȖȎȔȌ 

ȀȌȀȕȄȐȇȄǾ ȉȄȕȀȊȀȊȂǾȀ, ǼȋȄȓȎȈ, ȀǾȒȇȆȋȀ ȅǻȊȆȑ 

ȉȀȈ ȊȈȏȎȇȔȋǾȀȑ, ȄȏȄȈȒțȃȈȀ ȔȏțȓȀȒȆȑ ǽ 

ȔȏǼȐȓȀȒȆȑ, ȏțȌȎȑ ȒȓȎ ȒȓǽȇȎȑ ȉȀȈ ȀǾȒȇȆȋȀ 

ȉȌȆȒȋȎȜ. ǰȐțȉȄȈȓȀȈ ȂȈȀ ȀȌȀȕȔȊȀȉȓȎȄȈȃȄǾȑ 

ȀȌȓȈȃȐǻȒȄȈȑ, ȎȈ ȎȏȎǾȄȑ, ȒȄ ȋȄȊǼȓȄȑ ȂȈȀ 

ȉȎȈȊȈȀȉǼȑ ȄȕȀȐȋȎȂǼȑ ȓȘȌ ǥǧ, ȒȏǻȌȈȀ 

(<0.01%) ȄǾȌȀȈ ȒȎȁȀȐǼȑ [13]. ǤȄȌ ǼȖȄȈ 

ȏȀȐȀȓȆȐȆȇȄǾ ȋȄ ȓȎȔȑ ǥǧ ȌȄȕȐȎȓȎȍȈȉțȓȆȓȀ 

ȉȀȐȃȈȎȓȎȍȈȉțȓȆȓȀ ǽ ȄȂȉȄȕȀȊȎȓȎȍȈȉțȓȆȓȀ, 

ȂȄȂȎȌțȑ ȏȎȔ ȄȏȈȓȐǼȏȄȈ ȓȆ ȖȐǽȒȆ ȓȎȔȑ ȒȄ 

ȀȒȇȄȌȄǾȑ ȋȄ ȉȀȐȃȈȎȊȎȂȈȉǻ ȏȐȎȁȊǽȋȀȓȀ ȀȊȊǻ 

ȉȀȈ ȋȄ ǼȉȏȓȘȒȆ ȓȆȑ ȌȄȕȐȈȉǽȑ ȊȄȈȓȎȔȐȂǾȀȑ, 

țȏȎȔ Ȇ ȖȐǽȒȆ ȓȘȌ ȈȘȃȈȎȜȖȘȌ ȒȉȈȀȂȐȀȕȈȉȝȌ 

ȄǾȌȀȈ ȏȄȐȈȎȐȈȒȋǼȌȆ. ǶȘȐǾȑ ȌȀ ȀȏȎȓȄȊȄǾ 

ȀȌȓǼȌȃȄȈȍȆ, ȒȔȌȈȒȓǻȓȀȈ ȘȒȓțȒȎ ȌȀ ȂǾȌȄȓȀȈ ȋȄ 

ȄȏȈȕȜȊȀȍȆ Ȇ ȖȎȐǽȂȆȒǽ ȓȎȔȑ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ 

ȒȔȋȕȎȐȆȓȈȉǽ ȉȀȐȃȈȀȉǽ ȀȌȄȏǻȐȉȄȈȀ, ȒȎȁȀȐǽ 

ȖȐțȌȈȀ ȀȌȀȏȌȄȔȒȓȈȉǽ ȀȌȄȏǻȐȉȄȈȀ ȉȀȈ 

ȃȈǻȖȔȓȆ ȃȈǻȋȄȒȆ ȏȌȄȔȋȎȌȈȉǽ ǾȌȘȒȆ [8,11]. 
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ABSTRACT  

Contrast-enhanced ultrasonography (CEUS) is based on the application of echoenhancers, which 

are usually administered intravenously. Modern echo enhancers are suspensions of microbubbles 

of an inert gas with an elastic biocompatible cover. When insonated at low acoustic power, the 

microbubbles undergo non -linear oscillation and return puls es of harmonic frequencies (namely, 

multiples of the fundamental frequency). With dedicated, contrast -specific digital techniques the 

harmonic signals emitted from the microbubbles are detected with high sensitivity, while linear 

signals from the background tissues are cancelled. Thus, the presence of microbubbles can be 

accurately depicted in real time. With few exceptions, both normal and pathologic macro - and in 

micro -circulation can be studied with CEUS more efficiently than with any other currently ava ilable 

ultrasonographic technique. The majority of clinical applications of CEUS are related to the liver. 

CEUS plays a vital role in the diagnosis of hepatocellular carcinoma, (particularly in the context of 

cirrhosis), in the characterization of incident ally discovered liver lesions, in the screening of 

oncologic patients for liver metastases and as a monitoring tool of percutaneous interventions for 

tumor ablation. There is also an emerging role of CEUS in the diagnosis of various pancreatic, 

splenic, gastrointestinal, urogenital and vascular disorders.  
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ǡǭǡǲǪǯǰǧǲǧ 

ǥȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ ȎȒȓȄȎȏțȐȘȒȆ 

Ǣ. ǪȄȖȀȂȈǻȑ, Ǩ. ǣȐǾȁȀȑ 

ǳȋǽȋȀ ǯȐȇȎȏȀȈȃȈȉǽȑ ȉȀȈ ǳȐȀȔȋȀȓȈȎȊȎȂǾȀȑ, ǣǭ ǰȄȈȐȀȈǻ çǳȅǻȌȄȈȎè 

 

ǰǥǱǩǫǧǷǧ 

ǯȈ ȄȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ ȒȄȐȎȓȎȌǾȌȆȑ (SSRIs) ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȄȔȐǼȘȑ ȉȀȈ ȀȏȎȓȄȊȎȜȌ 

ȓȆȌ ȇȄȐȀȏȄǾȀ ȏȐȝȓȆȑ ȂȐȀȋȋǽȑ ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ ȀȂȖȘȃȝȌ ȃȈȀȓȀȐȀȖȝȌ ȉȀȈ ȓȆȑ ȉȀȓǻȇȊȈȗȆȑ. ǯȈ 

SSRIs ȂȄȌȈȉǻ ȏȐȎȓȈȋȝȌȓȀȈ, ȉȀȇȝȑ ȇȄȘȐȎȜȌȓȀȈ ȀȒȕȀȊǼȒȓȄȐȎȈ ȉȀȈ ȉȀȊȜȓȄȐȀ ȀȌȄȉȓȎǾ Ȁȏț ȓȎȔȑ ȀȒȇȄȌȄǾȑ. ǝȋȘȑ 

ȋȏȎȐȄǾ ȌȀ ǼȖȎȔȌ ȉȀȈ ȏȎȊȊǼȑ ȏȀȐȄȌǼȐȂȄȈȄȑ. ǬȄȓȀȍȜ ȀȔȓȝȌ ȕȀǾȌȄȓȀȈ ȌȀ ȄǾȌȀȈ ȉȀȈ Ȇ ȏȐțȉȊȆȒȆ ȎȒȓȄȎȏțȐȘȒȆȑ. 

ǰȐțȒȕȀȓȄȑ ǼȐȄȔȌȄȑ ȀȏȎȉǻȊȔȗȀȌ ǼȌȀȌ ȒȆȋȀȌȓȈȉț ȐțȊȎ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȒȓȎȌ ȎȒȓȈȉț 

ȋȄȓȀȁȎȊȈȒȋț. ǥȈȃȈȉțȓȄȐȀ ȎȈ SSRIs ȀȌȀȒȓǼȊȊȎȔȌ ȓȎȌ ȋȄȓȀȕȎȐǼȀ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ, ȄȌȝ Ȁȏț ȓȆȌ ǻȊȊȆ ȒȓȎȔȑ 

ȎȒȓȄȎȁȊǻȒȓȄȑ ȉȀȈ ȒȓȀ ȎȒȓȄȎȉȜȓȓȀȐȀ ȄȉȕȐǻȅȎȌȓȀȈ ȊȄȈȓȎȔȐȂȈȉȎǾ ȋȄȓȀȕȎȐȄǾȑ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ. ǚȓȒȈ Ȇ ȋȄȈȘȋǼȌȆ 

ȃȐǻȒȆ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȋȏȎȐȄǾ ȌȀ ȄȏȆȐȄǻȒȄȈ ǻȋȄȒȀ ȓȎȌ ȋȄȓȀȁȎȊȈȒȋț ȓȎȔ ȎȒȓȎȜ ȉȀȈ ȌȀ ȏȐȎȉȀȊǼȒȎȔȌ 

ȒȆȋȀȌȓȈȉǽ ȎȒȓȈȉǽ ȀȏȝȊȄȈȀ. ǥǻȌ ȀȔȓț ȓȄȊȈȉǻ ȄȏȈȁȄȁȀȈȘȇȄǾ ȓțȓȄ ȎȈ ȖȐǽȒȓȄȑ ȓȘȌ SSRIs ȇȀ ȏȐǼȏȄȈ ȌȀ 

ȔȏȎȁǻȊȊȎȌȓȀȈ ȒȄ ǼȊȄȂȖȎ ȂȈȀ ȎȒȓȄȎȏțȐȘȒȆ ȉȀȈ ȇȄȐȀȏȄǾȀ, țȏȎȔ ȀȔȓǽ ȀȏȀȈȓȄǾȓȀȈ. 

ǫǼȍȄȈȑ ȄȔȐȄȓȆȐǾȎȔ: ǥȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ ȒȄȐȎȓȎȌǾȌȆȑ, ȎȒȓȄȎȏțȐȘȒȆ 

ǰȀȐȀȏȎȋȏǽ  

Ǣ. ǪȄȖȀȂȈǻȑ, Ǩ. ǣȐǾȁȀȑ. ǥȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ ȎȒȓȄȎȏțȐȘȒȆ. 

ǥȏȈȒȓȆȋȎȌȈȉǻ ǶȐȎȌȈȉǻ 2014;19(2): 112-117. 

 

ǥǩǲǡǣǸǣǧ 

ǯȈ ȄȉȊȄȉȓȈȉȎǾ ȀȌȀȒȓȎȊȄǾȑ ȄȏȀȌȀȏȐțȒȊȆȗȆȑ 

ȒȄȐȎȓȎȌǾȌȆȑ (SSRIs) ȄǾȌȀȈ ȏȎȊȜ ȀȏȎȓȄȊȄȒȋȀȓȈȉȎǾ 

ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ ȀȂȖȘȃȝȌ ȃȈȀȓȀȐȀȖȝȌ 

ȉȀȈ ȓȆȑ ȉȀȓǻȇȊȈȗȆȑ. ǚȖȎȔȌ ȋȄȊȄȓȆȇȄǾ ȄȌȓȀȓȈȉǻ ȉȀȈ 

ȂȄȌȈȉǻ ȇȄȘȐȎȜȌȓȀȈ Șȑ ȇȄȐȀȏȄǾȀ ȏȐȝȓȆȑ ȂȐȀȋȋǽȑ 

ȂȈȀ ȓȎ ǻȂȖȎȑ ȉȀȈ ȓȈȑ ȒȖȄȓȈȅțȋȄȌȄȑ ȋȄ ȓȆȌ ȀȊȊȀȂǽ 

ȃȈǻȇȄȒȆȑ ȃȈȀȓȀȐȀȖǼȑ. ǧ ȖȐǽȒȆ ȓȎȔȑ ȄǾȌȀȈ 

ȏȀȂȉȎȒȋǾȘȑ ȃȈȀȃȄȃȎȋǼȌȆ ȉȀȈ ǼȖȄȈ ȀȔȍȆȇȄǾ 

ȉȀȓȀȉțȐȔȕȀ ȓȈȑ 2 ȓȄȊȄȔȓȀǾȄȑ ȃȄȉȀȄȓǾȄȑ. ǬǻȊȈȒȓȀ 

ȕȀǾȌȄȓȀȈ țȓȈ ȏȊǼȎȌ ǼȖȎȔȌ ȀȏȎȉȓǽȒȄȈ ȏȐȎȁǻȃȈȒȋȀ 

ǼȌȀȌȓȈ ȓȘȌ ȓȐȈȉȔȉȊȈȉȝȌ ȀȌȓȈȉȀȓȀȇȊȈȏȓȈȉȝȌ 

(TCA), ȓȀ ȎȏȎǾȀ ȋȏȎȐȄǾ ȌȀ ȏȐȎȉȀȊǼȒȎȔȌ ȇțȊȘȒȆ 

ȓȆȑ țȐȀȒȆȑ, ȀȔȍȆȋǼȌȆ ȉȀȓȀȒȓȎȊǽ, ȔȏȄȐȃȈǼȂȄȐȒȆ 

ȓȆȑ ȉȀȐȃȈǻȑ, ȎȐȇȎȒȓȀȓȈȉǽ ȔȏțȓȀȒȆ, ȒȔȂȉȎȏȓȈȉǻ 

ȄȏȄȈȒțȃȈȀ, ȓǻȒȆ ȂȈȀ ȏȓȝȒȄȈȑ ȉȀȈ ȀȔȍȆȋǼȌȎ ȉǾȌȃȔȌȎ 

ȉȀȓȀȂȋǻȓȘȌ. ǡȌȓǾȇȄȓȀ ȎȈ SSRIs ǼȖȎȔȌ ȊȈȂțȓȄȐȄȑ 

ȀȌȓȈȖȎȊȈȌȄȐȂȈȉǼȑ ȏȀȐȄȌǼȐȂȄȈȄȑ, ȋȈȉȐțȓȄȐȆ 

ȉȀȐȃȈȎȓȎȍȈȉțȓȆȓȀ ȉȀȈ ȇȄȘȐȎȜȌȓȀȈ ȀȒȕȀȊǼȒȓȄȐȎȈ 

ȉȀȈ ȉȀȊȜȓȄȐȀ ȀȌȄȉȓȎǾ Ȁȏț ȓȎȔȑ ȀȒȇȄȌȄǾȑ [1]. 

ǲȖȄȓȈȉǻ ȋȄ ȓȎȌ ȋȆȖȀȌȈȒȋț ȃȐǻȒȆȑ ȓȎȔȑ ȀȔȓȎǾ 

ȃȐȎȔȌ ȀȌȀȒȓǼȊȊȎȌȓȀȑ ȓȆȌ ȄȏȀȌȀȏȐțȒȊȆȗȆ ȓȆȑ 

ȒȄȐȎȓȎȌǾȌȆȑ ǽ 5-ȔȃȐȎȍȔȓȐȈȏȓȀȋǾȌȆȑ (5-ǧǳ) Ȁȏț 

ȓȎȌ ȋȄȓȀȕȎȐǼȀ ȓȆȑ 5-ǧǳ (5-ǧǳǳ), Ȏ ȎȏȎǾȎȑ 

ȄȌȓȎȏǾȅȄȓȀȈ ȒȓȎȌ ȏȐȎȒȔȌȀȏȓȈȉț ȌȄȔȐȝȌȀ. ǡȔȓț 

ǼȖȄȈ ȒȀȌ ȀȏȎȓǼȊȄȒȋȀ ȓȆȌ ȀȜȍȆȒȆ ȓȘȌ ȄȏȈȏǼȃȘȌ ȓȆȑ 

5-ǧǳ ȒȓȆȌ ȒȔȌȀȏȓȈȉǽ ȒȖȈȒȋǽ ȉȀȈ ȓȆȌ 

ȃȈȀȕȎȐȎȏȎǾȆȒȆ ȓȆȑ ȌȄȔȐȎȖȆȋȈȉǽȑ 

ȒȆȋȀȓȎȃțȓȆȒȆȑ. ǥȏǾȒȆȑ ȎȈ SSRIs ȃȐȎȔȌ ȒȓȎȔȑ 

ȔȏȎȃȎȖȄǾȑ ȓȆȑ 5-ǧǳ ȄȏȆȐȄǻȅȎȌȓȀȑ ǻȋȄȒȀ ȓȆȌ 

ȀȏȄȊȄȔȇǼȐȘȒȆ ȓȆȑ 5-ǧǳ [2].   

ǧ ȄȔȐȄǾȀ ȖȐǽȒȆ ȀȔȓȝȌ ȓȘȌ ȕȀȐȋǻȉȘȌ ǼȖȄȈ 

ȎȃȆȂǽȒȄȈ ȏȎȊȊǼȑ ȄȏȈȒȓȆȋȎȌȈȉǼȑ ȎȋǻȃȄȑ ȌȀ 

ȏȐȎȖȘȐǽȒȎȔȌ ȒȄ ȋȄȊǼȓȄȑ ȓȘȌ ȀȐȌȆȓȈȉȝȌ 
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ȄȏȈȃȐǻȒȄȘȌ ȀȔȓȝȌ ȒȓȎȌ ȀȌȇȐȝȏȈȌȎ ȏȊȆȇȔȒȋț. 

ǬǾȀ ȄȌȃȈȀȕǼȐȎȔȒȀ ȉȀȈ ȒȆȋȀȌȓȈȉǽ ȀȐȌȆȓȈȉǽ 

ȄȏǾȏȓȘȒȆ ȕȀǾȌȄȓȀȈ ȌȀ ȄǾȌȀȈ Ȇ ȎȒȓȄȎȏțȐȘȒȆ, ȏȎȔ 

ȏȐȎȉȀȊȄǾȓȀȈ ȒȓȎȔȑ ȖȐǽȒȓȄȑ ȀȔȓȝȌ.  

 

Ǭǥǫǥǳǥǲ ǲǴǲǶǥǳǩǲǧǲ SSRIs Ǫǡǩ 

ǯǲǳǥǯǰǯǱǸǲǧǲ 

ǯ Cauley ȉȀȈ ȒȔȌȄȐȂǻȓȄȑ (ȒȔȌ.) ȓȎ 2005 

ȃȆȋȎȒǾȄȔȒȀȌ ȋǾȀ ȋȄȊǼȓȆ, ȏȎȔ ȏȀȐȎȔȒǾȀȒȄ ȓȆȌ 

ȒȔȒȖǼȓȈȒȆ ȏȎȊȔǻȐȈȇȋȘȌ ȏȀȐȀȂțȌȓȘȌ ȋȄ ȓȆȌ 

ȎȒȓȈȉǽ ȏȔȉȌțȓȆȓȀ ȓȆȑ ȎȒȕȔșȉǽȑ ȋȎǾȐȀȑ ȓȆȑ 

ȒȏȎȌȃȔȊȈȉǽȑ ȒȓǽȊȆȑ ȉȀȈ ȓȎȔ ȄȂȂȜȑ ȋȆȐȈȀǾȎȔ ȒȄ 

ȆȊȈȉȈȘȋǼȌȎȔȑ ǻȌȓȐȄȑ [3]. ǬȄȓȀȍȜ ȀȔȓȝȌ ȂȈȀ ȏȐȝȓȆ 

ȕȎȐǻ ȄȌȎȖȎȏȎȈǽȇȆȉȄ Ȇ ȖȐǽȒȆ ȓȘȌ SSRIs, ȉȀȈ 

ȋǻȊȈȒȓȀ Ȇ ȋȄǾȘȒȆ ȓȆȑ ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ ȏȎȔ 

ȏȐȎȉȀȊȎȜȒȀȌ ǽȓȀȌ ȓȆȑ ȓǻȍȆȑ ȓȎȔ 5%. 

ǯ Ginzburg  ȉȀȈ ȒȔȌ. ȓȎ 2009 ȃȆȋȎȒǾȄȔȒȀȌ ȋǾȀ 

ȀȌȀȒȉțȏȆȒȆ 13 ȄȐȂȀȒȈȝȌ ȓȘȌ ȓȄȊȄȔȓȀǾȘȌ 30 ȄȓȝȌ 

ȋȄ ȇǼȋȀ ȓȎȌ ȉǾȌȃȔȌȎ ȉȀȓȀȂȋǻȓȘȌ, ȏȎȔ ȏȐȎȉȀȊȄǾ Ȇ 

ȖȐǽȒȆ ȓȘȌ SSRIs ȉȀȈ TCA [1]. ǪȎȈȌț ȒȔȋȏǼȐȀȒȋȀ 

țȊȘȌ ȀȌȄȍȀȈȐǼȓȘȑ ȀȔȓȝȌ ȓȘȌ ȋȄȊȄȓȝȌ ȄǾȌȀȈ Ȏ 

ȀȔȍȆȋǼȌȎȑ ȉǾȌȃȔȌȎȑ ȂȈȀ ȉȀȓǻȂȋȀȓȀ ȒȓȎȔȑ ȖȐǽȒȓȄȑ 

ȓȘȌ SSRIs. ǬǻȊȈȒȓȀ Ȏ ȉǾȌȃȔȌȎȑ ȂȈȀ ȉȀȓǻȂȋȀȓȀ 

ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȘȌ ȏȐȝȓȘȌ 15 

ȆȋȄȐȝȌ ȇȄȐȀȏȄǾȀȑ ȉȀȈ ȏȀȐȀȋǼȌȄȈ ȔȗȆȊțȑ ȉȀȇõ țȊȆ 

ȓȆȌ ȃȈǻȐȉȄȈȀ ȀȔȓǽȑ [4], ȄȌȝ ȕȓǻȌȄȈ ȌȀ 

3ȏȊȀȒȈǻȅȄȓȀȈ ȂȈȀ ȖȐǽȒȓȄȑ ȏǼȐȀȌ ȓȎȔ 6ȋǽȌȎȔ [5]. 

ǡȏț ȓȈȑ 13 ȋȄȊǼȓȄȑ ȋțȌȎ ȒȓȈȑ 3, ȒȓȈȑ ȎȏȎǾȄȑ ȇȀ 

ȀȌȀȕȄȐȇȎȜȋȄ ȀȌȀȊȔȓȈȉțȓȄȐȀ ȏȀȐȀȉǻȓȘ, 

ȀȌȀȕǼȐȄȓȀȈ ȒȀȕǽȑ ȋȄǾȘȒȆ ȓȆȑ ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ 

ȋȄȓǻ ȖȐǽȒȆ ȓȘȌ SSRIs. ǡȏț ȓȈȑ ȔȏțȊȎȈȏȄȑ ȃȄȌ ȄǾȌȀȈ 

ȍȄȉǻȇȀȐȆ Ȇ ȒȔȒȖǼȓȈȒȆ ȖȐǽȒȆȑ ȓȘȌ SSRIs ȋȄ 

ȎȒȓȄȎȏțȐȘȒȆ, ȉȀȇȝȑ Ȏ ȀȔȍȆȋǼȌȎȑ ȉǾȌȃȔȌȎȑ 

ȉȀȓȀȂȋǻȓȘȌ ȋȏȎȐȄǾ ȌȀ ȀȏȎȃȎȇȄǾ ȉȀȈ ȒȄ ǻȊȊȄȑ 

ȀȈȓǾȄȑ. ǲȔȂȉȄȉȐȈȋǼȌȀ ȎȈ SSRIs ȋȏȎȐȎȜȌ ȌȀ 

ȏȐȎȉȀȊǼȒȎȔȌ, ǼȒȓȘ ȉȀȈ ȒȄ ȋȈȉȐțȓȄȐȎ ȏȎȒȎȒȓț Ȁȏț 

ȓȀ ȔȏțȊȎȈȏȀ ȕǻȐȋȀȉȀ ȓȆȑ ǾȃȈȀȑ ȉȀȓȆȂȎȐǾȀȑ, 

ȁȐȀȃȔȉȀȐȃǾȀ, ȎȐȇȎȒȓȀȓȈȉǽ ȔȏțȓȀȒȆ, ȒȔȂȉȎȏȓȈȉǻ 

ȄȏȄȈȒțȃȈȀ ȉȀȈ ȉȀȓõ ȄȏǼȉȓȀȒȆ ȏȓȝȒȄȈȑ ȉȀȈ 

ȉȀȓǻȂȋȀȓȀ [4]. ǥȏǾȒȆȑ Ȇ ǾȃȈȀ Ȇ ȀȒȇǼȌȄȈȀ ȓȆȑ 

ȉȀȓǻȇȊȈȗȆȑ ȕȀǾȌȄȓȀȈ țȓȈ ȏȐȎȉȀȊȄǾ ȏȄȐȈȎȐȈȒȋǼȌȆ 

ȕȔȒȈȉǽ ȃȐȀȒȓȆȐȈțȓȆȓȀ, ȀȏȝȊȄȈȀ ȁǻȐȎȔȑ, ȏȓȝȒȄȈȑ 

ȉȀȈ ȖȀȋȆȊǽ ȎȒȓȈȉǽ ȏȔȉȌțȓȆȓȀ, ȓȀ ȎȏȎǾȀ 

ȒȔȌȓȄȊȎȜȌ ȒȄ ȀȔȍȆȋǼȌȎ ȉǾȌȃȔȌȎ ȂȈȀ ȉȀȓǻȂȋȀȓȀ 

[5]. ǯ Halbreich  ȉȀȈ ȒȔȌ. ȓȎ 1995 ȏȀȐȀȓǽȐȆȒȀȌ țȓȈ 

ȎȈ ȗȔȖȈȀȓȐȈȉȎǾ ȀȒȇȄȌȄǾȑ ȏȀȐȎȔȒȈǻȅȎȔȌ 

ȔȏȄȐȉȎȐȓȈȅȎȊȀȈȋǾȀ, ȔȏȎȂȎȌȀȃȈȒȋț ȉȀȈ ȋȄȈȘȋǼȌȀ 

ȄȏǾȏȄȃȀ ȓȄȒȓȎȒȓȄȐțȌȆȑ ȄȈȃȈȉǻ ȎȈ ǻȌȓȐȄȑ, ȂȌȘȒȓȎǾ 

ȃȆȊȀȃǽ ȏȀȐǻȂȎȌȓȄȑ ȓȆȑ ȎȒȓȄȎȏțȐȘȒȆȑ [6]. 

ǯ Richards ȉȀȈ ȒȔȌ. ȓȎ 2007 ȃȆȋȎȒǾȄȔȒȀȌ ȋǾȀ 

ȋȄȊǼȓȆ, ȒȜȋȕȘȌȀ ȋȄ ȓȆȌ ȎȏȎǾȀ ȎȈ ȉȀȇȆȋȄȐȈȌȎǾ 

ȖȐǽȒȓȄȑ ȓȘȌ SSRIs ǼȖȎȔȌ 2ȏȊǻȒȈȎ ȉǾȌȃȔȌȎ ȌȀ 

ȔȏȎȒȓȎȜȌ ȉǻȓȀȂȋȀ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȔȑ ȋȆ ȖȐǽȒȓȄȑ, 

ȉȀȈ 2ȏȊǻȒȈȎ ȉǾȌȃȔȌȎ ȂȈȀ ȏȓȝȒȄȈȑ [7]. ǧ ȎȒȓȈȉǽ 

ȏȔȉȌțȓȆȓȀ ȋȄȈȝȌȄȓȀȈ ȂȈȀ ȓȎȔȑ ȖȐǽȒȓȄȑ ȉȀȓǻ 4% 

ȒȓȆȌ ȏȄȐȈȎȖǽ ȓȎȔ ȈȒȖǾȎȔ ȉȀȈ ȉȀȓǻ 2,4% ȒȓȆȌ 

ȎȒȕȔșȉǽ ȋȎǾȐȀ ȓȆȑ ȒȏȎȌȃȔȊȈȉǽȑ ȒȓǽȊȆȑ ȒȄ 

ȒȜȂȉȐȈȒȆ ȋȄ ȓȎȔȑ ȋȆ ȖȐǽȒȓȄȑ. 

ǯ Diem ȉȀȈ ȒȔȌ. ȓȎ 2007 ȏȀȐȎȔȒǾȀȒȀȌ ȋǾȀ ǼȐȄȔȌȀ, 

Ȇ ȎȏȎǾȀ ȀȕȎȐȎȜȒȄ ȓȆȌ ȋǼȓȐȆȒȆ ȓȆȑ ȎȒȓȈȉǽȑ 

ȏȔȉȌțȓȆȓȀȑ ȓȎȔ ȈȒȖǾȎȔ ȒȄ ǼȌȀ ȃȄǾȂȋȀ 2722 

ȆȊȈȉȈȘȋǼȌȘȌ ȂȔȌȀȈȉȝȌ ȋȄ ȋǼȒȎ țȐȎ ȆȊȈȉǾȀȑ ȓȀ 

78,5 ǼȓȆ [8]. ǡȏț ȀȔȓǼȑ ȎȈ 198 ǼȉȀȌȀȌ ȖȐǽȒȆ ȓȘȌ 

SSRIs ȉȀȈ ȎȈ 118 ȓȘȌ TCA. ǯȈ ȂȔȌȀǾȉȄȑ ȏȎȔ ȃȄȌ 

ǼȉȀȌȀȌ ȖȐǽȒȆ ȀȌȓȈȉȀȓȀȇȊȈȏȓȈȉȝȌ ȏȀȐȎȔȒǾȀȒȀȌ 

ȀȏȝȊȄȈȀ ȎȒȓȎȜ ȉȀȓǻ 0,49% ȀȌǻ ǼȓȎȑ, ȄȌȝ ȎȈ 

ȖȐǽȒȓȄȑ ȓȘȌ TCA 0,47%. ǡȌȓǾȇȄȓȀ ȄȌȓȜȏȘȒȆ 

ȏȐȎȉȀȊȄǾ Ȏ ȔȗȆȊțȑ ȐȔȇȋțȑ ȀȏȝȊȄȈȀȑ ȎȒȓȎȜ ȒȓȈȑ 

ȖȐǽȒȓȄȑ ȓȘȌ SSRIs, Ȏ ȎȏȎǾȎȑ ȀȌǼȐȖȄȓȀȈ ȒȓȎ 0,77% 

ȀȌǻ ǼȓȎȑ. 

ǧ Haney ȉȀȈ ȒȔȌ. ȓȎ 2007 ȃȆȋȎȒǾȄȔȒȀȌ ȋǾȀ ȋȄȊǼȓȆ, 

ȏȎȔ ȒȔȒȖǼȓȈȅȄ ȓȆȌ ȋȄȈȘȋǼȌȆ ȎȒȓȈȉǽ ȏȔȉȌțȓȆȓȀ ȒȄ 

ȆȊȈȉȈȘȋǼȌȎȔȑ ǻȌȓȐȄȑ ȋȄ ȓȆȌ ȖȐǽȒȆ ȓȘȌ SSRIs [9]. 

ǳȎ ȃȄǾȂȋȀ ȓȆȑ ȋȄȊǼȓȆȑ ǽȓȀȌ 5995 ǻȌȓȐȄȑ ȋȄ ȋǼȒȎ 

țȐȎ ȆȊȈȉǾȀȑ ȓȀ 73,7 ǼȓȆ. ǡȏț ȀȔȓȎȜȑ ȎȈ 160 ǼȉȀȌȀȌ 

ȖȐǽȒȆ ȓȘȌ SSRIs ȉȀȈ ȎȈ 99 ȓȘȌ TCA. ǯȈ ȓȈȋǼȑ 

ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ ȓȎȔ ȈȒȖǾȎȔ ȉȀȈ ȓȆȑ ȎȒȕȔșȉǽȑ 

ȋȎǾȐȀȑ ȓȆȑ ȒȏȎȌȃȔȊȈȉǽȑ ȒȓǽȊȆȑ ǽȓȀȌ ȋȄȈȘȋǼȌȄȑ 

ȉȀȓǻ 3,9% ȉȀȈ 5,6% ȀȌȓǾȒȓȎȈȖȀ ȒȓȎȔȑ ȖȐǽȒȓȄȑ ȓȘȌ 

SSRIs ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȔȑ ȋȆ ȖȐǽȒȓȄȑ, ȄȌȝ ȎȈ 

ȀȌȓǾȒȓȎȈȖȄȑ ȓȈȋǼȑ ȂȈȀ ȓȎȔȑ ȖȐǽȒȓȄȑ ȓȘȌ TCA ȃȄȌ 

ȏȀȐȎȔȒǾȀȒȀȌ ȃȈȀȕȎȐǼȑ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȌ 

ȕȔȒȈȎȊȎȂȈȉț ȏȊȆȇȔȒȋț.  

ǰǻȌȓȘȑ ȀȍǾȅȄȈ ȌȀ ȒȆȋȄȈȘȇȄǾ țȓȈ ȔȏǻȐȖȎȔȌ ȉȀȈ 

ȊǾȂȄȑ ȋȄȊǼȓȄȑ ǾȒȘȑ țȖȈ ȓțȒȎ ȉȀȊǻ ȓȄȉȋȆȐȈȘȋǼȌȄȑ, 

ȏȎȔ ȃȄǾȖȌȎȔȌ ȓȆȌ ȇȄȓȈȉǽ ȒȔȋȁȎȊǽ ȓȘȌ SSRIs ȒȓȆȌ 

ȎȒȓȈȉǽ ȏȔȉȌțȓȆȓȀ ȉȀȈ ȒȓȈȑ ȋȆȖȀȌȈȉǼȑ ȈȃȈțȓȆȓȄȑ 

ȓȘȌ ȎȒȓȝȌ [10-12]. ǧ ȏȊȄȈȎȗȆȕǾȀ țȋȘȑ ȓȘȌ 
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ȈȃȈțȓȆȓȄȑ ȓȘȌ ȎȒȓȝȌ. 

 

Ǳǯǫǯǲ ǳǧǲ ǲǥǱǯǳǯǭǩǭǧǲ ǲǳǧǭ 

ǡǭǡǰǳǴǮǧ ǳǸǭ ǯǲǳǸǭ 

ǲȓȆȌ ȏȐȎȒȏǻȇȄȈǻ ȋȀȑ ȌȀ ȀȈȓȈȎȊȎȂǽȒȎȔȋȄ ȀȔȓǽȌ 

ȓȆȌ ȒȔȒȖǼȓȈȒȆ ȓȘȌ SSRIs ȋȄ ȓȆȌ ȎȒȓȄȎȏțȐȘȒȆ, 

ȏȐǼȏȄȈ ȌȀ ȀȌȀȊȜȒȎȔȋȄ ȓȎȌ ȐțȊȎ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ 

ȒȓȀ ȎȒȓǻ. Ǹȑ ȂȌȘȒȓț Ȇ ȒȄȐȎȓȎȌǾȌȆ ȄǾȌȀȈ 

ȌȄȔȐȎȐȋțȌȆ, ȏȎȔ ȄȌȓȎȏǾȅȄȓȀȈ ȉȀȈ ǼȖȄȈ ȒȆȋȀȌȓȈȉț 

ȉȀȈ ȒȔȂȉȄȉȐȈȋǼȌȎ ȐțȊȎ ȒȓȎ ȉȄȌȓȐȈȉț ȌȄȔȐȈȉț 

ȒȜȒȓȆȋȀ, ȒȓȎ ȂȀȒȓȐȄȌȓȄȐȈȉț ȉȀȈ ȒȓȎ 

ȉȀȐȃȈȀȂȂȄȈȀȉț. ǯ Warden ȉȀȈ ȒȔȌ. ȓȎ 2005 

ȄȏȄȒǽȋȀȌȀȌ țȓȈ Ȇ ȒȄȐȎȓȎȌǾȌȆ ȒȓȀ ȎȒȓǻ ȋȏȎȐȄǾ ȌȀ 

ȏȐȎǼȐȖȄȓȀȈ Ȅȉȓțȑ Ȁȏț ȓȈȑ ȏȀȐȀȏǻȌȘ ȏȆȂǼȑ ȉȀȈ 

Ȁȏț ȓȀ ǾȃȈȀ ȓȀ ȎȒȓȈȉǻ ȉȜȓȓȀȐȀ ȉȀȈ ȌȀ ȃȐȀ ȋȄ 

ȀȔȓȎȉȐȈȌǽ ǽ ȏȀȐȀȉȐȈȌǽ ȋȆȖȀȌȈȒȋț [13]. ǬȄȊǼȓȄȑ 

ǼȃȄȈȍȀȌ ȓȆȌ ȜȏȀȐȍȆ ȊȄȈȓȎȔȐȂȈȉȝȌ ȔȏȎȃȎȖǼȘȌ ȓȆȑ 

ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ ȋȄȓȀȕȎȐǼȘȌ ȀȔȓǽȑ ȒȓȎȔȑ 

ȎȒȓȄȎȁȊǻȒȓȄȑ, ȒȓȀ ȎȒȓȄȎȉȜȓȓȀȐȀ ȉȀȈ ȒȓȈȑ 

ȎȒȓȄȎȉȊǻȒȓȄȑ [14]. ǧ ȒȄȐȎȓȎȌǾȌȆ ȒȔȌȓȄȊȄǾ ȒȓȆȌ 

ȃȈȀȕȎȐȎȏȎǾȆȒȆ ȉȀȈ ȏȎȊȊȀȏȊȀȒȈȀȒȋț ȓȘȌ 

ȎȒȓȄȎȁȊȀȒȓȝȌ, ȉȀȇȝȑ ȉȀȈ ȒȓȆȌ ȃȈȀȕȎȐȎȏȎǾȆȒȆ 

ȓȘȌ ȎȒȓȄȎȉȊȀȒȓȝȌ. ǥǾȌȀȈ ȏȐȎȕȀȌǼȑ ȊȎȈȏțȌ țȓȈ ȒȓȀ 

ȎȒȓȈȉǻ ȉȜȓȓȀȐȀ ȔȏǻȐȖȎȔȌ ȊȄȈȓȎȔȐȂȈȉǻ 

ȒȄȐȎȓȎȌȄȐȂȈȉǻ ȋȎȌȎȏǻȓȈȀ, ȓȀ ȎȏȎǾȀ ȀȌȓȈȃȐȎȜȌ 

ȇȄȓȈȉǻ ȉȀȈ ȐȔȇȋǾȅȎȔȌ ȓȆȌ ȏȐțȒȊȆȗȆ ȓȆȑ 

ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ ȄǾȌȀȈ ȒȆȋȀȌȓȈȉǻ ȂȈȀ ȓȆȌ 

ȀȌǻȏȓȔȍȆ ȓȘȌ ȎȒȓȝȌ. 

ǯ ȐțȊȎȑ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȀȏȎȃȄȈȉȌȜȄȓȀȈ ȉȀȈ 

ȀȌȓǾȒȓȐȎȕȀ Ȁȏț ȋȄȊǼȓȄȑ ȏȎȔ ȂǾȌȎȌȓȀȈ ȋȄ ȓȆȌ 

ȖȐǽȒȆ ȓȘȌ SSRIs. ǲȄ ȀȔȓǼȑ ȀȏȎȃȄȈȉȌȜȄȓȀȈ țȓȈ Ȇ 

ȖȐǽȒȆ ȓȘȌ SSRIs ȏȐȎȉȀȊȄǾ ȋȄǾȘȒȆ ȓȆȑ ȎȒȓȈȉǽȑ 

ȏȔȉȌțȓȆȓȀȑ ȒȄ ȏȄȈȐǻȋȀȓȀ in vivo  ȋȄ ȏȎȌȓǾȉȈȀ [15-

17]. ǲȄ țȊȄȑ ȓȈȑ ȏȄȐȈȏȓȝȒȄȈȑ ȕȀǾȌȄȓȀȈ țȓȈ ȄȔȇȜȌȄȓȀȈ 

Ȏ ȋȄȈȘȋǼȌȎȑ ȎȒȓȈȉțȑ ȒȖȆȋȀȓȈȒȋțȑ Ȁȏț ȓȎȔȑ 

ȎȒȓȄȎȁȊǻȒȓȄȑ, Ȏ ȄȊȀȓȓȘȋǼȌȎȑ ȏȎȊȊȀȏȊȀȒȈȀȒȋțȑ 

ȉȀȈ ȃȈȀȕȎȐȎȏȎǾȆȒǽ ȀȔȓȝȌ, ȏȎȔ ȎȃȆȂȄǾ ȒȓȆȌ 

ȎȒȓȄȎȏȄȌǾȀ ȓȎȔ ȕȊȎȈȝȃȎȔȑ ȉȀȈ ȓȎȔ ȃȎȉȈȃȝȃȎȔȑ 

ȎȒȓȎȜ. ǡȌȓǾȇȄȓȀ Ȇ ȀȜȍȆȒȆ ȉȀȈ Ȏ ȏȎȊȊȀȏȊȀȒȈȀȒȋțȑ 

ȓȘȌ ȎȒȓȄȎȉȊȀȒȓȝȌ ȃȄȌ ȕȀǾȌȄȓȀȈ ȌȀ ǼȖȄȈ ȈȃȈȀǾȓȄȐȆ 

ȒȆȋȀȒǾȀ. ǥȌȃȈȀȕǼȐȎȌ ȏȀȐȎȔȒȈǻȅȎȔȌ ȉȀȈ ȋȄȊǼȓȄȑ 

ȎȈ ȎȏȎǾȄȑ ȀȏȎȉȀȊȜȏȓȎȔȌ țȓȈ ȋȄȂȀȊȜȓȄȐȄȑ 

ȏȎȒțȓȆȓȄȑ SSRIs ȏȐȎȉȀȊȎȜȌ ȉȀȈ ȋȄȂȀȊȜȓȄȐȆ 

ȋȄǾȘȒȆ ȓȆȑ ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ ȒȄ ȏȄȈȐȀȋȀȓțȅȘȀ 

[15,16].  

ǥȏȈȏȊǼȎȌ ȋȄȊǼȓȄȑ in vitro  ȒȄ ȎȒȓȄȎȁȊǻȒȓȄȑ 

ȃȄǾȖȌȎȔȌ țȓȈ Ȇ ȒȄȐȎȓȎȌǾȌȆ ȀȔȍǻȌȄȈ ȓȎȌ 

ȏȎȊȊȀȏȊȀȒȈȀȒȋț ȀȔȓȝȌ, ȄȌȝ Ȇ ȖȐǽȒȆ ȓȘȌ SSRIs 

ȋȄȈȝȌȄȈ ȓȎȌ ȏȎȊȊȀȏȊȀȒȈȀȒȋț ȓȎȔȑ [18]. ǬȄȊǼȓȄȑ in 

vitro  ȒȄ ȎȒȓȄȎȉȊǻȒȓȄȑ ȃȄǾȖȌȎȔȌ țȓȈ Ȇ ȒȄȐȎȓȎȌǾȌȆ 

ȒȄ ȖȀȋȆȊǼȑ ȃțȒȄȈȑ ȏȐȎȉȀȊȄǾ ȀȜȍȆȒȆ ȓȘȌ 

ȎȒȓȄȎȉȊȀȒȓȝȌ, ȄȌȝ ȒȄ ȔȗȆȊǼȑ ȃțȒȄȈȑ ȏȐȎȉȀȊȎȜȌ 

ȋȄǾȘȒȆ ȀȔȓȝȌ [18]. 

ǥȌȃȈȀȕǼȐȎȌ ȏȐȎȉȀȊȄǾ țȓȈ Ȇ ȒȄȐȎȓȎȌǾȌȆ ǼȖȄȈ 

ȒȆȋȀȌȓȈȉț ȐțȊȎ ȒȓȆȌ ȄȋȁȐȔȈȉǽ ȀȌǻȏȓȔȍȆ ȏȎȊȊȝȌ 

ȈȒȓȝȌ ȉȀȈ ȉȔȐǾȘȑ ȒȓȆȌ ȃȈȀȕȎȐȎȏȎǾȆȒȆ ȓȎȔ 

ȌȄȔȐȈȉȎȜ ȈȒȓȎȜ ȉȀȈ ȒȓȆȌ ȋȎȐȕȎȂǼȌȄȒȆ ȓȎȔ 

ȏȐȎȒȘȏȈȉȎȜ ȉȐȀȌǾȎȔ ȓȘȌ ȏȎȌȓȈȉȈȝȌ [19]. ǯ 5-ǧǳǳ 

ȄȌȓȎȏǾȅȄȓȀȈ ȒȓȎ ȋȄȒǼȂȖȔȋȀ ȓȎȔ ȏȐȎȒȘȏȈȉȎȜ 

ȉȐȀȌǾȎȔ ȓȘȌ ȏȎȌȓȈȉȈȝȌ [20], ȏȎȔ ȋȄȒȎȊȀȁȄǾ ȒȓȆȌ 

ȋȄȓȀȕȎȐǻ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȏȐȎȑ ȓȎ ȓȆȌ ȀȌȓǾȒȓȎȈȖȆ 

ȏȊȄȔȐǻ ȓȎȔ ȄȏȈȇȆȊǾȎȔ ȉȀȈ ȂȈȀ ȀȔȓț ȒȄ ȏȎȌȓǾȉȈȀ 

ȏȎȔ ȄȉȓǾȇȄȌȓȀȈ ȒȄ SSRIs ȏȀȐȎȔȒȈǻȅȎȔȌ 

ȏȀȐȀȋȎȐȕȝȒȄȈȑ ȓȎȔ ȏȐȎȒȘȏȈȉȎȜ ȉȐȀȌǾȎȔ [21].  

 

Ǳǯǫǯǲ ǳǧǲ ǲǥǱǯǳǯǭǩǭǧǲ ǲǳǧǭ 

ǡǱǶǩǳǥǪǳǯǭǩǪǧ ǳǸǭ ǯǲǳǸǭ 

ǯ Warden ȉȀȈ ȒȔȌ. ȓȎ 2005 ȒȄ ȋȄȊǼȓȆ ȀȌǼȃȄȈȍȀȌ 

ȓȎȌ ȐțȊȎ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȒȓȀ ȎȒȓǻ ȋȄ ȏȄȈȐǻȋȀȓȀ 

ȏȎȔ ǼȉȀȌȀȌ ȒȄ ȏȎȌȓǾȉȈȀ [15]. ǲȔȂȉȄȉȐȈȋǼȌȀ 

ȋȄȊǼȓȆȒȀȌ ȓȎȌ ȒȉȄȊȄȓț ȒȄ 2 ȎȋǻȃȄȑ ȏȎȌȓȈȉȈȝȌ. ǧ 

1Ȇ ȎȋǻȃȀ ȄǾȖȄ ȋȆȃȄȌȈȉǽ ȋȄȓǻȊȊȀȍȆ ȂȈȀ ȓȎ ȂȎȌǾȃȈȎ 

ȓȎȔ ȋȄȓȀȕȎȐǼȀ ȓȆȑ ȒȄȐȎȓȎȌǾȌȆȑ ȉȀȈ Ȇ 2Ȇ ȎȋǻȃȀ 

ȊǻȋȁȀȌȄ ȇȄȐȀȏȄǾȀ ȋȄ SSRIs. ǪȀȈ ȎȈ 2 ȎȋǻȃȄȑ ȓȘȌ 

ȏȄȈȐȀȋȀȓțȅȘȘȌ ȏȀȐȎȔȒǾȀȒȀȌ ȋȄȈȘȋǼȌȆ ȎȒȓȈȉǽ 

ȋǻȅȀ, ȃȈȀȕȎȐȎȏȎȈȆȋǼȌȆ ȀȐȖȈȓȄȉȓȎȌȈȉǽ ȓȘȌ ȎȒȓȝȌ 

ȉȀȈ ȔȏȎȃȄǼȒȓȄȐȄȑ ȋȆȖȀȌȈȉǼȑ ȈȃȈțȓȆȓȄȑ ȀȔȓȝȌ ȒȄ 

ȒȜȂȉȐȈȒȆ ȋȄ ȓȎȔȑ ȋǻȐȓȔȐȄȑ. ǡȔȓțȑ Ȏ ȕȀȈȌțȓȔȏȎȑ 

ȄǾȌȀȈ ȀȏȎȓǼȊȄȒȋȀ ȋȄȈȘȋǼȌȎȔ ȒȖȆȋȀȓȈȒȋȎȜ ȓȎȔ 

ȎȒȓȎȜ, ȖȘȐǾȑ ȌȀ ȀȔȍǻȌȄȓȀȈ Ȇ ȀȏȎȐȐțȕȆȒǽ ȓȎȔ. ǳȀ 

ȄȔȐǽȋȀȓȀ ȀȔȓǻ ȀȏȎȉǻȊȔȗȀȌ ȓȎȌ ȒȆȋȀȌȓȈȉț ȐțȊȎ 

ȓȎȔ 5-ǧǳǳ ȒȓȆȌ ȎȒȓȈȉǽ ȏȎȈțȓȆȓȀ ȓȎȔ 

ȀȌȀȏȓȔȒȒțȋȄȌȎȔ ȒȉȄȊȄȓȎȜ. ǚȓȒȈ Ȇ ȎȊȈȉǽ ȎȒȓȈȉǽ 

ȏȔȉȌțȓȆȓȀ ȒȓȀ ȏȎȌȓǾȉȈȀ 5-ǧǳǳ-/ - ȉȀȈ ȄȈȃȈȉǻ ȒȓȎ 

ȉȐȀȌǾȎ, ȒȓȆȌ ȒȏȎȌȃȔȊȈȉǽ ȒȓǽȊȆ ȉȀȈ ȒȓȎ ȋȆȐȈȀǾȎ 

ǽȓȀȌ ȒȆȋȀȌȓȈȉǻ ȖȀȋȆȊțȓȄȐȆ ȒȄ ȒȜȂȉȐȈȒȆ ȋȄ ȓȀ 
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ȏȎȌȓǾȉȈȀ 5-ǧǳǳ+/+. ǧ ȋȄǾȘȒȆ ȕȀǾȌȄȓȀȈ ȋǻȊȈȒȓȀ țȓȈ 

ȄǾȌȀȈ ȒȆȋȀȌȓȈȉțȓȄȐȆ ȒȓȎ ȃȎȉȈȃȝȃȄȑ ȏȀȐǻ ȒȓȎ 

ȕȊȎȈȝȃȄȑ ȎȒȓț ȉȀȈ ȂȈȀ ȀȔȓț Ȇ ȋȄǾȘȒȆ ǽȓȀȌ 

ȒȆȋȀȌȓȈȉțȓȄȐȆ ȒȓȎ ȏȄȐȈȕȄȐȈȉț ȓȋǽȋȀ ȓȎȔ 

ȋȆȐȈȀǾȎȔ ȎȒȓȎȜ ȏȀȐǻ ȒȓȆȌ ȃȈǻȕȔȒȆ ȀȔȓȎȜ. ǥȏǾȒȆȑ 

ȄȌȝ ȓȎ ȋǽȉȎȑ ȓȘȌ ȎȒȓȝȌ ȃȄȌ ȃȈȀȕǼȐȄȈ ȋȄȓȀȍȜ 5-

ǧǳǳ-/ - ȉȀȈ 5-ǧǳǳ+/+, ȓȎ ȏǻȖȎȑ ȓȎȔ ȕȊȎȈȝȃȎȔȑ 

ȎȒȓȎȜ ȓȆȑ ȃȈǻȕȔȒȆȑ ȓȎȔ ȋȆȐȈȀǾȎȔ ȒȓȀ ȏȐȝȓȀ 

ȏȎȌȓǾȉȈȀ ȄǾȌȀȈ ȋȄȈȘȋǼȌȎ ȒȄ ȒȜȂȉȐȈȒȆ ȋȄ ȓȀ 

ȕȔȒȈȎȊȎȂȈȉǻ. ǳȀ ȏȀȐȀȏǻȌȘ ǼȖȎȔȌ Șȑ ȀȏȎȓǼȊȄȒȋȀ 

ȓȄȊȈȉǻ ȓȀ ȎȒȓǻ ȓȘȌ ȏȎȌȓȈȉȈȝȌ 5-ǧǳǳ-/ - ȌȀ ǼȖȎȔȌ 

ȔȏȎȃȄǼȒȓȄȐȄȑ ȋȆȖȀȌȈȉǼȑ ȈȃȈțȓȆȓȄȑ, ȌȀ ȄǾȌȀȈ 

ȊȈȂțȓȄȐȀ ǻȉȀȋȏȓȀ ȉȀȈ ȏȄȐȈȒȒțȓȄȐȎ ȄȜȇȐȀȔȒȓȀ. 

ǲȓȆȌ ȎȋǻȃȀ ȓȘȌ ȏȎȌȓȈȉȈȝȌ ȏȎȔ ȏǽȐȄ ȇȄȐȀȏȄǾȀ ȋȄ 

SSRIs ȎȈ ȋȄȓȐǽȒȄȈȑ ȓȆȑ ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ ǼȃȄȈȍȀȌ 

ȖȀȋȆȊțȓȄȐȄȑ ȓȈȋǼȑ ȒȓȎ ȕȎȐȓȈȅțȋȄȌȎ ȎȒȓț ȓȎȔ 

ȋȆȐȈȀǾȎȔ ȉȀȈ ȋǻȊȈȒȓȀ ȀȌǻȊȎȂȆ ȋȄ ȓȆȌ ȃțȒȆ ȓȎȔ 

ȕȀȐȋǻȉȎȔ ȒȄ ȒȜȂȉȐȈȒȆ ȋȄ ȓȎȔȑ ȋǻȐȓȔȐȄȑ. 

ǡȌȓǾȇȄȓȀ ȎȈ ȓȈȋǼȑ ȎȒȓȈȉǽȑ ȏȔȉȌțȓȆȓȀȑ ȒȓȎ ȉȐȀȌǾȎ 

ȃȄȌ ȃȈǼȕȄȐȀȌ. ǧ ȋȄǾȘȒȆ ȓȄȊȈȉǻ ȀȔȓȝȌ ȓȘȌ ȓȈȋȝȌ 

ȎȕȄǾȊȄȓȀȈ ȒȓȎȌ ȋȄȈȘȋǼȌȎ ȒȖȆȋȀȓȈȒȋț ȓțȒȎ ȓȎȔ 

ȕȊȎȈȝȃȎȔȑ țȒȎ ȉȀȈ ȓȎȔ ȃȎȉȈȃȝȃȎȔȑ ȎȒȓȎȜ. 

ǴȏǻȐȖȎȔȌ ȉȀȈ ǻȊȊȄȑ ȋȄȊǼȓȄȑ in vivo  ȏȎȔ 

ȏȐȎȒȏȀȇȎȜȌ ȌȀ ȒȔȒȖȄȓǾȒȎȔȌ ȓȆȌ ȖȐǽȒȆ ȓȘȌ SSRIs 

ȋȄ ȓȆȌ ȀȐȖȈȓȄȉȓȎȌȈȉǽ ȓȘȌ ȎȒȓȝȌ. ǲȔȂȉȄȉȐȈȋǼȌȀ Ȏ 

Bonnet ȉȀȈ ȒȔȌ. ȇȄȐȀȏȄȜȎȌȓȀȑ ȏȎȌȓǾȉȈȀ ȋȄ 

ȕȊȎȔȎȍȄȓǾȌȆ ȃȈȀȏǾȒȓȘȒȄ ȋȄȈȘȋǼȌȆ ȎȒȓȈȉǽ 

ȏȔȉȌțȓȆȓȀ ȉȀȈ ȏǻȖȎȑ ȓȎȔ ȃȎȉȈȃȝȃȎȔȑ ȎȒȓȎȜ Șȑ 

ȀȏȎȓǼȊȄȒȋȀ ȋȄȈȘȋǼȌȎȔ ȎȒȓȈȉȎȜ ȒȖȆȋȀȓȈȒȋȎȜ [22].  

 

ǲǴǬǰǥǱǡǲǬǡǳǡ 

ǲȔȌȎȗǾȅȎȌȓȀȑ ȉȀȓȀȊǽȂȎȔȋȄ ȒȓȎ țȓȈ Ȇ ȒȄȐȎȓȎȌǾȌȆ 

ȕȀǾȌȄȓȀȈ ȌȀ ǼȖȄȈ ȏȊǼȎȌ ȒȔȂȉȄȉȐȈȋǼȌȎ ȉȀȈ 

ȒȆȋȀȌȓȈȉț ȐțȊȎ ȒȓȎȌ ȋȄȓȀȁȎȊȈȒȋț ȓȘȌ ȎȒȓȝȌ. 

ǡȏț ȓȆȌ ǻȊȊȆ Ȇ ȄȔȐȄǾȀ ȖȐǽȒȆ ȓȘȌ SSRIs, ȋȄ ȓȎȌ 

ȈȃȈȀǾȓȄȐȎ ȋȆȖȀȌȈȒȋț ȃȐǻȒȆȑ ȓȎȔȑ, ȄǾȌȀȈ ȄȏțȋȄȌȎ 

ȌȀ ȄȏȆȐȄǻȅȎȔȌ ȓȀ ȎȒȓǻ ȉȀȈ ȔȏǻȐȖȎȔȌ ȏȎȊȊǻ 

ȒȓȎȈȖȄǾȀ ȏȎȔ ȃȄǾȖȌȎȔȌ țȓȈ ȏȐȎȉȀȊȎȜȌ 

ȎȒȓȄȎȏțȐȘȒȆ. ǴȏǻȐȖȎȔȌ ȀȐȉȄȓǼȑ ȋȄȊǼȓȄȑ ȏȎȔ 

ȔȏȎȒȓȆȐǾȅȎȔȌ țȓȈ ȓȀ SSRIs ȏȐǼȏȄȈ ȌȀ 

ȒȔȋȏȄȐȈȊȆȕȇȎȜȌ ȏȊǼȎȌ ȒȓȀ ȕǻȐȋȀȉȀ ȏȎȔ 

ȏȐȎȉȀȊȎȜȌ ȎȒȓȄȎȏțȐȘȒȆ ȉȀȈ ȄǾȌȀȈ ȄȏȈȉǾȌȃȔȌȀ ȂȈȀ 

ȎȒȓȄȎȏȎȐȘȓȈȉǻ ȉȀȓǻȂȋȀȓȀ [23-26]. ǣȈȀ ȀȔȓțȌ ȓȎȌ 

ȊțȂȎ ȄǾȌȀȈ ȀȌȀȂȉȀǾȎ ȌȀ ȏȄȐȈȎȐǾȅȄȓȀȈ Ȇ ȖȐǽȒȆ 

ȀȔȓȝȌ ȓȘȌ ȕȀȐȋǻȉȘȌ ȋțȌȎ ȒȄ ȀȔȓȎȜȑ, ȏȎȔ 

ȏȐȀȂȋȀȓȈȉǻ ȓȀ ȖȐȄȈǻȅȎȌȓȀȈ ȉȀȈ ȋțȌȎ ȂȈȀ ȓȎ 

ȀȌȀȂȉȀǾȎ ȖȐȎȌȈȉț ȃȈǻȒȓȆȋȀ, ȏȎȔ ȀȏȀȈȓȄǾȓȀȈ ȂȈȀ 

ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȓȆȑ ȇȄȐȀȏȄǾȀȑ ȓȎȔȑ. 
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Selective serotonin reuptake inhibitors and Osteoporosis  
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ABSTRACT  

Selective serotonin reuptake inhibitors (SSRIs) are widely used and considered first-line therapy for the 

treatment of depressive symptoms. SSRIs are generally preferred, because they are considered safer and 

better tolerated. However, SSRIs may have many side effects; among them it seems to be osteoporosis. Recent 

researches revealed a potentially important role for the serotonergic system in bone physiology. SSRIs block 

the serotonin transporter, while osteoblasts and osteocytes express functional serotonin transporters. 

Therefore, increased serotonergic activity may directly affect the bone, causing excess bone loss. If confirmed 

patients using SSRIs might be targeted for osteoporosis screening and treatment whenever it needs. 
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             REVIEW 

Biomedical and sociobehavioral fac tors associated with anorexia nervosa in 

adolescents 

Ioannis Delimaris  

Department of Dietetics and Nutrition, School of Health Sciences and Education, Harokopio University, 

Athens 

ABSTRACT  

Background: Anorexia nervosa (AN) is a serious eating disorder wit h potentially fatal results. So far, 

however, the research data with regard to the factors for (AN) in youth are rather controversial, and there is 

no general agreement about their possible role in disease.  

Objective:  To determine the main biomedical and sociobehavioral factors associated with (AN) by providing 

an up-to-date synthesis of recent evidence. Research design. Ǣrief review. Subjects. Adolescents.  

Material and method:  The material of the present study was exclusively Internet -based. As method we used 

the systematic search of the electronic literature via the PubMed and Google Scholar databases (in order to 

select relevant studies) using the search terms: òanorexia nervosaó, OR òanorexiaó; AND b) òrisk factorsó; 

AND c) òadolescentsó. Further articles were identified by citations in retrieved papers.  

Results and discussion: Gender seems to be the main sociobehavioral risk factor associated with (AN). (AN) 

could affect individuals of all races and socioeconomic levels. Biomedical risk factors related to (AN) are 

shown to include psychiatric disorders, overtraining, early menarche or puberty, and insulin -dependent 

diabetes.  

Conclusions: Better understanding of the biomedical and sociobehavioral factors for (AN) in adolescents 

could help in effective screening, prevention and early intervention strategies. Moreover, further etiologic 

research on (AN) focused on the interaction between biological and environmental influences and the 

underlying neurological mechanisms of (AN) is needed.  

Keywords : Anorexi a nervosa, risk factors, adolescents. 
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INTRODUCTION   

According to the ICD -10 Classification of 

Mental and Behavioural Disorders anorexia 

nervosa (AN) is òéa disorder characterized 

by deliberate weight loss, induced and 

sustained by the patient (é) associated with a 

specific psychopathology whereby a dread of 

fatness and flabbiness of body contour persists 

as an intrusive overvalued idea, and the 

patients impose a low weight threshold on 

themselves. There is usually undernutrition of 

varying severity with secondary endocrine 

and metabolic changes and disturbances of 
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bodily function ..õõ (Figure 1) [1]. The estimated 

average prevalence of (AN) is 0.3ð1% in 

women and 0.1% in men in developed 

countries [2]. AN mainly bears upon 

adolescent females (girls between 15 and 19 

years are about 40% of all cases), while almost 

75% of individuals with (AN) are females [ 3]. 

The crude mortality rate for (AN) (CMR: the 

number of deaths over a specified period) has 

been estimated to 5.1 % per decade or 0.51 % 

per year [4]. Some researchers classify patients 

with (AN) into restricting (AN -R) and binge-

eating/purging (AN -BP) subtypes. In any 

case, this approach has had limited utility in 

informing treatment development and given 

that most of the patients with (AN -R) 

eventually develop binge/purge behaviors, it 

could be considered that (AN -R) and (AN-BP) 

represent alternate phases in the course of 

illness rather than distinct subtypes [5]. 

However, despite the fact that (AN) is a very 

dangerous disorder, the research data 

regarding the potential factors that are 

associated with (AN) in adolescents are rather 

controversial, and there is no general 

agreement about their potential role in 

disease. These factors are of great significance 

because without understanding their 

relationship to disease, effective screening, 

prevention and early intervention strategies 

would not be effective .  

Factors that are associated with a pathological 

state can be generally classified into two major 

groups: biomedical and sociobehavioral. ǳhe 

term òsociobehavioraló factors (òsocial and 

behavioraló) should be understood as a 

shorthand term for the set of  determinants 

involving human subjects not otherwise 

subsumed under the biomedical approach. It 

includes factors studied by the behavioral and 

social sciences; that is, anthropological, 

demographical, non-clinical -psychological, 

sociological, educational, economical etc. 

factors. Besides the fact that extensive research 

has been carried out on (AN), no single review 

study exists which adequately covers the 

factors for (AN) with regard to adolescents. 

The aim of the present study is to determine 

the biomedical and sociobehavioral factors 

associated with (AN) in adolescents and to 

add to existing knowledge by providing an 

up-to-date synthesis of recent evidence. 

  

Figure 1. Some common characteristics of individuals with anorexia nervosa (according to ICD -10 

Classification). 
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MATERIAL AND METHODS   

The material of the present study was 

exclusively Internet -based. As method we 

used the systematic search of the electronic 

literature via the official Web pages of 

PubMed and Google Scholar databases 

(Figure 2). The literature search was 

conducted from 10 January 2014 to 20 

February 2014, including the terms: a) 

òanorexia nervosaó, OR òanorexiaó; AND b) 

òrisk factorsó; AND c) òadolescentsó. Only 

articles in English were included. Articles that 

did not address the issues of interest for the 

brief review (not focused on biomedical and 

sociobehavioral risk factors or adolescents) 

were excluded. Data from the selected papers 

were synthesised thematically. In particular, 

search articles were analysed in terms of their 

content and their theoretical frameworks.  

 

  

Figure 2. Flow of literature through searching and screening process 

 

RESULTS AND DISCUSSI ON  

The major biomedical and sociobehavioral 

risk factors associated with (AN) in 

adolescents (according to the literature 

synthesis) are shown in Figure 3.  

  

Gender    

The condition largely affects young adolescent 

females, with adolescents between 15 and 19 

years old making up 40% of all cases. The 

average prevalence of (AN) has been  
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Figure 3. Factors associated with anorexia nervosa in adolescents 

 

investigated mainly in samples of young 

females in Europe and North America, where 

the average point prevalence has been 0.3% 

[7]. Females are much more likely than males 

to develop (AN) (approximately 75% of 

people with a norexia are females) [8]. The 

lifetime prevalence among adult women has 

been reported as 0.5%ð0.6% in 2 large 

population -based surveys in the United States 

[9] and Canada [10]; the latter study found a 

prevalence of (ǡǭ) among adult men of 0.1% 

[11]. Howev er, another large population study 

in United States showed a higher proportion 

of men with (ǡǭ) in comparison with 

previous studies (lifetime prevalence 

estimates of (ǡǭ) were 0.9% among women, 

and 0.3% among men) [11]. It has to be noted 

that estimates from population -based studies 

for male (ǡǭ) are rather unstable because they 

involve small numbers of men [11]. Possible 

mechanisms underlying greater persistence of  

 

morbidity in females could include sexual 

dimorphisms in brain neurotransmission, 

gender differences in attitudes regarding ideal 

body weight, and anxiety -related personality 

phenotypes associated with (ǡǭ) [12]. 

Moreover, it has been noted that thinness is a 

culturally, socially, and economically enforced 

requirement for female beauty. This 

imperative could make women vulnerable to 

cycles of dieting, weight loss and subsequent 

weight gain, which may lead to anorexia [13].  

Race and socio-economic status 

The view that eating disorders òaffect mainly 

white womenó [7,8] could be historically 

biased because the majority of research studies 

of subjects with  (AN) have focused on 

Caucasian middle-class females. Nonetheless, 

(AN) could affect individuals of all races and 

socioeconomic levels. In an interesting study, 
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eighteen females of varying socio-economic 

status and race were interviewed and it was 

found that eating disorders [includ ing (ǡǭ)] 

were frequently a response to environmental 

stress (i.e. abuse, poverty) in all ethnic groups 

[13,14]. Moreover, based on data obtained 

from the Minnesota Adolescent Health Survey 

among those young women who met 

psychiatric criteria for an eating  disorder (in 

public schools), socio-economic status did not 

appear to be a significant factor [15]. 

Psychiatric disorders  

Although psychiatric disorders usually cannot 

be considered as risk factors for the 

development of (AN) [since -in many cases- 

the diagnosis of a psychiatric disorder follows 

the diagnosis of (AN)] it has been shown that 

specific mental,behavioral and 

neurodevelopmental disorders (not all of 

them) commonly co-occur with (AN). A 

synopsis of the main psychiatric  disorders 

that commonly co-occur with (AN) in 

adolescents is shown in Figure 4. 

Avoidant personality disorder  

Research shows that avoidant personality 

disorder is relatively common in (AN) [17]. 

With regard to the personality subtypes, 

identity disturbances, and affective features of 

adolescents with anorexic disorders it has 

been shown that three personality subtypes 

are common: high-functioning/perfectionist, 

emotionally dysregulated, and 

overcontrolled, constricted [18]. Although its 

rates in the general population range between 

0.5-1%, avoidant personality disorder is 

present in approximately 16-17% of people 

with (AN) [19]. Furthermore, a study which 

investigated the personality dimensions in 

adolescent patients with (AN) and contrasted 

them with the results of control females 

showed that  adolescent  patients scored 

higher in persistence, harm avoidance and 

cooperativeness, and lower in novelty seeking 

and self-transcendence than control women. 

The deviations in temperamental profile of 

anorexic adolescents were similar to those 

reported in adult patients [20]. Furthermore, it 

has been shown that borderline personality 

disorder could be a risk factor for (AN) [21]. It 

is characterized by impulsivity, self -harm 

behavior (e.g., suicidal gestures, self-

mutilating behavior), affecti ve instability, 

chronic feelings of emptiness, and 

inappropriate anger [21]. In contrast to rates in 

the general population of 6%, borderline 

personality disorder is present in 

approximately 25 % of individuals with (AN) 

[21]. 

Obsessive-compulsive disorder 

Obsessive-compulsive disorder (OCD) is a 

psychiatric disorder in which patients present 

persistent, intrusive, senseless thoughts and 

impulses (obsessions) and repetitive, 

intentional behaviors (compulsions) [22]. At 

the clinical level it includes a range of 

characteristics with two major components: a) 

the intrusion of thoughts, ideas, or 

compulsions; and b) the resulting triggering of 

abnormal behaviors or rituals [23]. Several 

lines of evidence, including 

psychoneurobiological, pharmacological and 

epidemiological data, support the relationship 

between (AN) and (OCD) [24]. Results show a 

common genetic background in (AN) and 

(OCD); however, it is not clear whether (OCD) 

could cause (AN) directly or increase the 

susceptibility/vulnerability of a person to 

(AN) [24]. The prevalence of OCD has been 

estimated to be much higher in women with 

(AN) than in nonclinical groups in the 

community. About two -thirds of the 

individuals with eating disorders had one or 

more lifetime anxiety disorders; commonly  
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Figure 4. Classification [according to International Classification of Diseases, 10th Revision, Clinical 

Modification (ICD -10-CM, 2014)] of psychiatric disorders that might co -occur with anorexia nervosa in 

adolescents [16]. 

 

(OCD) [25]. Moreover, a hypothesis that (AN) 

is a phenomenological variant of (OCD) has 

been proposed. This approach considers (AN) 

as part of the (OCD) based on the fact that the 

risk for (OCD) is higher in families of patients 

with (AN) [26].  

Obsessive-compulsive personality disorder  

Obsessive-compulsive personality disorder 

(OCPD) is a personality disorder 

characterized by a pervasive preoccupation 

with orderliness, perfectionism, and 

interpersonal control, beginning by early 

adulthood at latest. (OCPD) is different and 

distinct from (OCD ), which is a type of anxiety 

disorder [27]. The most significant difference 

between (OCD) and (OCPD) is the presence of 

true obsessions and compulsions in (OCD). 

Obsessions and compulsions are not present 

in (OCPD) [27]. In contrast to reported rates in 

the general population of 8%, (OCPD) is 

estimated to be present in approximately 22% 

of individuals with (AN) [21].  

Post-traumatic stress disorder  

Research data indicate that past traumatic 

events tend to occur prior to the onset of (AN) 
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[28]. In a clinical study for estimating the 

frequency of traumatic events and comorbid 

post-traumatic stress disorder (PTSD) in 

women with (AN) it was found that 63.3% of 

the anorexic patients had experienced at least 

one trauma in their life, while 10% of the 

anorexic patients fulfilled the diagnostic 

criteria for (PTSD) [29]. However, in another 

study the prevalence of (PTSD) in clinical 

samples of individuals with (AN) had been 

estimated at 47% [30]. The significant 

difference between the results of these studies 

could be due to methodological issues; in any 

case the prevalence of (PTSD) in individuals 

with (AN) seems to be higher than in the 

general population (reported rates in the 

general population of 7.8%) [31].  

Phobias 

Phobias (a subgroup of anxiety disorders, i.e. 

psychological and biological symptoms of 

anxiety are the core symptoms) have been 

considered as factors associated with (AN). A 

phobia is an irrational fear of specific 

objection, situations, activities or locations. 

Social phobia means that persons fear 

situations in which other persons might 

observe them [32]. Specific phobia, is an 

anxiety disorder characterized by increased 

and persistent excessive or irrational fear in 

the presence or anticipation of an object or 

phobic situation causing, almost invar iably, an 

immediate anxiety response [33]. Social 

phobia, and specific phobia are common 

anxiety disorders in individuals with (AN). 

They usually have their onset in childhood -

before the onset of (AN) - supporting the 

possibility they are a vulnerability factor for 

developing (AN) [25]. Shame has been 

identified as the key emotional symptom in 

social phobia, and it has to be regarded as 

important influencing factor in (ǡǭ) [34]. 

Depression 

Depression affects 11.2 % of 13 to 18 year olds 

in the United States at some point during their 

live [35], while the gender ratio for depression 

is approximately a 2:1 female-to-male ratio in 

adolescents [36]. It has been shown that (AN) 

and depression may co-exist, but the available 

published data (especially for adolescents) are 

limited [37]. In a clinical study of 84 patients 

with (AN), 56% were diagnosed with major 

depression [38]. Moreover, co-morbid 

depression was found in a clinical sample of  

83 female patients with (AN) where 43% met 

criteria for major depression [39]. With regard 

to adolescents in an interesting case-control 

study 51 teenage cases with (AN) were 

compared with 51 age-, sex-, and school-

matched cases with respect to premorbid 

developmental, physical, and psychiatric 

problems and comorbidity at the time of 

examination. Depressive symptoms were 

almost universal in the AN group, but it did 

not appear that such symptoms had preceded 

the (AN) [40].  

Substance use 

It is estimated that 9 % of adolescent girls and 

up to 20 % of adolescent boys meet adult 

diagnostic criteria for an alcohol use disorder. 

Furthermore, the proportion of daily smokers 

among American high school seniors remains 

disturbingly high at about 20 % [41]. It has 

been hypothesized that the risk of incident 

cases of substance use in individuals with 

(AN) might be greater if one takes into account 

that the prevalence of drug and alcohol abuse 

is approximately 50% in individuals with an 

eating disorder, compare with a prevalence of 

approximately 9% in the general population 

[42]. However, there is a lack of clinical studies 

regarding the commorbidity of substance use 

in (AN) focusing on adolescents. In a study 
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whic h was performed so as to investigate the 

incidence of substance use in a clinical sample 

of adolescent girls diagnosed with either (AN) 

or bulimia nervosa it was found that the 

incidence of substance use for the group of 

anorexic girls was lower compared w ith the 

group of  bulimic girls (18% vs 67%, 

respectively) [43]. 

Overtraining   

Overtraining (excessive exercise) is a well-

known phenomenon in (AN) [44]. The 

prevalence of hyperactivity in (AN) lies 

between 31 and 80%, depending on the study 

and its criteria for hyperactivity [45]. Since 

excessive exercise has been associated with 

greater obsessionality, it has been 

hypothesised that (AN) patients with 

excessive physical activity (hyperactive 

behavioural profile) constitute a subtype of 

the disorder with s trong links to OCD [46]. 

Adolescentsõ compulsivity towards exercise is 

positively associated with different emotion 

regulation strategies [47]. The prevalence of 

(AN) is higher in female athletes than in male 

athletes, and more common among those 

competing in leanness-dependent and weight - 

dependent sports than in other sports [48]. 

With regard to the female athletes the term 

"female athlete triad" describes a serious 

clinical picture that affects adolescent female 

athletes and refers to the interrelationships 

among energy availability, menstrual 

function, and bone mineral density, which 

may have three main clinical manifestations: 

a) eating disorders, including (AN), b) 

functional hypothalamic amenorrhea, and c) 

osteoporosis [49]. Of the few studies that 

include male athletes, some indicate an 

elevated  risk for (AN)  in male athletes 

competing in wrestling and rowing, and 

others show a lower risk for (AN) in male 

figure skaters and swimmers [48]. 

Early menarche and puberty  

Young women who had been early maturers 

have higher rates of lifetime history for 

psychosocial symptoms in comparison with 

women who were on -time maturers [50].  

Although the etiology of phenomenon is not 

fully understood, there is evidence to suggest 

that the psychological response to normal 

pubertal increases in fatness and weight in the 

form of negative body image could have a role 

in promoting (AN) [51]. Moreover, males 

experiencing early puberty have a greater 

incidence of (AN) [52].  

Insulin -dependent diabetes mellitus  

Increased prevalence of (AN) has been 

described in female adolescents with Insulin -

Dependent Diabetes Mellitus (IDDM) as being 

almost twice as high as that found in their 

nondiabetic peers [53]. This condition is of 

particular concern because its association with 

impair ed metabolic control and an earlier than 

expected onset of diabetes related 

complications [54]. Weight gain caused by 

insulin therapy, dietary restraint, and food 

preoccupation may predispose diabetic girls 

to develop a clinical or subclinical eating 

disorder [53]. Disordered eating habits 

(associated with impaired glycemic control) 

and weight management behavior are 

common; however, insulin misuse for the 

purpose of shape and weight control is not 

restricted to subjects with (AN) [55].  

The present brief review study assessed and 

synthesized the research evidence so as to 

determine the potential factors that might be 

associated with (AN) in adolescents. 

However, it is important to note the 

methodological limitations of the studies 

involved in this review. Th ere might be papers 

which have not been identified because they 

were not available electronically. Moreover, 
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there is a possibility that unpublished reports, 

doctoral theses, and studies that are not 

written in English may provide relevant 

research evidence, but they were not included.  

The data from this study reveals several 

recommendations worthy of future study. 

First, large scale observational and 

intervention studies should be undertaken to 

clarify the probability of (AN) occurring given 

exposure to a particular factor in adolescents. 

Such studies will be the only way in which 

questions about the risk factors and 

commorbidities of (AN) will be answered. The 

identification of risk factors and comorbidities 

of (AN) could be an important part of : a) the 

clinical management of (AN) in adolescent 

patients, b) prevention (health education) 

programs that are implemented with 

adolescents and their parents before 

adolescents begin to experience the normative 

stressors that typically trigger the onset of 

(AN). A dditionally, further etiologic research 

on (AN) focused on the interaction between 

biological and environmental influences and 

the underlying neurochemical mechanisms of 

the disease is warranted. 

 

CONCLUSIONS  

The findings of the present study indicate that  

biomedical and sociobehavioral factors 

associated with (AN) in adolescents include 

gender, specific (not all) psychiatric disorders, 

overtraining, early menarche or puberty, and 

diabetes, whereas (AN) could affect 

individuals of all races and socioeconomic 

levels. The identification of factors that 

increase the probability of (AN) occurring 

could help in designing preventive 

interventions that would reduce the risk and 

burden of (AN).  
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ǡǭǡǲǪǯǰǧǲǧ 

IȀȓȐȎȁȈȎȊȎȂȈȉȎǾ ȉȀȈ ȉȎȈȌȘȌȈȉȎȒȔȋȏȄȐȈȕȎȐȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȏȎȔ ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆ 

ȌȄȔȐȈȉǽ ȀȌȎȐȄȍǾȀ ȒȄ ȄȕǽȁȎȔȑ  

ǩȘǻȌȌȆȑ  ǤȄȊȆȋǻȐȆȑ 

TȋǽȋȀ ǤȈȀȈȓȎȊȎȂǾȀȑ ȉȀȈ ǤȈȀȓȐȎȕǽȑ, ǲȖȎȊǽ ǥȏȈȒȓȆȋȝȌ ǴȂȄǾȀȑ ȉȀȈ ǡȂȘȂǽȑ, ǶȀȐȎȉțȏȄȈȎ ǰȀȌȄȏȈȒȓǽȋȈȎ, 

ǡȇǽȌȀ 

ǰǥǱǩǫǧǷǧ 

ǥȈȒȀȂȘȂǽ. ǧ ȌȄȔȐȈȉǽ ȀȌȎȐȄȍǾȀ (Nǡ) ȄǾȌȀȈ ȋȈȀ ȒȎȁȀȐǽ ȃȈȀȓȐȎȕȈȉǽ ȃȈȀȓȀȐȀȖǽ ȋȄ ȃȔȌȆȓȈȉȝȑ ȇȀȌȀȓȆȕțȐȀ 

ȀȏȎȓȄȊǼȒȋȀȓȀ. ǰȐȎȑ ȓȎ ȏȀȐțȌ, ȘȒȓțȒȎ, ȓȀ ȄȐȄȔȌȆȓȈȉǻ ȃȄȃȎȋǼȌȀ ȒȖȄȓȈȉǻ ȋȄ ȓȎȔȑ ȏȀȐǻȂȎȌȓȄȑ ȉȈȌȃȜȌȎȔ ȂȈȀ 

ȓȆ (Nǡ) ȒȓȎȔȑ ȄȕǽȁȎȔȑ ȄǾȌȀȈ ȋǻȊȊȎȌ ȀȋȕȈȊȄȂțȋȄȌȀ ȉȀȈ ȃȄȌ ȔȏǻȐȖȄȈ ȂȄȌȈȉǽ ȒȔȋȕȘȌǾȀ ȒȖȄȓȈȉǻ ȋȄ ȓȎȌ ȏȈȇȀȌț 

ȓȎȔȑ ȐțȊȎ.  

ǲȉȎȏțȑ. ǯ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȘȌ ȈȀȓȐȎȁȈȎȊȎȂȈȉȝȌ ȉȀȈ ȉȎȈȌȘȌȈȉȎȒȔȋȏȄȐȈȕȎȐȈȉȝȌ ȏȀȐȀȂțȌȓȘȌ ȏȎȔ 

ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆ ȌȄȔȐȈȉǽ ȀȌȎȐȄȍǾȀ ȒȄ ȄȕǽȁȎȔȑ ȋǼȒȘ ȓȆȑ ȒȜȌȇȄȒȆȑ ȏȐțȒȕȀȓȘȌ ȄȐȄȔȌȆȓȈȉȝȌ ȃȄȃȎȋǼȌȘȌ. 

ǲȖȄȃȈȀȒȋțȑ ǼȐȄȔȌȀȑ. ǢȐȀȖȄǾȀ ȀȌȀȒȉțȏȆȒȆ.  

ǴȊȈȉț ȉȀȈ ȋǼȇȎȃȎȑ. ǳȎ ȔȊȈȉț ȓȆȑ ȏȀȐȎȜȒȀȑ ȋȄȊǼȓȆȑ ȀȌȓȊǽȇȆȉȄ ȀȏȎȉȊȄȈȒȓȈȉǻ Ȁȏț ȓȎ ȃȈȀȃǾȉȓȔȎ. Ǹȑ ȋǼȇȎȃȎȑ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ Ȇ ȒȔȒȓȆȋȀȓȈȉǽ ȀȌȀȅǽȓȆȒȆ ȓȆȑ ȆȊȄȉȓȐȎȌȈȉǽȑ ȁȈȁȊȈȎȂȐȀȕǾȀȑ ȒȓȈȑ ȁǻȒȄȈȑ ȃȄȃȎȋǼȌȘȌ 

PubMed ȉȀȈ Google Scholar ȖȐȆȒȈȋȎȏȎȈȝȌȓȀȑ ȓȎȔȑ țȐȎȔȑ ȀȌȀȅǽȓȆȒȆȑ : Ȁ) " ȌȄȔȐȈȉǽ ȀȌȎȐȄȍǾȀ", ǽ " ȀȌȎȐȄȍǾȀ 

", ȁ) "ȏȀȐǻȂȎȌȓȄȑ ȉȈȌȃȜȌȎȔ" ȉȀȈ Ȃ) "ǼȕȆȁȎȈ". ǥȏȈȏȊǼȎȌ ǻȐȇȐȀ ȄȌȓȎȏǾȒȓȆȉȀȌ Ȁȏț ȓȈȑ ȁȈȁȊȈȎȂȐȀȕȈȉǼȑ 

ȀȌȀȕȎȐǼȑ ȓȘȌ ȀȐȖȈȉȝȑ ȄȏȈȊȄȖȇǼȌȓȘȌ ȄȐȂȀȒȈȝȌ.  

ǡȏȎȓȄȊǼȒȋȀȓȀ ȉȀȈ ȒȔȅǽȓȆȒȆ. To ȕȜȊȎ ȄȋȕȀȌǾȅȄȓȀȈ Șȑ Ȏ ȒȆȋȀȌȓȈȉțȓȄȐȎȑ ȉȎȈȌȘȌȈȉȎȒȔȋȏȄȐȈȕȎȐȈȉțȑ 

ȏȀȐǻȂȎȌȓȀȑ ȏȎȔ ȒȖȄȓǾȅȄȓȀȈ ȋȄ ȓȆ (Nǡ), Ȇ ȎȏȎǾȀ ȋȏȎȐȄǾ ȌȀ ȄȏȆȐȄǻȒȄȈ ǻȓȎȋȀ Ȁȏț ȉǻȇȄ ȕȔȊǽ ȉȀȈ ȉȎȈȌȘȌȈȉȎ-

ȎȈȉȎȌȎȋȈȉǽ ȉȀȓǻȒȓȀȒȆ. ǯȈ ȈȀȓȐȎȁȈȎȊȎȂȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȕȀǾȌȄȓȀȈ ȌȀ ȏȄȐȈȊȀȋȁǻȌȎȔȌ ȎȐȈȒȋǼȌȄȑ (țȖȈ țȊȄȑ) 

ȗȔȖȈȀȓȐȈȉǼȑ ȃȈȀȓȀȐȀȖǼȑ, ȓȆȌ ȔȏȄȐȁȎȊȈȉǽ ǻȒȉȆȒȆ, ȓȆȌ ȏȐȝȈȋȆ ȄȋȋȆȌȀȐȖǽ/ȄȕȆȁȄǾȀ ȉȀȈ ȓȎȌ ȈȌȒȎȔȊȈȌȎ-

ȄȍȀȐȓȝȋȄȌȎ ȃȈȀȁǽȓȆ.  

ǲȔȋȏȄȐǻȒȋȀȓȀ. ǧ ȉȀȊȜȓȄȐȆ ȉȀȓȀȌțȆȒȆ ȓȘȌ ȈȀȓȐȎȁȈȎȊȎȂȈȉȝȌ ȉȀȈ ȉȎȈȌȘȌȈȉȎȒȔȋȏȄȐȈȕȎȐȈȉȝȌ ȏȀȐȀȂțȌȓȘȌ 

ȏȎȔ ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆȌ (Nǡ) ȒȄ ȄȕǽȁȎȔȑ ȋȀȇȆȓǼȑ ȇȀ ȋȏȎȐȎȜȒȄ ȌȀ ȁȎȆȇǽȒȄȈ ȒȓȎȌ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȄȐȎ ǼȊȄȂȖȎ, 

ȒȓȆȌ ȏȐțȊȆȗȆ ȉȀȈ ȒȓȈȑ ȏȈȎ ǼȂȉȀȈȐȄȑ ȒȓȐȀȓȆȂȈȉǼȑ ȏȀȐǼȋȁȀȒȆȑ. ǬȄȊȊȎȌȓȈȉǻ, ȏȄȐȀȈȓǼȐȘ ȀȈȓȈȎȊȎȂȈȉǽ ǼȐȄȔȌȀ 

ȂȈȀ ȓȆ (Nǡ) ȄȒȓȈȀȒȋǼȌȆ ȒȓȆȌ ȀȊȊȆȊȄȏǾȃȐȀȒȆ ȋȄȓȀȍȜ ȓȘȌ ȁȈȎȊȎȂȈȉȝȌ-ȏȄȐȈȁȀȊȊȎȌȓȈȉȝȌ ȄȏȈȃȐǻȒȄȘȌ ȉȀȈ ȓȘȌ 

ȔȏȎȉȄǾȋȄȌȘȌ ȌȄȔȐȎȁȈȎȊȎȂȈȉȝȌ ȋȆȖȀȌȈȒȋȝȌ ȏȎȔ ȄȋȏȊǼȉȎȌȓȀȈ ȒȓȆ (Nǡ) ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ. 

ǫǼȍȄȈȑ ȄȔȐȄȓȆȐǾȎȔ: ȌȄȔȐȈȉǽ ȀȌȎȐȄȍǾȀ, ȏȀȐǻȂȎȌȓȄȑ ȉȈȌȃȜȌȎȔ, ǼȕȆȁȎȈ. 

ǰȀȐȀȏȎȋȏǽ  

ǩ. ǤȄȊȆȋǻȐȆȑ. IȀȓȐȎȁȈȎȊȎȂȈȉȎǾ ȉȀȈ ȉȎȈȌȘȌȈȉȎȒȔȋȏȄȐȈȕȎȐȈȉȎǾ ȏȀȐǻȂȎȌȓȄȑ ȏȎȔ ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȆ ȌȄȔȐȈȉǽ 

ȀȌȎȐȄȍǾȀ ȒȄ ȄȕǽȁȎȔȑ. ǥȏȈȒȓȆȋȎȌȈȉǻ ǶȐȎȌȈȉǻ 2014;19(2): 118-131. 
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ǧ ȇȄȐȀȏȄȔȓȈȉǽ ȄȏȀȕǽ ȋȄ ȓȀ ȅȝȀ ȒȄ ȀȒȇȄȌȄǾȑ ȏȎȔ ȀȌȓȈȋȄȓȘȏǾȅȎȔȌ ȗȔȖȈȀȓȐȈȉǻ 

ȏȐȎȁȊǽȋȀȓȀ: ȒȔȒȓȆȋȀȓȈȉǽ ȀȌȀȒȉțȏȆȒȆ 

ǥȔǻȂȂȄȊȎȑ ǵȐȀȃǼȊȎȑ 

ǭȎȒȆȊȄȔȓǽȑ ,ǳǥ, ǷȔȖȈȀȓȐȈȉț ǭȎȒȎȉȎȋȄǾȎ ǡȓȓȈȉǽȑ çǤȀȕȌǾè 

 

ǰǥǱǩǫǧǷǧ 

ǲȓȈȑ ȇȄȐȀȏȄȔȓȈȉǼȑ ȓȄȖȌȈȉǼȑ ȂȈȀ ȓȈȑ ȗȔȖȈȉǼȑ ȏȀȇǽȒȄȈȑ ȋȈȀ  ȄȏȈȉȎȔȐȈȉǽ ȇȄȐȀȏȄȔȓȈȉǽ ȋǼȇȎȃȎȑ òanimal assisted 

therapy ò ǽ òpet therapyó ǽ ȉȎȈȌțȑ  ȇȄȐȀȏȄǾȀ ȋǼȒȘ ȓȘȌ ȅȝȘȌ ȉȄȐȃǾȅȄȈ ǼȃȀȕȎȑ ȓȀ ȓȄȊȄȔȓȀǾȀ ȖȐțȌȈȀ. ǳȀ ȒȉȔȊȈǻ, 

ȂǻȓȄȑ, ǻȊȎȂȀ ǽ ȀȉțȋȀ ȉȀȈ ȅȝȀ ȕǻȐȋȀȑ ǽ ȏȀȐȀȂȘȂǽȑ ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ Șȑ ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ. 

ǲȉȎȏțȑ ȓȆȑ ȏȀȐȎȜȒȀȑ ȒȔȒȓȆȋȀȓȈȉǽȑ ȀȌȀȒȉțȏȆȒȆȑ ȄǾȌȀȈ Ȇ ȉȀȓȀȂȐȀȕǽ ȉȀȈ Ȇ  ȀȌǻȃȄȈȍȆ ȓȆȑ   ȄȏȀȕǽȑ ȋȄ ȓȀ 

ȅȝȀ Șȑ ȒȔȋȏȊȆȐȘȋȀȓȈȉț ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ  ȒȄ ȗȔȖȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ ȉȀȈ ȓȀ ȎȕǼȊȆ ȏȎȔ ȋȏȎȐȄǾ ȌȀ 

ȀȏȎȉȎȋǾȒȎȔȌ ȎȈ ȀȒȇȄȌȄǾȑ  Ȁȏț ȀȔȓǽ ȓȆȌ ȄȏȀȕǽ. ǴȊȈȉț ð ǬǼȇȎȃȎȑ: ǧ ȋǼȇȎȃȎȑ ȓȆȑ ȒȔȒȓȆȋȀȓȈȉǽȑ ȀȌȀȒȉțȏȆȒȆȑ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȒȓȆ ȏȀȐȎȜȒȀ ȋȄȊǼȓȆ. ǲȔȋȏȄȐǻȒȋȀȓȀ: ǳȀ ȎȕǼȊȆ Ȁȏț ȀȔȓǽ  ȓȆ ȒȔȋȏȊȆȐȘȋȀȓȈȉǽ 

ȇȄȐȀȏȄȔȓȈȉǽ  ȏȐȎȒǼȂȂȈȒȆ   ȄǾȌȀȈ ȏȎȈȉǾȊȀ ȉȀȈ ȉȀȊȜȏȓȎȔȌ ȓȎȌ  ȒȘȋȀȓȈȉț, ȉȎȈȌȘȌȈȉț ȉȀȈ ȗȔȖȎȊȎȂȈȉț ȓȎȋǼȀ 

ȓȘȌ ȀȒȇȄȌȝȌ. ǬȄȈȝȌȄȈ ȓȀ ȄȏǾȏȄȃȀ ȕțȁȎȔ ȊȜȏȆȑ ȉȀȈ ȗȔȖȎȊȎȂȈȉǽȑ ȃȔȒȕȎȐǾȀȑ ȉȀȈ ȌȀ ȏȐȎǻȂȄȈ ȓȆȌ ȗȔȖȎȊȎȂȈȉǽ 

ȄȔȄȍǾȀ, ȁȄȊȓȈȝȌȄȈ ȓȆȌ ȀȔȓȎȄȉȓǾȋȆȒȆ ȉȀȈ ȁȎǽȇȀ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȃȈȀȕțȐȘȌ ȒȓȐȄȒȎȂțȌȘȌ ȉȀȓȀȒȓǻȒȄȘȌ . 

ǫǼȍȄȈȑ ȄȔȐȄȓȆȐǾȎȔ: òanimal assisted therapyó ,òPsychiatric disordersó,  òpsychiatric patientsõõ . 

ǰȀȐȀȏȎȋȏǽ  

ǥ. ǵȐȀȃǼȊȎȑ. ǧ ȇȄȐȀȏȄȔȓȈȉǽ ȄȏȀȕǽ ȋȄ ȓȀ ȅȝȀ ȒȄ ȀȒȇȄȌȄǾȑ ȏȎȔ ȀȌȓȈȋȄȓȘȏǾȅȎȔȌ ȗȔȖȈȀȓȐȈȉǻ ȏȐȎȁȊǽȋȀȓȀ: 

ȒȔȒȓȆȋȀȓȈȉǽ ȀȌȀȒȉțȏȆȒȆ. ǥȏȈȒȓȆȋȎȌȈȉǻ ǶȐȎȌȈȉǻ 2014;19(2): 132-143. 

 

ǥǩǲǡǣǸǣǧ 

ǯȈ ȗȔȖȈȉǼȑ ȃȈȀȓȀȐȀȖǼȑ ȏȐȎȒȁǻȊȊȎȔȌ 

ȀȌȇȐȝȏȎȔȑ ȒȄ țȊȄȑ ȓȈȑ ȖȝȐȄȑ ȉȀȈ ȉȎȈȌȘȌǾȄȑ ȉȀȈ 

ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȒȄ țȊȄȑ ȓȈȑ ȏȊȆȇȔȒȋȈȀȉǼȑ 

ȎȋǻȃȄȑ ȀȌȄȍȀȐȓǽȓȘȑ ȉȎȈȌȘȌȈȉȎ-ȎȈȉȎȌȎȋȈȉǽȑ 

ȓǻȍȆȑ. ǯ ȄȏȈȏȎȊȀȒȋțȑ ȓȎȔȑ ȄȉȓȈȋǻȓȀȈ țȓȈ ȄǾȌȀȈ 

10% ȒȓȎȔȑ ȄȌǽȊȈȉȄȑ, ȉȀȈ ǼȌȀ ȏȎȒȎȒȓț 20-25% 

ȓȎȔ ȏȊȆȇȔȒȋȎȜ ȇȀ ȄȋȕȀȌǾȒȄȈ ȉǻȏȎȈȀ ȒȓȈȂȋǽ 

ȒȓȆ ȅȘǽ ȓȎȔ ȗȔȖȈȉǼȑ ȃȈȀȓȀȐȀȖǼȑ [1]. ǰǼȐȀ Ȁȏț 

ȓȆȑ ȏȀȐȀȃȎȒȈȀȉǼȑ ȇȄȐȀȏȄȔȓȈȉǼȑ ȏȀȐȄȋȁǻȒȄȈȑ 

ȂȈȀ ȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ ȓȘȌ ȗȔȖȈȉȝȌ ȏȀȇǽȒȄȘȌ 

ȏȎȔ ȄǾȌȀȈ Ȇ ȕȀȐȋȀȉȎȇȄȐȀȏȄǾȀ ȉȀȈ Ȇ 

ȗȔȖȎȇȄȐȀȏȄǾȀ, Ȇ  ȎȏȎǾȀ ȄȕȀȐȋțȅȄȓȄ Ȁȏț ȓȆȌ 

ȀȐȖȀǾȀ ǥȊȊǻȃȀ [2] ȋȄ ȓȎ ȏǼȐȀȒȋȀ ȓȘȌ ȖȐțȌȘȌ 

ǼȖȎȔȌ ȄȕȀȐȋȎȒȓȄǾ ȏȎȊȊǼȑ ȒȔȋȏȊȆȐȘȋȀȓȈȉǼȑ 

ȋǼȇȎȃȎȈ. ǲȓȆ ȏȐȎȒȏǻȇȄȈȀ ȀȌȓȈȋȄȓȝȏȈȒȆȑ ȓȘȌ 

ȗȔȖȈȉȝȌ ȃȈȀȓȀȐȀȖȝȌ ȉȀȈ ȓȆȑ ȏȐȎȀȂȘȂǽȑ ȓȆȑ 

ȗȔȖȈȉǽȑ ȔȂȄǾȀȑ ȉȀȈ ȗȔȖȎȉȎȈȌȘȌȈȉǽȑ 

ȀȏȎȉȀȓǻȒȓȀȒȆȑ [3] ,ȁȊǼȏȎȔȋȄ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ 

țȏȘȑ Ȇ ȒȘȋȀȓȈȉǽ ǻȒȉȆȒȆ ȉȀȈ ǻȊȊȄȑ  ȌȀ 

ȄȌȓǻȒȒȎȌȓȀȈ ȒȓȎ ȇȄȐȀȏȄȔȓȈȉț ȏȊǻȌȎ ȓȎȔ 

ȀȒȇȄȌǽ ǼȏȄȈȓȀ Ȁȏț ȃȈȉȈǻ ȓȎȔ ȄȏȈȇȔȋǾȀ ǽ 

ȒȜȒȓȀȒȆ ȓȎȔ ȇȄȐǻȏȎȌȓȎȑ ȈȀȓȐȎȜ [4-6]. ǲȄ 

ȀȔȓǼȑ ȊȎȈȏțȌ ȓȈȑ ȒȔȋȏȊȆȐȘȋȀȓȈȉǼȑ ȓȄȖȌȈȉǼȑ 

ȂȈȀ ȓȈȑ ȗȔȖȈȉǼȑ ȏȀȇǽȒȄȈȑ ȋȈȀ  ȄȏȈȉȎȔȐȈȉǽ 

ȇȄȐȀȏȄȔȓȈȉǽ ȋǼȇȎȃȎȑ òanimal  assisted therapy 

ò ǽ òpet therapyó ǽ ȉȎȈȌțȑ  ȇȄȐȀȏȄǾȀ ȋǼȒȘ ȓȘȌ 

ȅȝȘȌ ȉȄȐȃǾȅȄȈ ǼȃȀȕȎȑ ȓȀ ȓȄȊȄȔȓȀǾȀ ȖȐțȌȈȀ. ǳȀ 

ȒȉȔȊȈǻ, ȂǻȓȄȑ, ǻȊȎȂȀ ǽ ȀȉțȋȀ ȉȀȈ ȅȝȀ ȕǻȐȋȀȑ 

ǽ ȏȀȐȀȂȘȂǽȑ ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ Șȑ 
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ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ . ǡȔȓȎȜ ȓȎȔ ȄǾȃȎȔȑ ȇȄȐȀȏȄǾȀ 

ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȄȏȈȉȎȔȐȈȉǻ ȒȄ 

ǻȓȎȋȀ ȋȄ ȌȎȆȓȈȉǻ ȏȐȎȁȊǽȋȀȓȀ (ȀȔȓȈȒȋț, 

ȒȜȌȃȐȎȋȎ DOWN), ȒȔȌȀȈȒȇȆȋȀȓȈȉǻ 

ȃȈȀȓȀȐȀȖǼȑ, ǻȓȎȋȀ ȏȎȔ ȏǻȒȖȎȔȌ Ȁȏț 

Alzheimer ǽ ǻȌȎȈȀ, ȂȈȀ ȀȒȇȄȌȄǾȑ ȏȎȔ ȏǻȒȖȎȔȌ 

Ȁȏț AIDS ȀȉțȋȀ ȉȀȈ ȀȒȇȄȌȄǾȑ ȋȄ 

ȉȀȐȃȈȎȊȎȂȈȉǻ ȏȐȎȁȊǽȋȀȓȀ [7].  ǳȀ ȎȕǼȊȆ Ȁȏț 

ȀȔȓǽ ȓȆȌ ȄȏȀȕǽ  ȄǾȌȀȈ ȒȘȋȀȓȈȉǻ ,ȗȔȖȈȉǻ ȉȀȈ 

ȉȎȈȌȘȌȈȉǻ [8].  

ǧ ȄȏȀȕǽ ȓȎȔ ȀȌȇȐȝȏȎȔ ȋȄȓǻ ȅȝȀ ȉȀȈ Ȏ ȃȄȒȋțȑ 

ȏȎȔ ȀȌȀȏȓȜȒȒȄȓȄ ȋȄȓȀȍȜ ȓȎȔȑ ȄǾȌȀȈ ȉǻȓȈ ȓȎ 

ȎȏȎǾȎ ȔȏǻȐȖȄȈ Ȁȏț  ȓțȓȄ ȏȎȔ  Ȏ ǻȌȇȐȘȏȎȑ 

ȍȄȉǾȌȆȒȄ ȌȀ ȓȀ ȄȍȆȋȄȐȝȌȄȈ ȉȀȈ ȌȀ ȓȀ 

ȋȄȓȀȓȐǼȏȄȈ ȒȄ ȎȈȉțȒȈȓȀ, ȝȒȓȄ ȌȀ ȘȕȄȊȆȇȄǾ Ȁȏț 

ȀȔȓǻ, ȒȓȎ ȉȔȌǽȂȈ ȌȀ ȉȎȔȁȀȊȎȜȌ ȁǻȐȆ ȂȈȀ 

ȀȔȓțȌ ȉȀȈ ǻȊȊȄȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ [9]. ǚȖȎȔȌ 

ȔȏǻȐȍȄȈ ȀȐȉȄȓǻ ȀȐȖȀȈȎȊȎȂȈȉǻ ȄȔȐǽȋȀȓȀ ȏȎȔ 

ȋȀȐȓȔȐȎȜȌ ȓȆȌ ȄȏȀȕǽ ȉȀȈ ȓȆ ȒȖǼȒȆ ȏȎȔ 

ȔȏǽȐȖȄ ȋȄȓȀȍȜ ȀȌȇȐȝȏȎȔ ð ȅȝȎȔ, țȏȘȑ 

ȀȏȎȊȈȇȝȋȀȓȀ ȀȌȀȏȀȐȀȒȓǻȒȄȈȑ ȉȀȈ ȀȌȀȕȎȐǼȑ 

ȒȄ ȀȐȖȀȈȎȊȎȂȈȉǻ ȉȄǾȋȄȌȀ. ǴȏǻȐȖȎȔȌ 

ȀȌȀȕȎȐǼȑ ȏȘȑ ȎȈ ȀȐȖȀǾȎȈ ǚȊȊȆȌȄȑ 

ȖȐȆȒȈȋȎȏȎȈȎȜȒȀȌ ȓȀ ǻȊȎȂȀ  Șȑ ȄȏȈȉȎȔȐȈȉț 

ȋǼȒȎ ȂȈȀ ȓȆ ȇȄȐȀȏȄǾȀ ȓȐȀȔȋȀȓȈȝȌ ȏȎȊǼȋȎȔ   

[10]. ǝȊȀ ȀȔȓǻ ȋȀȐȓȔȐȎȜȌ ȓȆȌ ȈȃȈȀȈȓȄȐțȓȆȓȀ 

ȓȎȔ  ȃȄȒȋȎȜ ȀȔȓȎȜ ȉȀȈ ȓȆ ȃȈȀȖȐȎȌȈȉțȓȆȓȀ ȏȎȔ 

ȓȎȌ ȃȈǼȏȄȈ [7]. ǡȌ ȉȀȈ ȎȈ ȏȐȝȓȄȑ ȂȐȀȏȓǼȑ 

ȀȌȀȕȎȐǼȑ ȂȈȀ ȓȆ ȖȐǽȒȆ ȓȘȌ ȅȝȘȌ Șȑ 

ȇȄȐȀȏȄȔȓȈȉǽ ȏȐȎȒǼȂȂȈȒȆ ȏǻȌȄ ȏǾȒȘ ȒȓȎ 1792 

[11], Ȇ ȒȔȒȓȆȋȀȓȈȉǽ ȖȐǽȒȆ ȓȘȌ ȅȝȘȌ ȒȀȌ 

ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ ǼȖȄȈ ȍȄȉȈȌǽȒȄȈ Ȁȏț ȓȎ 19Ȏ  

ȀȈȝȌȀ. ǧ Florence Nightingale ȄǾȖȄ 

ȄȏȈȒȆȋǻȌȄȈ: "ǚȌȀ ȋȈȉȐț ȉȀȓȎȈȉǾȃȈȎ ȅȝȎ ȄǾȌȀȈ 

ȒȔȖȌǻ ȋȈȀ ȄȍȀȈȐȄȓȈȉǽ ȒȔȌȓȐȎȕȈǻ ȂȈȀ ȓȎȔȑ 

ȀȐȐȝȒȓȎȔȑ,  ȄȈȃȈȉǻ ȂȈȀ ȓȎȔȑ ȖȐțȌȈȎȔȑ ȀȒȇȄȌȄǾȑ. ǚȌȀ 

ȏȎȔȊǾ ȒȄ ǼȌȀ ȉȊȎȔȁǾ ȄǾȌȀȈ ȋȄȐȈȉǼȑ ȕȎȐǼȑ Ȇ ȋțȌȆ 

ȏȐȀȂȋȀȓȈȉǽ  ȄȔȖȀȐǾȒȓȆȒȆ  ȂȈõ ȀȔȓȎȜȑ ȏȎȔ 

ȏȀȐȀȋǼȌȎȔȌ  ȂȈȀ ȖȐțȌȈȀ ȒȄ ȉǻȏȎȈȎ ȃȘȋǻȓȈȎ 

ȌȎȒȆȊȄǾȀȑ" [12]. ǡȏț ȓȎ 1960 ȉȀȈ ȋȄȓǻ  ȓȀ ȅȝȀ 

ȒȔȌȓȐȎȕȈǻȑ ȄȌȒȘȋȀȓȝȌȎȌȓȀȈ ȒȓȎ ȇȄȐȀȏȄȔȓȈȉț 

ȏȄȐȈȁǻȊȊȎȌ Ȁȏț ȓȎȌ Boris Ǭ. Levinson  Ȏ 

ȎȏȎǾȎȑ ǽȓȀȌ ȗȔȖȎȇȄȐȀȏȄȔȓǽȑ ȏȀȈȃȈȝȌ ȉȀȈ 

ȒȔȂȂȐȀȕǼȀȑ ȓȎȔ ȁȈȁȊǾȎȔ Pet-Oriented Child 

Psychotherapy. ǲȓȎ ȁȈȁȊǾȎ ȀȔȓț ȏȄȐȈȂȐǻȕȄȈ  

ȓȈȑ ȃȈȀȃȈȉȀȒǾȄȑ ȉȀȈ  ȓȀ ȎȕǼȊȆ Ȁȏț ȓȆȑ 

ȒȔȌȄȃȐǾȄȑ ȏȎȔ ȄǾȖȄ ȋȄ ȏȀȈȃȈǻ ȉȀȈ ȒȓȈȑ ȎȏȎǾȄȑ 

ȄǾȖȄ ȉȀȈ ȓȎ ȒȉȜȊȎ ȓȎȔ. ǥȏǾȒȆȑ ȀȌȀȃȄȈȉȌȜȄȈ ȓȈȑ  

ȃȈǻȕȎȐȄȑ ȄȔȄȐȂȄȓȈȉǼȑ ȄȏȈȃȐǻȒȄȈȑ ȉȀȈ 

ȏȐȎȓȐǼȏȄȈ ȂȈȀ ȏȄȐȄȓȀǾȐȘ ǼȐȄȔȌȀ ȏǻȌȘ ȒȓȎ 

ȇǼȋȀ ȀȔȓț [13].  

H ȎȐȂǻȌȘȒȆ  Pet partners,  Ȇ ȎȏȎǾȀ ȒȓȆȐǾȅȄȈ 

ȉȀȈ ȏȐȎȘȇȄǾ ȓȎ ȃȄȒȋț ȓȎȔ ȀȌȇȐȝȏȎȔ ȋȄ ȓȀ ȅȝȀ 

ȉȀȈ ȓȀ ȎȕǼȊȆ Ȁȏț ȀȔȓțȌ ȓȎ ȃȄȒȋț, ȖȘȐǾȅȄȈ 

ȀȔȓț ȓȎ ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ ȒȄ ȃȜȎ ȉȀȓȆȂȎȐǾȄȑ   

1. Animal Assisted Therapy (ǡǡǳ) ȏȐțȉȄȈȓȀȈ 

ȂȈȀ ȄǾȌȀȈ ǼȌȀ ȄǾȃȎȑ ȇȄȐȀȏȄǾȀȑ ȋȄ 

ȒȔȂȉȄȉȐȈȋǼȌȎȔȑ ȒȓțȖȎȔȑ , ȏȐȎȂȐȀȋȋȀȓȈȒȋț 

ȉȀȈ ȏȊǻȌȎ ȀȌǻȊȎȂȀ ȋȄ ȓȎ ȏȐȎȕǾȊ ȓȎȔ 

ȀȒȇȄȌȎȜȑ. ǪȀȓǻ ȓȆȌ ȎȏȎǾȀ ȉȀȓȀȂȐǻȕȎȌȓȀȈ ȎȈ 

ȄȏȈȒȉǼȗȄȈȑ, Ȇ ȃȈǻȐȉȄȈȀ  ȉȀȈ Ȇ ȏȐțȎȃȎȑ  ȓȎȔ 

ȏȐȎȂȐǻȋȋȀȓȎȑ. 

2. Animal Assisted Activities (ǡǡA), 

ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȃȆȊȀȃǽ ȋȄ ȅȝȀ , ȏȐțȉȄȈȓȀȈ ȂȈȀ 

ȏȈȎ ȀȔȇțȐȋȆȓȄȑ ȃȈȀȃȈȉȀȒǾȄȑ ȏȎȔ ȃȄȌ 

ȔȏțȉȄȈȌȓȀȈ ȒȄ ȉǻȏȎȈȎ ȏȐȎȂȐȀȋȋȀȓȈȒȋț ǽ 

ȒȓȎȖȎȇȄȒǾȀ, ȃȄȌ ȒȔȋȏȄȐȈȊȀȋȁǻȌȎȌȓȀȈ ȒȄ  

ȒȔȌȄȃȐǾȀ ȎȜȓȄ ȄȏǾȒȆȑ ȉȀȓȀȂȐǻȕȄȓȀȈ Ȇ 

ȏȐțȎȃȎȑ.  

ǰȀȐțȊȀ ȀȔȓǻ ȏȐțȉȄȈȓȀȈ ȂȈȀ ȃȜȎ 

ȏȐȎȂȐǻȋȋȀȓȀ ȓȀ ȎȏȎǾȀ ȄȌȃȄǾȉȌȔȌȓȀȈ ȂȈȀ 

ȃȈǻȕȎȐȄȑ ȏȀȇǽȒȄȈȑ ȉȀȈ ȃȈǻȕȎȐȎȔȑ 

ȏȊȆȇȔȒȋȎȜȑ [14].  

ǳȈȑ ȓȄȊȄȔȓȀǾȄȑ ȃȄȉȀȄȓǾȄȑ ȁȊǼȏȎȔȋȄ ȏȘȑ 

ȃȈǻȕȎȐȄȑ ȒȔȋȏȊȆȐȘȋȀȓȈȉǼȑ ȇȄȐȀȏȄǾȄȑ țȏȘȑ 

ȀȔȓǽ ȒȔȖȌǻ ȄȌȒȘȋȀȓȝȌȎȌȓȀȈ ȒȓȎ 

ȏȀȐȀȃȎȒȈȀȉț ȏȊǻȌȎ ȓȆȑ ȇȄȐȀȏȄȔȓȈȉǽȑ 

ȏȐȎȒǼȂȂȈȒȆȑ ȒȄ ȃȈǻȕȎȐȄȑ ȏȀȇǽȒȄȈȑ țȏȘȑ 

ȉȀȐȃȈȀȂȂȄȈȀȉǼȑ [15], ȉȀȐȉǾȌȎ [16], ǻȌȎȈȀ [17] 

ȉȀȈ ȃȈǻȕȎȐȄȑ ȄȏǾȏȎȌȄȑ ȉȀȓȀȒȓǻȒȄȈȑ [18]. 

ǲȉȎȏțȑ ȓȆȑ ȏȀȐȎȜȒȀȑ ȒȔȒȓȆȋȀȓȈȉǽȑ 

ȀȌȀȒȉțȏȆȒȆȑ ȄǾȌȀȈ Ȇ ȉȀȓȀȂȐȀȕǽ ȉȀȈ Ȇ  

ȀȌǻȃȄȈȍȆ ȓȆȑ ȄȏȀȕǽȑ ȋȄ ȓȀ ȅȝȀ Șȑ 
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ȒȔȋȏȊȆȐȘȋȀȓȈȉț ȇȄȐȀȏȄȔȓȈȉț ȋǼȒȎ  ȒȄ 

ȗȔȖȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ ȉȀȈ ȓȀ ȎȕǼȊȆ ȏȎȔ 

ȋȏȎȐȄǾ ȌȀ ȀȏȎȉȎȋǾȒȎȔȌ ȎȈ ȀȒȇȄȌȄǾȑ  Ȁȏț ȀȔȓǽ 

ȓȆȌ ȄȏȀȕǽ.  

 

ǴǫǩǪǯ - ǬǥǨǯǤǯǲ 

ǧ ȋǼȇȎȃȎȑ ȓȆȑ ȒȔȒȓȆȋȀȓȈȉǽȑ ȀȌȀȒȉțȏȆȒȆȑ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȒȓȆ ȏȀȐȎȜȒȀ ȋȄȊǼȓȆ. ǣȈȀ 

ȓȆȌ ȎȏȎǾȀ ȉȀȈ ȏȐȀȂȋȀȓȎȏȎȈǽȇȆȉȄ    

ȀȌȀȅǽȓȆȒȆ ȒȓȈȑ ȆȊȄȉȓȐȎȌȈȉǼȑ  ȁǻȒȄȈȑ  

ȃȄȃȎȋǼȌȘȌ (Pubmed, Science Direct ,  heal-

link ),  ǻȐȇȐȘȌ ȏȎȔ  ȄǾȖȀȌ  ȃȆȋȎȒȈȄȔȇȄǾ  ȉȀȓǻ  

ȓȆ  ȖȐȎȌȈȉǽ ȏȄȐǾȎȃȎ 2003 -2013  ȒȓȆȌ  ǡȂȂȊȈȉǽ  

ȉȔȐǾȘȑ    ȂȊȝȒȒȀ.   ǧ   ȀȌȀȒȉțȏȆȒȆ   ȓȆȑ 

ȁȈȁȊȈȎȂȐȀȕǾȀȑ ǼȊȀȁȄ ȖȝȐȀ ȓȎȌ ǭȎǼȋȁȐȈȎ ȓȎȔ  

2013.  ǯȈ  ȊǼȍȄȈȑ  ȉȊȄȈȃȈǻ ȏȎȔ  ȖȐȆȒȈȋȎ-

ȏȎȈǽȇȆȉȀȌ  ȂȈȀ  ȓȆȌ  ȀȌȀȅǽȓȆȒȆ  ȓȘȌ ȋȄȊȄȓȝȌ  

ǽȓȀȌ: òanimal assisted therapyó òpet therapyó 

òMental healthó òPsychiatric disordersó 

òpsychiatric patientsó.  

ǳȎ ȏȄȃǾȎ ȀȌȀȅǽȓȆȒȆȑ ǽȓȀȌ Ȏ ȓǾȓȊȎȑ ȉȀȈ Ȇ 

ȏȄȐǾȊȆȗȆ ȓȘȌ ȋȄȊȄȓȝȌ. ǡȐȖȈȉǻ  ǼȂȈȌȄ  

ȀȌǻȂȌȘȒȆ  ȓȘȌ  ȊȄȏȓȎȋȄȐȄȈȝȌ ȓȆȑ  ȋȄȊǼȓȆȑ 

(ȓǾȓȊȎȑ,  ȏȄȐǾȊȆȗȆ)  ȉȀȈ  țȒȄȑ ȀȌȀȂȌȘȐǾȒȓȆȉȀȌ 

Șȑ  ȋȆ ȒȖȄȓȈȉǼȑ, ȀȏȎȐȐǾȕȇȆȉȀȌ.    

ǡȌȀȅȆȓǽȇȆȉȀȌ    ȒȖȄȓȈȉǼȑ  ȋȄȊǼȓȄȑ   ȏȎȔ   

ȃȆȋȎȒȈȄȜȓȆȉȀȌ   ȒȄ   ǼȂȉȐȈȓȀ  ȏȄȐȈȎȃȈȉǻ,  țȏȘȑ  

ȓȎ Clinical Rehabilitation, Society and 

Animals, Clinical Practice and Epidemiology 

in Mental Health , European Journal of 

Integrative, ǽ ȋȄȊǼȓȄȑ ȎȈ ȎȏȎǾȄȑ ȄǾȖȀȌ ȃȈȄȍȀȖȇȄǾ 

Ȁȏț ȄȉȏȀȈȃȄȔȓȈȉǻ ȈȃȐȜȋȀȓȀ ȃȈȄȇȌȎȜȑ ȉȜȐȎȔȑ. 

ǡȏț ȓȀ ȀȐȖȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ ǼȂȈȌȄ ȄȏȈȊȎȂǽ 

ȋȄȊȄȓȝȌ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ ȂȈȀ ȓȆȌ 

ȀȌǻȃȄȈȍȆ ȓȎȔ ȈȒȓȎȐȈȉȎȜ ȔȏțȁȀȇȐȎȔ ȓȆȑ ȄȌ 

ȊțȂȎ ȇȄȐȀȏȄȔȓȈȉǽȑ ȏȐȎȒǼȂȂȈȒȆȑ ȉȀȇȝȑ ȄȏǾȒȆȑ 

ȓȘȌ ȖȐǽȒȄȘȌ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ǼȖȄȈ ȒȄ ȃȈǻȕȎȐȄȑ 

ȏȀȇǽȒȄȈȑ, ȀȉțȋȀ ȉȀȈ ȉȀȓȄȔȇȔȌȓǽȐȈȄȑ ȎȃȆȂǾȄȑ 

ȂȈȀ ȓȆ ȉȊȈȌȈȉǽ ȄȕȀȐȋȎȂǽ ȓȆȑ. ǯȈ ȃȆȋȎȒȈȄȜȒȄȈȑ 

ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ ȂȈõ ȀȔȓț ȓȎ ȒȉȎȏț 

ǽȓȀȌ ȄǾȉȎȒȈ. ǚȏȄȈȓȀ ǼȂȈȌȄ ȉȀȓȀȂȐȀȕǽ ȓȘȌ 

ȁȀȒȈȉȝȌ  ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ   ȓȘȌ   ȋȄȊȄȓȝȌ   ȒȄ   

ȋȈȀ  ȏȐȎȒȖȄȃȈȀȒȋǼȌȆ ȕțȐȋȀ ȝȒȓȄ ȌȀ ȄǾȌȀȈ 

ȃȔȌȀȓǽ  Ȇ  ȒȜȂȉȐȈȒȆ  ȓȎȔȑ. 

ǲȔȂȉȄȉȐȈȋǼȌȀ, ȉȀȓȀȂȐǻȕȎȌȓȀȌ:   ȓȎ   țȌȎȋȀ   

ȓȎȔ   ȏȐȝȓȎȔ ȒȔȂȂȐȀȕǼȀ  ȉȀȈ  ȓȎ  ǼȓȎȑ 

ȃȆȋȎȒǾȄȔȒȆȑ, ȓȆ ȖȝȐȀ ȃȈȄȍȀȂȘȂǽȑ ȓȆȑ ȋȄȊǼȓȆȑ, 

ȓȎȌ ȏȊȆȇȔȒȋț ȓȆȑ ȋȄȊǼȓȆȑ, ȓȎ ȄǾȃȎȑ ȅȝȎȔ ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȉȀȈ ȓȀ ȉȜȐȈȀ ȀȏȎȓȄȊǼȒȋȀȓȀ. 

ǲȓȆ ȒȔȌǼȖȄȈȀ ȓǼȇȆȉȀȌ ȉȐȈȓǽȐȈȀ ǼȌȓȀȍȆȑ ȉȀȈ  

ȀȏȎȉȊȄȈȒȋȎȜ ȓȘȌ Ȕȏț ȀȍȈȎȊțȂȆȒȆ ȋȄȊȄȓȝȌ. 

 Ǹȑ  ȉȐȈȓǽȐȈȀ  ǼȌȓȀȍȆȑ  ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ  ȓȀ 

Ȅȍǽȑ: 

ÅǯȈ ȋȄȊǼȓȄȑ ȌȀ ȀȕȎȐȎȜȌ ȗȔȖȈȀȓȐȈȉȎȜȑ 

ȀȒȇȄȌȄǾȑ ǽ ȏȊȆȇȔȒȋȎȜȑ ȋȄ ȗȔȖȈȀȓȐȈȉǽ 

ȃȈȀȓȀȐȀȖǽ . 

ÅǯȈ ȋȄȊǼȓȄȑ ȌȀ ȖȐȆȒȈȋȎȏȎȈȎȜȌ ȉǻȏȎȈȎ ȄǾȃȎȑ 

ȇȄȐȀȏȄǾȀȑ ȏȎȔ ȒȔȋȏȄȐȈȊȀȋȁǻȌȄȈ ȓȆȌ ȄȏȀȕǽ 

ȓȎȔ ȀȌȇȐȝȏȎȔ ȋȄ ȓȀ ȅȝȀ. 

Ǹȑ  ȉȐȈȓǽȐȈȀ  ȀȏȎȉȊȄȈȒȋȎȜ  ȄȈȒǽȖȇȆȒȀȌ  ȓȀ 

ȏȀȐȀȉǻȓȘ: 

ÅǬȄȊǼȓȄȑ  ȓȘȌ  ȎȏȎǾȘȌ  ȓȎ  ȃȄǾȂȋȀ  ȀȕȎȐȎȜȒȄ 

ȗȔȖȎ-ȂȆȐȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ. 

ÅǬȄȊǼȓȄȑ ȏȎȔ ȀȕȎȐȎȜȒȀȌ  ȀȒȇǼȌȄȈȄȑ țȏȘȑ 

ȉȀȐȉǾȌȎȑ, ȀȔȓȈȒȋț.  ǻȌȎȈȀ ,ȉȀȐȃȈȀȂȂȄȈȀȉǼȑ  ǽ 

ȉȀ ȌȄȔȐȎȊȎȂȈȉǼȑ ȏȀȇǽȒȄȈȑ. 

ÅǬȄȊǼȓȄȑ ȏȎȔ ȀȕȎȐȎȜȒȀȌ ȏȀȈȃȈǻ. 

ÅǬȄȊǼȓȄȑ ȏȎȔ ǽȓȀȌ ȁȈȁȊȈȎȂȐȀȕȈȉǼȑ. 

ǡȏț  ȓȆȌ  ȀȌȀȒȉțȏȆȒȆ  ȓȆȑ  ȁȈȁȊȈȎȂȐȀȕǾȀȑ  

ȏȐȎǼȉȔȗȀȌ  141   ȋȄȊǼȓȄȑ  ȏȎȔ ȀȕȎȐȎȜȒȀȌ 

ȗȔȖȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ ȉȀȈ ȇȄȐȀȏȄȔȓȈȉǽ 

ȖȐǽȒȆ ȓȘȌ ȅȝȘȌ .ǬȄȓǻ Ȁȏț ȓȆȌ ȀȍȈȎȊțȂȆȒȆ 

ȓȘȌ ȋȄȊȄȓȝȌ, ȋțȌȎ 10 ȋȄȊǼȓȄȑ ȏȊȆȐȎȜȒȀȌ ȓȀ 

ȉȐȈȓǽȐȈȀ ǼȌȓȀȍȆȑ ȒȓȆȌ ȀȌȀȒȉțȏȆȒȆ, ȄȌȝ Ȁȏț 

ȓȎ ȒȜȌȎȊȎ ȓȘȌ  ȋȄȊȄȓȝȌ ȀȏȎȉȊȄǾȒȓȆȉȀȌ 131   

ȋȄȊǼȓȄȑ ȋȄ ȁǻȒȆ  ȓȀ  ȉȐȈȓǽȐȈȀ  ȀȏȎȉȊȄȈȒȋȎȜ. 

ǳȄȊȈȉǻ,    ȄȌȓǻȖȇȆȉȀȌ 10     ȋȄȊǼȓȄȑ    ȏȎȔ 
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ȏȊȆȐȎȜȒȀȌ  ȓȀ  ȉȐȈȓǽȐȈȀ  ȂȈȀ  ȓȆ  ȒȔȋȋȄȓȎȖǽ  

ȓȎȔȑ  ȒȓȆȌ ȒȔȒȓȆȋȀȓȈȉǽ ȀȌȀȒȉțȏȆȒȆ.  

ǧ ȀȌȀȅǽȓȆȒȆ ȓȆȑ ȁȈȁȊȈȎȂȐȀȕǾȀȑ ǼȂȈȌȄ ȒȓȆȌ 

ǡȂȂȊțȕȘȌȆ  ȁȈȁȊȈȎȂȐȀȕǾȀ țȏȘȑ ȏȐȎ-

ȀȌȀȕǼȐȇȆȉȄ ȉȈ ǼȂȈȌȄ ȒȔȒȓȆȋȀȓȈȉǽ 

ȀȌȀȒȉțȏȆȒȆ ȓȘȌ ȋȄȊȄȓȝȌ ȏȎȔ ȄȈȒǽȖȇȆȒȀȌ  

ȒȖȄȓȈȉǻ ȋȄ ȓȆȌ ȄȏǾȃȐȀȒȆ ȏȎȔ ǼȖȄȈ Ȇ ȄȏȀȕǽ ȋȄ 

ȓȀ ȅȝȀ ȒȄ ȗȔȖȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ. ǡȏț ȓȆȑ 

ȋȄȊǼȓȄȑ ȏȎȔ ȒȔȋȏȄȐȈȊǽȕȇȆȉȀȌ ȒȓȆȌ 

ȀȌȀȒȉțȏȆȒȆ  ȋǾȀ (1) ǽȓȀȌ Ȁȏț ǯȔȂȂȀȐǾȀ , 

ȓȐȄǾȑ (3) Ȁȏț ȓȆȑ ǧȌȘȋǼȌȄȑ ȏȎȊȈȓȄǾȄȑ ȓȆȑ 

ǡȋȄȐȈȉǽȑ , ȃȜȎ (2) Ȁȏț ȓȆ ǭȎȐȁȆȂǾȀ , ȓȐȄǾȑ (3) 

Ȁȏț ȓȆ ǣȄȐȋȀȌǾȀ ȉȀȈ ȓǼȊȎȑ ȋǾȀ (1) Ȁȏț ȓȆȌ 

ǩȒȏȀȌǾȀ . ǥȏǾȒȆȑ,  ȃȄȌ ȄȏȈȖȄȈȐǽȇȆȉȄ ȀȏȎȓǾȋȆȒȆ 

ȓȆȑ ȏȎȈțȓȆȓȀȑ ȓȘȌ ȋȄȊȄȓȝȌ ȁǻȒȄȈ     

ȒȔȂȉȄȉȐȈȋǼȌȘȌ  ȄȐȂȀȊȄǾȘȌ  ȃȈțȓȈ  Ȏ  ȒȉȎȏțȑ  

ȓȆȑ  ȏȀȐȎȜȒȀȑ  ȀȌȀȒȉțȏȆȒȆȑ ȄǾȌȀȈ 

ȏȄȐȈȂȐȀȕȈȉțȑ.  

ǯȈ ȋȄȊǼȓȄȑ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ  

ȏȀȐȀȓǾȇȄȌȓȀȈ ȒȓȎ ȏǾȌȀȉȀ 1. 

 

ǡǰǯǳǥǫǥǲǬǡǳǡ 

ǳȀ ȎȕǼȊȆ ȓȀ ȎȏȎǾȀ ȀȌȀȕǼȐȎȌȓȀȈ ȒȓȈȑ ǼȐȄȔȌȄȑ 

ȄǾȌȀȈ ȏȎȈȉǾȊȀ ȉȀȈ ȉȀȊȜȏȓȎȔȌ ȓȎȌ  ȒȘȋȀȓȈȉț 

,ȉȎȈȌȘȌȈȉț ȉȀȈ ȗȔȖȎȊȎȂȈȉț ȓȎȋǼȀ ȓȘȌ 

ȀȒȇȄȌȝȌ ȏȎȔ ǼȊȀȁȀȌ ȋǼȐȎȑ ȒȓȈȑ ȋȄȊǼȓȄȑ ȀȔȓǼȑ. 

ǲȄ ȀȒȇȄȌȄǾȑ ȎȈ ȎȏȎǾȎȈ ȉǻȌȀȌȄ ȖȐǽȒȆ 

ȒȓȄȂȀȒȓȈȉǽȑ ȋȎȐȕǽȑ ȗȔȖȈȀȓȐȈȉǽȑ ȔȏȆȐȄȒǾȀȑ 

ȔȂȄǾȀȑ ȕȀǾȌȄȓȀȈ ȌȀ ȁȄȊȓǾȘȒȄ ȓȆ ȂȄȌȈȉǽ ȓȎȔȑ 

ȔȂȄǾȀ ȉȀȈ ȓȆȑ ȎȈȉȈȀȉǼȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ [19]. ǧ 

ȇȄȐȀȏȄȔȓȈȉǽ ȄȏȀȕǽ ȋȄȓǻ ȅȝȀ ȃȄǾȖȌȄȈ ȌȀ 

ȋȄȈȝȌȄȈ ȓȀ ȄȏǾȏȄȃȀ ȕțȁȎȔ ȊȜȏȆȑ ȉȀȈ 

ȗȔȖȎȊȎȂȈȉǽȑ ȃȔȒȕȎȐǾȀȑ ȉȀȈ ȌȀ ȏȐȎǻȂȄȈ ȓȆȌ 

ȗȔȖȎȊȎȂȈȉǽ ȄȔȄȍǾȀ [20]. ǥȏǾȒȆȑ ȁȄȊȓȈȝȌȄȈ ȓȆȌ 

ȀȔȓȎȄȉȓǾȋȆȒȆ ȉȀȈ ȁȎȆȇǻ ȒȓȆȌ ȀȌȓȈȋȄȓȝȏȈȒȆ 

ȃȈȀȕțȐȘȌ ȒȓȐȄȒȎȂțȌȘȌ ȉȀȓȀȒȓǻȒȄȘȌ [21, 28]. 

ǬȏȎȐȄǾ ȌȀ ȒȔȋȁǻȊȄȈ ȒȓȆ ȋȄǾȘȒȆ ȓȆȑ 

ȒȘȋȀȓȎȏȎǾȆȒȆȑ ȓȘȌ ȗȔȖȎȊȎȂȈȉȝȌ 

ȏȐȎȁȊȆȋǻȓȘȌ [22], ȌȀ ȋȄȈȝȌȄȈ ȓȀ 

ȉȀȓȀȇȊȈȏȓȈȉǻ ȒȔȋȏȓȝȋȀȓȀ [22, 26, 28] ȉȀȈ ȓȎ 

ǻȂȖȎȑ [23, 25] ȉȀȈ ȓȀ ȄȏȄȈȒțȃȈȀ ȉȀȈ ȓȆȌ 

ȄȋȕǻȌȈȒȆ ȁǾȀȑ ȒȄ ȗȔȖȈȀȓȐȈȉȎȜȑ ȀȒȇȄȌȄǾȑ [27]. 

ǰȀȐțȊȀ ȀȔȓǻ ȓȀ ȇȄȓȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ ǼȖȎȔȌ 

ȔȏǻȐȍȄȈ ȉȀȈ ȋȄȊǼȓȄȑ ȏȎȔ ȃȄȌ ȄǾȖȀȌ ȌȀ 

ȄȏȈȃȄǾȍȎȔȌ ȓȀ ǾȃȈȀ ȇȄȓȈȉǻ ȒȆȋȄǾȀ(24) ȉȀȈ ȒȄ 

ȉǻȏȎȈȄȑ Ȁȏț ȀȔȓǼȑ ȕȀǾȌȄȓȀȈ ȏȘȑ Ȇ ȄȌ ȊțȂȎ 

ȇȄȐȀȏȄȔȓȈȉǽ ȏȐȎȒǼȂȂȈȒȆ ȌȀ ȋȆ ȃȈȀȕȎȐȎȏȎȈȄǾ 

ȓȆ ȏȎȈțȓȆȓȀ ȅȘǽȑ Ȇ ȎȏȎǾȀ ȉȀȈ ȄǾȌȀȈ ȋȈȀ 

ȒȆȋȀȌȓȈȉǽ ȄȐȄȔȌȆȓȈȉǽ ȏȀȐǻȋȄȓȐȎȑ ȒȄ ȖȐțȌȈȄȑ 

ȏȀȇǽȒȄȈȑ țȏȘȑ ȎȈ ȗȔȖȈȀȓȐȈȉǼȑ. 

 

ǲǴǦǧǳǧǲǧ 

ǧ ȏȊȄȈȎȌțȓȆȓȀ ȀȔȓȝȌ ȏȎȔ ȒȔȋȋȄȓǼȖȎȔȌ ȒȄ  

ȏȐȎȂȐǻȋȋȀȓȀ  ȔȏȎȁȎȆȇȎȜȋȄȌȆȑ ȇȄȐȀȏȄǾȀȑ ȋȄ 

ȅȝȀ ȃȄǾȖȌȄȈ ȌȀ ǼȖȄȈ ȁȄȊȓǾȘȒȆ ȒȄ ȃȈǻȕȎȐȎȔȑ 

ȓȎȋȄǾȑ ȓȆȑ ȅȘǽȑ  ȓȎȔ [19]. ǚȖȄȈ ȀȌȀȕȄȐȇȄǾ ȉȀȈ 

ȕȀǾȌȄȓȀȈ Ȁȏț ȋȄȊǼȓȄȑ ȏȘȑ ȁȎǽȇȀ ȓȎȔȑ ȀȒȇȄȌȄǾȑ 

ȌȀ ȄǾȌȀȈ ȏȐȎȒȀȌȀȓȎȊȈȒȋǼȌȎȈ ȒȓȎ ȏȀȐțȌ ȉȀȈ 

ȋȄȈȝȌȄȈ ȓȆȌ ȀǾȒȇȆȒȆ ȕțȁȎȔ ȂȈȀ ȓȎ ȋǼȊȊȎȌ [20]. 

ǥȏǾȒȆȑ ȓȀ ȒȓȎȈȖȄǾȀ ȃȄǾȖȌȎȔȌ ȏȘȑ ȎȈ ȀȒȇȄȌȄǾȑ 

ȏȎȔ ȒȔȋȋȄȓǼȖȎȔȌ ȒȄ ȀȔȓǻ ȓȀ ȏȐȎȂȐǻȋȋȀȓȀ ȌȀ 

ǼȖȎȔȌ ȁȄȊȓǾȘȒȆ ȒȓȎ ȌȀ ȀȌȓȀȏȄȍǼȐȖȎȌȓȀȈ ȒȄ 

ȃȈǻȕȎȐȄȑ ȉȀȓȀȒȓǻȒȄȈȑ ȒȓȆ ȅȘǽ ȓȎȔ ȒȄ ȒȖǼȒȆ ȋȄ 

ȓȆ ȒȓǻȒȆ ȏȎȔ ȄǾȖȀȌ ȒȓȎ  ȏȀȐȄȊȇțȌ, ȉȀȈ ȃȄǾȖȌȄȈ 

ȀȔȓȎȜ ȓȎȔ ȄǾȃȎȔȑ   ȒȔȋȏȊȆȐȘȋȀȓȈȉǽ ȇȄȐȀȏȄǾȀ 

ȌȀ ȏȐȎǻȂȄȈ ȓȆ ȗȔȖȈȉǽ ȄȔȄȍǾȀ [21].  

ǥȏȈȏȐȎȒȇǼȓȘȑ Ȇ Schent  ȉȀȈ ȎȈ ȒȔȌȄȐȂǻȓȄȑ ȓȆȑ 

ȏȎȔ ȄǾȖȀȌ ȖȐȆȒȈȋȎȏȎȈǽȒȄȈ ȓȀ ȃȄȊȕǾȌȈȀ 

ȄȏȈȉȎȔȐȈȉǻ ȒȄ ȀȒȇȄȌȄǾȑ ȏȎȔ ȀȌȓȈȋȄȓȝȏȈȅȀȌ  

ȃȈȀȓȐȎȕȈȉǼȑ ȃȈȀȓȀȐȀȖǼȑ   ǼȃȄȈȍȀȌ ȋȄǾȘȒȆ ȒȓȎ 

ȗȔȖȎȊȎȂȈȉț ȒȓȐȄȑ , ȒȓȆ  ȒȘȋȀȓȎȏȎǾȆȒȆȑ ȓȘȌ 

ȗȔȖȎȊȎȂȈȉȝȌ ȒȔȋȏȓȘȋǻȓȘȌ  ȉȀȈ ȓȎ ȄȏǾȏȄȃȘȌ 

ȉȀȓǻȇȊȈȗȆȑ ǼȌȀȌȓȈ ȀȔȓȝȌ ȏȎȔ ȄǾȖȀȌ 

ȏȀȐȀȃȎȒȈȀȉǽ ȇȄȐȀȏȄǾȀ ȋțȌȎ [22]. ǰȎȊȊǼȑ Ȁȏț 

ȓȆȑ ȋȄȊǼȓȄȑ ǼȖȎȔȌ ȒȔȒȖǼȓȈȒȆ ȓȆ ȋȄǾȘȒȆ 

ȄȏȈȏǼȃȘȌ ǻȂȖȎȔȑ ȒȄ ȃȈǻȕȎȐȄȑ ȉȀȓȆȂȎȐǾȄȑ 

ȗȔȖȈȉȝȌ ȏȀȇǽȒȄȘȌ  ȋȄ ȒȔȌȄȃȐǾȄȑ ȇȄȐȀȏȄǾȀȑ 

ȏȎȔ ȂǾȌȄȓȄ ȖȐǽȒȆ ȉǻȏȎȈȎȔ ȅȝȎȔ ȒȔȌǽȇȘȑ 

ȒȉȜȊȎȔ [20, 25]. 

ǰȀȐțȊȀ ȀȔȓǻ ȔȏǽȐȍȀȌ ȉȀȈ ǼȐȄȔȌȄȑ ȒȓȈȑ ȎȏȎǾȄȑ 

ȃȄȌ ȉȀȓȀȂȐǻȕȆȉȄ ȉǻȏȎȈȀ ȒȆȋȀȌȓȈȉǽ  
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ȒȓȀȓȈȒȓȈȉǻ ȒȔȒȖǼȓȈȒȆ ȉȈ ǼȓȒȈ ȓǾȇȄȌȓȀȈ 

ȄȐȘȓǽȋȀȓȀ ȒȖȄȓȈȉǻ ȋȄ ȓȆ ȀȏȎȓȄȊȄȒȋȀȓȈȉțȓȆȓȀ 

ȉȀȈ  ȓȆ ȖȐȆȒȈȋțȓȆȓȀ ȓȘȌ ȇȄȐȀȏȄȔȓȈȉȝȌ ȀȔȓȝȌ 

ȏȐȎȒȄȂȂǾȒȄȘȌ ȉȀȈ ȂȈȀ ȏȎȈȄȑ ȉȀȓȆȂȎȐǾȄȑ 

ȀȒȇȄȌȝȌ ȋȏȎȐȄǾ ȌȀ ȄȌȃȄǾȉȌȔȓȀȈ [24]. ǝȏȘȑ 

ȄȏǾȒȆȑ ȉȀȈ Ȇ ȒȓǻȇȋȈȒȆ ȓȆȑ ȏȎȈțȓȆȓȀȑ ȅȘǽȑ ȃȄȌ 

ȕȀǾȌȄȓȀȈ ȌȀ ǼȖȄȈ ȉǻȏȎȈȀ ȒȓȀȓȈȒȓȈȉǽ 

ȃȈȀȁǻȇȋȈȒȆ ȒȄ ȉǻȏȎȈȄȑ Ȁȏț ȓȆȑ ȋȄȊǼȓȄȑ ȀȔȓǼȑ. 

ǝȏȘȑ ǼȖȎȔȌ ȃȄǾȍȄȈ ȎȈ ȋȄȊǼȓȄȑ ȒȄ ǻȓȎȋȀ ȏȎȔ 

ȀȌȓȈȋȄȓȘȏǾȅȎȔȌ ȗȔȖȈȉǼȑ ȏȀȇǽȒȄȈȑ ȀȊȊǻ ȉȀȈ  

ȒȄ ȔȂȈȄǾȑ ȏȊȆȇȔȒȋȎȜȑ, ȒȔȌȄȃȐǾȄȑ ȓȘȌ 15 

ȊȄȏȓȝȌ ȋȄ ȉǻȏȎȈȎ ȒȉȜȊȎ ȕȀǾȌȄȓȀȈ ȌȀ 

ȒȔȋȁǻȊȄȈ ȒȓȆ ȋȄǾȘȒȆ ȓȆȑ ȉȎȐȓȈȅțȊȆȑ, 

ȌȓȎȏȀȋǾȌȆȑ ȉȀȈ ȃȈȀȕțȐȘȌ ȁȈȎȊȎȂȈȉȝȌ 

ȏȀȐȀȂțȌȓȘȌ ȏȎȔ ȒȖȄȓǾȅȎȌȓȀȈ ȋȄ ȓȎ ȒȓȐȄȑ [25, 

29]. ǧ Nepps ȉȀȈ ȎȈ ȒȔȌȄȐȂǻȓȄȑ ȓȆȑ ȒȓȎ ǣȄȌȈȉț 

ȌȎȒȎȉȎȋȄǾȎ ȓȎȔ Lancaster ȎȈ ȔȏȎȁȎȆȇȎȜȋȄȌȄȑ 

Ȁȏț ȒȉȜȊȎ ȇȄȐȀȏȄǾȄȑ ȃȄǾȖȌȄȈ ȌȀ ȒȔȌȃȐǻȋȎȔȌ 

ȒȓȆ  ȋȄǾȘȒȆ ȒȔȋȏȓȘȋǻȓȘȌ ȏțȌȎȔ, ǻȂȖȎȔȑ ȉȀȈ 

ȁȄȊȓȈȝȌȎȔȌ ȓȆ ȃȈǻȇȄȒȆ ǼȌȀȌȓȈ ȒȄ ȉȊȀȒȒȈȉǼȑ 

ȇȄȐȀȏȄȔȓȈȉǼȑ ȏȐȎȒȄȂȂǾȒȄȈȑ [26]. ǥȏǾȒȆȑ 

ȈȃȈȀǾȓȄȐȎ ȄȌȃȈȀȕǼȐȎȌ ȏȀȐȎȔȒȈǻȅȄȈ Ȇ ȋȄȊǼȓȆ 

ȓȘȌ Nurenberg  ȉȀȈ ȒȔȌȄȐȂȀȓȝȌ ȏȎȔ 

ȒȔȂȉȐǾȌȀȌȄ ȉȀȈ ȓȆ ȖȐǽȒȆ ȇȄȐȀȏȄȔȓȈȉǽȑ 

ȈȏȏȀȒǾȀȑ ȋȄ ȓȆȑ ȀȊȊȆȊȄȏȈȃȐǻȒȄȈȑ ȀȌȇȐȝȏȎȔ 

ȒȉȜȊȎȔ ȉȀȈ ȕȀǾȌȄȓȀȈ Ȇ ȈȏȏȀȒǾȀ ȌȀ ǼȖȄȈ ȏȈȎ 

ȉȄȐȃǾȅȄȈ ǼȃȀȕȎȑ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ ȗȔȖȈȀȓȐȈȉǻ 

ȏȐȎȁȊǽȋȀȓȀ [27].   

ǥȌȝ ȒȄ ȋȄȊǼȓȄȑ ȒȓȈȑ ȎȏȎǾȄȑ ǼȂȈȌȄ ȒȓǻȇȋȈȒȆ ȓȆȑ 

ȏȎȈțȓȆȓȀȑ ȅȘǽȑ ȋȄ ȉǻȏȎȈȎ ȗȔȖȎȋȄȓȐȈȉț 

ȄȐȂȀȊȄǾȎ ȃȄȌ ȕȀǾȌȄȓȀȈ ȌȀ ȔȏǻȐȖȄȈ ȉǻȏȎȈȀ 

ȒȓȀȓȈȒȓȈȉǻ ȒȆȋȀȌȓȈȉǽ ȃȈȀȁǻȇȋȈȒȆ ȋȄȓȀȍȜ ȓȘȌ 

ȂȉȐȎȔȏ ȋȄȊǼȓȆȑ ȉȀȈ ȄȊǼȂȖȎȔ [21, 24]. ǲȄ 

ȂȄȌȈȉǼȑ ȂȐȀȋȋǼȑ Ȇ ȄȌȒȘȋǻȓȘȒȆ ȓǼȓȎȈȎȔ ȄǾȃȎȔȑ 

ȇȄȐȀȏȄȔȓȈȉȝȌ ȏȐȎȒȄȂȂǾȒȄȘȌ ǼȖȄȈ ȀȐȉȄȓȎȜȑ 

ȎȏȀȃȎȜȑ ȉȀȈ Ȁȏț ȓȆȌ ǻȊȊȆ țȋȘȑ ȀȐȉȄȓȎǾ ȄǾȌȀȈ 

ȀȔȓȎǾ ȏȎȔ ȄȉȕȐǻȅȎȔȌ ȀȌȆȒȔȖǾȄȑ ȒȖȄȓȈȉǻ ȋȄ ȓȀ 

ȏȐȎȂȐǻȋȋȀȓȀ ȀȔȓǻ ȉȀȈ ȉȈȌȃȜȌȎȔȑ ȏȎȔ ȋȏȎȐȄǾ 

ȌȀ ȏȐȎȉȜȗȎȔȌ țȏȘȑ ȅȘȎȂȄȌȄǾȑ ȋȎȊȜȌȒȄȈȑ ȉȀȈ 

ȓȐȀȔȋȀȓȈȒȋȎȜȑ [30]. 

ǳǼȊȎȑ, țȒȎ ȉȀȈ ȄȌȇȀȐȐȔȌȓȈȉǻ ȌȀ ȕȀǾȌȄȓȀȈ ȏȘȑ 

ȄǾȌȀȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȄȐȄȔȌȝȌ ȀȔȓȝȌ 

ȃȄȌ ȋȏȎȐȄǾ ȒȄ ȉȀȋǾȀ ȏȄȐǾȏȓȘȒȆ ȌȀ 

ȂȄȌȈȉȄȔȓȎȜȌ. ǨȀ ȏȐǼȏȄȈ ȏȐȈȌ ȓȆȌ ȀȏțȕȀȒȆ ȓȆȑ 

ǼȌȓȀȍȆȑ ȒȓȎ ȇȄȐȀȏȄȔȓȈȉț ȏȊǻȌȎ ȓȎȔ ȉǻȇȄ 

ȀȒȇȄȌǽ ȓǼȓȎȈȘȌ ȏȐȎȒȄȂȂǾȒȄȘȌ ȌȀ ȂǾȌȄȓȄ 

ǼȏȄȈȓȀ Ȁȏț ȏȎȊȜ ȒȉǼȗȆ ȉȀȈ Ȇ ȄȏȈȊȎȂǽ ȌȀ ȄǾȌȀȈ 

ǼȏȄȈȓȀ Ȁȏț ȄȉȓȄȌǽ ȄȍǼȓȀȒȆ țȊȘȌ ȓȘȌ 

ȏȀȐȀȋǼȓȐȘȌ țȏȘȑ ȏǻȇȆȒȆ , ȖȐȎȌȈțȓȆȓȀ , ȉȀȈ 

ȉȀȓȀȊȊȆȊțȊȆȓȀ ȀȒȇȄȌǽ ȉȀȈ ȅȝȎȔ. 

 

ǥǰǩǫǯǣǯǲ 

ǣȈȀ  ȓȎȌ ǰȀȂȉțȒȋȈȎ ǯȐȂȀȌȈȒȋț ǴȂȄǾȀȑ, Ȇ 

ȔȂȄǾȀ ȓȎȔ ȀȌȇȐȝȏȎȔ, ȃȆȊȀȃǽ Ȇ ȉȀȓǻȒȓȀȒȆ 

ȏȊǽȐȎȔȑ ȒȘȋȀȓȈȉǽȑ, ȏȌȄȔȋȀȓȈȉǽȑ, ȗȔȖȈȉǽȑ 

ȉȀȈ ȉȎȈȌȘȌȈȉǽȑ ȄȔȄȍǾȀȑ ȓȎȔ ȀȓțȋȎȔ, ȒȔȌȃǼȄȓȀȈ 

ǻȋȄȒȀ ȋȄ ȓȎ ȏȄȐȈȁǻȊȊȎȌ. ǲȄ ȋȈȀ ȄȏȎȖǽ ȏȎȔ ȂȈȀ 

ȓȎȌ ǻȌȇȐȘȏȎ Ȇ ȄȏȀȕǽ ȋȄ ȓȆ ȕȜȒȆ ǼȖȄȈ ȂǾȌȄȈ 

ȏȈȀ ȇȄȋȄȊȈȝȃȆȑ ȀȌȀȅǽȓȆȒȆ ȉȀȈ ȄȏȈȃǾȘȍȆ. ǲȓȆȌ 

ȄȏȎȖǽ ȓȆȑ ȀȒȓȈȉȎȏȎǾȆȒȆȑ ȉȀȈ ȓȆȑ 

ȀȔȓȎȋȀȓȎȏȎǾȆȒȆȑ Ȇ ȀȏȎȋțȌȘȒȆ ȉȀȈ Ȇ 

ȀȏȎȍǼȌȘȒȆ ȓȘȌ ȀȌȇȐȝȏȘȌ ȄǾȌȀȈ ȃȄȃȎȋǼȌȆ. ǧ 

ȀȊȆȇȈȌǽ ȄȏȀȕǽ ȋȄ ȓȀ ȅȝȀ ȉȀȈ ȋǼȒȀ Ȁȏț ȀȔȓǻ 

ȋȄ ȓȆ ȕȜȒȆ ǼȖȄȈ ȂȈȀ ȓȎȌ ǻȌȇȐȘȏȎ 

ȀȏȎȃȄȃȄȈȂȋǼȌȀ ǼȖȄȈ  ȏȎȊȊǻ  ȒȄ țȊȄȑ ȓȆȑ 

ȃȈȀȒȓǻȒȄȈȑ ȓȆȑ ȀȌȇȐȝȏȈȌȆȑ ȔȂȄǾȀȑ. ǰțȒȎ 

ȋǻȊȈȒȓȀ ȕȀǾȌȄȓȀȈ ȏȘȑ ȒȄ ȀȒȇȄȌȄǾȑ ȋȄ ȗȔȖȈȉǼȑ 

ȏȀȇǽȒȄȈȑ țȌȓȘȑ ȌȀ ȒȔȌȃȐǻȋȄȈ ȒȓȆ ȁȄȊȓǾȘȒȆ 

ȓȆȑ ȃȈǻȇȄȒȆȑ ȓȎȔȑ ȉȀȈ ȓȆ ȋȄǾȘȒȆ ȒȔȌȎȃȝȌ ȋȄ 

ȓȆȑ ȏȀȇǽȒȄȈȑ ȒȔȋȏȓȘȋǻȓȘȌ. 
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