
  

 
 

̂˹ˮˤ˩˾˭ˮ́˩́ ̂ ˴˾ˢ˥̂˳˩ˤ̇̂ 

 ̅ ˢ˴̂˶́˩́ ˸ ˩˨ˮ̇ˮ˹˿˴ˮ̆ ˹ˢ̂˴ˢ 

 

 

 

ˤ͔ͫͤ͊ ˬ . ˾ ͙ͦͫΐ 

 

̅˩ ˹˻́ˮ˽˿˴˩ ˴ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴˩ ˥ ˶ˢ́˴ˮ̆ 

˸ˮ̊ ˮ̔˹ˮ̆ ̔˩˶ˮ˳ˢ ̂ ˢ˾́˩˾ˮ˳ˢ˸ˢ ˻˿˻ˣˢ ˿ˢ 

̂˭˹ˢ˽˾˩˨˻ˤˢ˶ˮ˸ ̅˻˾˸ˢ˸ˢ 

ˢ́˩˾˻˿˴˶˩˾˻˭ ˩

 
͒ͦͭͦͪͫ͊͟͟ ͙͔͒ͫͪͭ͊ͼ͙͊͞ 

 

 

 

 

 

 

 

 

 

 

˴͎͔͍ͪ͊ͯ͊͞ͼΣ нлн3 



 

 

 
 

UNIVERZITET U KRAGUJEVCU 

 FAKULTET MEDICINSKIH NAUKA 

 

 

 

 

 

Vesna ¿. Rosƛŏ 

 

FENOTIPSKE KARAKTEwL{¢LY9 D[!¢YLI aL~L0bLI 

09LIJA U ARTERIJAMA OSOBA SA 

UZNAPREDOVALIM FORMAMA ATEROSKLEROZE  

 
doktorska disertacija 

 

 

 

 

 

 

 

 

Kragujevac, 2023 



 
 

 

 
 

UNIVERSITY OF KRAGUJEVAC 

FACULTY OF MEDICAL SCIENCES 

 

 

 

 

Vesna ¿. Rosƛŏ 

 

PHENOTYPIC CHARACTERISTICS OF SMOOTH 

MUSCLE CELLS IN THE ARTERIES OF PERSONS WITH 

ADVANCED TYPES OF ATEROSCLEROSIS  
Doctoral Dissertation 

 

 

 
 

 

 

 

 

Kragujevac, 2023 



 
 

 

ˍ̔̓̏̑ 
˕̍̆ ̉ ̐̑̆̈̉̍̆ȡ ˏ̆̒̎́ ˝̏̒ ̯̉ 
ˑ́̓̔̍ ̉ ̍̆̒̓̏ ̣̮̑̏̆ :́ πςȢπυȢρωψσȢ ˗̪̗̑́̄̔̆̃́ 
˞̙̮́̅́̆ ̮̈́̐̏̒̌̆̆ȡ ˕̘̒̓̑́̇̉̃́ ̐̑̉̐̑́̃̎̉̋ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ ˢ̪̉̒̓̏̌̏̄̉́ ̉ 
̪̆̍̂̑̉̏̌̏̄̉́ȟ ˡ́̋̔̌̓̆̓ ̗̖̍̆̅̉̉̎̒̋̉ ̎́̔̋́, ɣ ̎̉̃̆̑̈̉̓̆̓́ ̔ ˗̪̗̑́̄̔̆̃̔ 

ˑ̏̋̓̏̑̒̋́ ̗̪̅̉̒̆̑̓́̉́ 
˚́̒̌̏̃ȡ ȵˡ̆̎̏̓̉̐̒̋̆ ̋́̑́̋̓̆̑̉̒̓̉̋̆ ̖̄̌́̓̋̉ ̙̯̖̍̉̉̎̉ ̯̪̆̌̉́  ̔ ́̑ ̪̓̆̑̉́̍́ 
̏̒̏̂́ ̒́ ̔ ̈̎́̐̑̆̅̏̃́̌̉̍ ̏̑̍́̍́̕ ́̓̆̑̏̒̋̌̆̑̏̈̆ȱ 
ˎ̪̑̏ ̗̒̓̑́̎̉́ȡ 132 
ˎ̪̑̏ ̒̌̉̋́ȡ 128 ̒ ̌̉̋́ȟ 17 ̓ ́̂̆̌̆ ̉ 7 ̄ ̑́̉̕ ̋̏̎́ 
ˎ̪̑̏ ̖̂̉̂̌̉̏̄̑́̒̋̉̕ ̐̏̅́̓́̋́ȡ 171 
ˠ̒̓́̎̏̃́ ̉ ̍̆̒̓̏ ̄̅̆ ̪̆ ̑́̅ ̣̉̈̑́̆̎ȡ ˡ́̋̔̌̓̆̓ ̗̖̍̆̅̉̉̎̒̋̉ ̎́̔̋́, ɣ ̎̉̃̆̑̈̉̓̆̓́ 
̔ ˗̪̗̑́̄̔̆̃̔ 
˚̘́̔̎́ ̏̂̌́̒̓ ɉˠˑ˗Ɋȡ ˙̗̆̅̉̉ ̎́ 
˙̆̎̓̏̑ȡ ˜̑ ̏̕Ȣ ̅̑ ˕̑̆̎́ ˟̯́̎́̒̋̏̃̉ȟ ̑̆̅̏̃̎̉ ̐̑̏̆̒̏̑̕ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ 
ˢ̪̉̒̓̏̌̏̄̉́ ̉ ̪̆̍̂̑̉̏̌̏̄̉́ ˡ́̋̔̌̓̆̓́ ̗̖̍̆̅̉̉̎̒̋̉ ̎́̔̋́ ˠ̎̉̃̆̑̈̉̓̆̓́ ̔ 
˗̪̗̑́̄̔̆̃̔  
˜̑ ̏̕Ȣ ̅̑ ˏ̆̒̎́ ˞̯̓́̎̋̏̃̉ȟ ̃́̎̑̆̅̎̉ ̐̑̏̆̒̏̑̕ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ ˜̙́̓̏̌̏ ̋́ 
̪́̎́̓̏̍̉́ ˡ́̋̔̌̓̆̓́ ̍ ̗̖̆̅̉̉̎̒̋̉ ̎ ́̔̋́ ɣ ̎̉̃̆̑̈̉̓̆̓́ ̔ ˗̪̗̑́̄̔̆̃̔Ȣ  

˛̗̆̎́ ̉ ̏̅̂̑́̎́ 
ˑ́̓̔̍ ̪̐̑̉́̃̆ ̓̆̍̆ȡ 22.08.2022. ʛʦʜʠʥʝ 
ˎ̪̑̏ ̏̅̌̔̋̆ ̉ ̅́̓̔̍ ̖̮̐̑̉̃́̓́́ ̅̏̋̓̏̑̒̋̆ ̗̪̅̉̒̆̑̓́̉̆ȡ ̪̂̑̏ )6-03-651/44  
̏̅ ρσȢπωȢςπςςȢ ̄̏̅̉̎̆. 
˗̪̏̍̉̒̉́ ̈́ ̗̏̆̎̔ ̘̎́̔̎̆ ̈́̒̎̏̃́̎̏̒̓̉ ̓̆̍̆ ̉ ̮̉̒̐̔̆̎̏̒̓ ̔ ̒̌̏̃́ ̋́̎̅̉̅́̓́ȡ 
1. ̃ ̑̏̕Ȣ ̅̑ ˔̏̑́̎ ˙̭̯̉̌̏̒́̃̆̃̉ȟ ̑̆̅̏̃̎̉ ̐̑̏̆̒̏̑̕ ˡ́̋̔̌̓̆̓́ ̗̖̍̆̅̉̉̎̒̋̉ 
̎́̔̋́ ɣ ̎̉̃̆̑̈̉̓̆̓́ ̔ ˗̪̗̑́̄̔̆̃̔ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ ˢ̪̉̒̓̏̌̏̄̉́ ̉ 
̪̆̍̂̑̉̏̌̏̄̉́ȟ ̐ ̑̆̅̒̆̅̎̉̋Ƞ 
ςȢ ˜̑̏̕Ȣ ̅̑ ˙̪́́ ˞̯́̈̅́̎̏̃̉ȟ ̃́̎̑̆̅̎̉ ̐̑̏̆̒̏̑̕ ˡ́̋̔̌̓̆̓́ ̗̖̍̆̅̉̉̎̒̋̉ ̎́̔̋ ́
ˠ̎̉̃̆̑̈̉̓̆̓́ ̔ ˗̪̗̑́̄̔̆̃̔ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ ˢ̪̉̒̓̏̌̏̄̉́ ̉ ̪̆̍̂̑̉̏̌̏̄̉́ȟ 
̘̌́̎Ƞ 
σȢ ˜̑̏̕Ȣ ̅̑ ˙̗̉̌̉́ ˘̯́̂̔̅̏̃̉ ˎ̯̏̑̏̃̉ȟ ̃́̎̑̆̅̎̉ ̐̑̏̆̒̏̑̕ ˙̗̆̅̉̉̎̒̋̏̄ 
́̋̔̌̓̆̓́̕ ˠ̎̉̃̆̑̈̉̓̆̓́ ̔ ˎ̆̏̄̑́̅̔ ̈́ ̔̇̔ ̘̎́̔̎̔ ̏̂̌́̒̓ ˢ̪̉̒̓̏̌̏̄̉́ ̉ 
̪̆̍̂̑̉̏̌̏̄̉́, ̘ ̌́̎Ȣ  
˗̪̏̍̉̒̉́ ̈́ ̗̏̆̎̔ ̉ ̏̅̂̑́̎̆ ̅̏̋̓̏̑̒̋̆ ̗̪̅̉̒̆̑̓́̉̆ȡ 
1. ̓ ̉̓̔̌́ȟ ̉̍̆ ̉ ̐̑̆̈̉̍̆ȟ ̮̈̃́̆ȟ ̎́̈̉̃ ́̋̔̌̓̆̓́̕Ⱦ ̉̎̒̓̉̓̔̓́ ̉ ̔̎̉̃̆̑̈̉̓̆̓́ 
2. ̓ ̉̓̔̌́ȟ ̉̍̆ ̉ ̐̑̆̈̉̍̆ȟ ̮̈̃́̆ȟ ̎́̈̉̃ ́̋̔̌̓̆̓́̕Ⱦ ̉̎̒̓̉̓̔̓́ ̉ ̔̎̉̃̆̑̈̉̓̆̓́ 
3. ̓ ̉̓̔̌́ȟ ̉̍̆ ̉ ̐̑̆̈̉̍̆ȟ ̮̈̃́̆ȟ ̎́̈̉̃ ́̋̔̌̓̆̓́̕Ⱦ ̉̎̒̓̉̓̔̓́ ̉ ̔̎̉̃̆̑̈̉̓̆̓́ 
4. ̓ ̉̓̔̌́ȟ ̉̍̆ ̉ ̐̑̆̈̉̍̆ȟ ̮̈̃́̆ȟ ̎́̈̉̃ ́̋̔̌̓̆̓́̕Ⱦ ̉̎̒̓̉̓̔̓́ ̉ ̔̎̉̃̆̑̈̉̓̆̓́ 
5. ̓ ̉̓̔̌́ȟ ̉̍̆ ̉ ̐̑̆̈̉̍̆ȟ ̮̈̃́̆ȟ ̎́̈̉̃ ́̋̔̌̓̆̓́̕Ⱦ ̉̎̒̓̉̓̔̓́ ̉ ̔̎̉̃̆̑̈̉̓̆̓́ 
ˑ́̓̔̍ ̏̅̂̑́̎̆ ̗̪̅̉̒̆̑̓́̉̆ȡ 
 
 
 



 
 

 
 
 

Identifikaciona stanica doktorske diserta cije (latinica)  

 

Autor  
Ime i prezime: 6ÅÓÎÁ 2ÏÓÉç 
$ÁÔÕÍ É ÍÅÓÔÏ ÒÏíÅÎÊÁȡ 02.05.1983., Kragujevac 
3ÁÄÁĤÎÊÅ ÚÁÐÏÓÌÅÎÊÅȡ IstraĿÉÖÁé ÐÒÉÐÒÁÖÎÉk ÚÁ ÕĿÕ ÎÁÕéÎÕ ÏÂÌÁÓÔ (ÉÓÔÏÌÏÇÉÊÁ É ÅÍbriologija, 
Fakulteta medicinskih nauka, Univerziteta u Kragujevcu 

Doktorsk a disertacija  
Naslov: ,ȟ&ÅÎÏÔÉÐÓËÅ ËÁÒÁËÔÅÒÉÓÔËÅ ÇÌÁÔËÉÈ ÍÉĤÉçÎÉÈ çÅÌÉÊÁ Õ ÁÒÔÅÒÉÊÁÍÁ ÏÓÏÂÁ ÓÁ 
uznapredovalim formama aterosklerozeȱ 
Broj stranica: 132 
Broj slika: 128, slike, 17 tabele i 7 grafikona 
Broj bibliografski podataka: 171 
Ustanova i mesto gdÅ ÊÅ ÒÁÄ ÉÚÒÁíÅÎȡ Fakultet medicinskih nauka, Univerzitet u Kragujevcu 
.ÁÕéÎÁ ÏÂÌÁÓÔ ɉ5$+Ɋȡ  
Mentor: Prof. dr Irena Tanaskoviçȟ ÒÅÄÏÖÎÉ ÐÒÏÆÅÓÏÒ za uĿÕ ÎÁÕénu oblast Histologija i 
embriologija Fakulteta medicinskih nauka Univerziteta u Kragujevcu 
Prof. dÒ 6ÅÓÎÁ 3ÔÁÎËÏÖÉçȟ ÖÁÎÄÒÅÄÎÉ profesor za uĿÕ ÎÁÕénu oblast PatoloĤËÁ ÁÎÁÔÏÍÉÊÁ 
Fakulteta medicinskih nauka Univerziteta u Kragujevcu 

Ocena I odbrana 
Datum prijave teme: 
Broj odluke I datum prihvatanja teme doktorske disertacije: broj  IV-03-651/44  
od 13.09.2022. godine. 
+ÏÍÉÓÉÊÁ ÚÁ ÏÃÅÎÕ ÎÁÕéÎÅ ÚÁÓÎÏÖÁÎÏÓÔÉ ÔÅÍÅ É Éspunjenost uslova kandidata: 
1. Prof. dr Zoran MilosavÌÊÅÖÉç, redovni profesor Fakulteta medicinskih nauka Univerziteta u 
Kragujevcu za uĿÕ ÎÁÕénu oblast Histologija i embriologija, presednik; 
2. Prof. dr Maja SaÚÄÁÎÏÖÉç, vanredni profesor Fakulteta medicinskih nauka Univerziteta u 
Kragujevcu, za uĿÕ ÎÁÕénu oblast Histologija i embriologija,éÌÁÎ; 
3. Prof. dr Milica LabudÏÖÉç "ÏÒÏÖÉç, vanredni profesor za uĿÕ ÎÁÕénu oblast Histologija i 
embriologija Medicinskig fakukteta Univerziteta u Beogradu 
 
Komisija za ocenu i odbranu doktorske disertacija: 
1. titula, ime i prezime, zvanje, naziv fakulteta/ instituta i univerziteta 
2. titula, ime i prezime, zvanje, naziv fakulteta/ instituta i univerziteta 
3. titula, ime i prezime, zvanje, naziv fakulteta/ instituta i univerziteta 
4. titula, ime i prezime, zvanje, naziv fakulteta/ instituta i univerziteta 
5. titula, ime i prezime, zvanje, naziv fakulteta/ instituta i univerziteta  
Datum odbrane disertacije 
 
 



 
 

 

Auth or  
Name and surname: 6ÅÓÎÁ 2ÏÓÉç 
Date and place of birth: 02.05.1983, Kragujevac 
Current employment: Trainee researcher for the specialized scientific field of Histology and 
Embryology, Faculty of Medical Sciences, University of Kragujevac 

Doctoral Dissertation  
Title: Ȭ0Èenotypic characteristics of smooth muscle cells in the arteries of persons with 
ÁÄÖÁÎÃÅÄ ÔÙÐÅÓ ÏÆ ÁÔÈÅÒÏÓÃÌÅÒÏÓÉÓȭ 
No. of pages: 132 
No. of images: 128 images, 17 tables and 7 graphs 
No. of bibliographic data: 171 
Instituti on and place of work: Faculty of Medical Sciences, University of Kragujevac 
Scientific area (UDK): Medicine 
Mentor :  Professor Irena Tanaskovic, MD, DSc, MSc, Full Professor for the specialized 
scientific field of Histology and Embryology, Faculty of Medical Sciences, University of 
Kragujevac 
Professor 6ÅÓÎÁ 3ÔÁÎËÏÖÉçȟ -$ȟ DSc, MSc, Associate Professor for the specialized scientific 
field of Pathological Anatomy, Faculty of Medical Sciences, University of Kragujevac 

Grade and Dissertation Defense  
Topic Application Date: 
Decision number and date od acceptance of the doctoral: number IV-03-651/44  
dated from 13.09.2022 
Commission for evaluation of the scientific merit of the topic and the eligibility of the 
candidate: 
1. 0ÒÏÆÅÓÓÏÒ :ÏÒÁÎ -ÉÌÏÓÁÖÌÊÅÖÉç MD, DSc, MSc, Full Professor for the specialized scientific 
field of Histology and Embryology, Faculty of Medical Sciences, University of Kragujevac, 
president; 
2. Professor  Maja Sazdanoviçȟ -$ȟ $3Ãȟ -3Ãȟ !ÓÓÏÃÉÁÔÅ 0ÒÏÆÅÓÓÏÒ ÆÏÒ ÔÈÅ ÓÐÅÃÉÁÌÉÚÅÄ 
scientific field of Histology and Embryology, Faculty of Medical Sciences, University of 
Kragujevac, member; 
3. 0ÒÏÆÅÓÓÏÒ  -ÉÌÉÃÁ ,ÁÂÕÄÏÖÉç "ÏÒÏÖÉçȟ -$ȟ $3Ãȟ -3Ãȟ !ÓÓÏÃÉÁÔÅ 0ÒÏÆÅÓÓÏÒ ÆÏÒ ÔÈÅ ÓÐÅÃÉÁÌÉÚÅÄ 
scientific field of Histology and Embryology, Faculty of Medical Sciences, University of 
Kragujevac, member; 
 
Commission for evaluation and defense of doctoral: 
1. title, name and surname, position, name of faculty/ institute and university 
2. title, name and surname, position, name of faculty/ institute and university 
3. title, name and surname, position, name of faculty/ institute and university  
4. title, name and surname, position, name of faculty/ institute and university 
5. title, name and surname, position, name of faculty/ institute and university 
Date of Dissertation Defense: 
 
 



 
 

˔̖̗́̃́̌̎̉ ́
 
 

˜̏̒̆̂̎̔ ̖̈́̃́̌̎̏̒̓ ̪̅̔̄̔̆̍ ̍̏̍ ̍̆̎̓̏̑̔ ̐̑ ̏.̕ ̅ ̑ ˕̑̆̎̉ ˟̯́̎́̒̋̏̃̉ ̎ ́ ̒̃ ̖̪̆̂̏̔̃́̓̎̏  
̯̐̏̍̏̉ȟ ̙̗̐̏̅̑̉ ̉ ̮̑́̈̔̍̆̃́̔  ̏ ̋̏ ̉̈̑́̅̆ ̅̏̋̓̏̑̒̋̆ ̗̪̅̉̒̆̑̓́̉̆Ȣ 
 
˔́ ̖̭̃́̔ ̪̆̍ ̒̆ ̉ ̍̏̍ ̋̏̍̆̎̓̏̑̔  ̐ ̑̏̕. ̅ ̑ ˏ̆̒̎̉ ˞̯̓́̎̋̏̃̉ ̎ ́ ̒̃ ̪̆̒̓̑́̎̏ ̯̐̏̍̏̉  ̉
̙̗̐̏̅̑̉ ̏̋̏ ̉̈̑́̅̆  ̅ ̏̋̓̏̑̒̋̆ ̗̪̅̉̒̆̑̓́̉̆Ȣ 
 
˚̆̉̈̍̆̑̎̔ ̈́ ̖̃́̌̎̏̒̓ ̪̅̔̄̔̆̍ ̪̪̒̃̏̏  ̐ ̏̑ ̗̏̅̉̉ ̎ ́ ̘̪̎̆̒̆̂̉̎̏ ̙̗̐̏̅̑ ̉̉  ̑̈́ ̮̔̍̆̃́̔  
̪̋̏̔ ̒̔ ̍̉ ̐̑̔̇̉̌̉Ȣ 
 
ˑ̏ ̋̓̏̑̒̋̔ ̗̪̅̉̒̆̑̓́̉̔ ̯̪̐̏̒̃̆̔̆̍ ̒ ̪̃̏̉̍ ̭̑̏̅̉̓̆̉̍́Ȣ 
 



 
 

ʉɸɾɽʊɸʂ 

ʇʨʝʜʤʝʪ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘʘˁ ʿʝ ʝʚʘʣʫʘʮʠʿʘ ʫʣʦʛʝ ʮʠʪʦʭʠʩʪʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ 

ʧʘʪʦʛʝʥʝʟʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʀʩʪʨʘʞʠʚʘˁʝ ˂ʝ ʦʙʫʭʚʘʪʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʟʣʠʯʠʪʠʭ ʬʘʟʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʮʠʪʦʭʠʩʪʦʣʦʰʢʫ ʠ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʫ ʘʥʘʣʠʟʫ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ 

ʧʨʦʤʝʥʘ, ʢʘʦ ʠ ʫʪʚʨʹʠʚʘˁʝ ʤʦʛʫ˂ʝ ʧʦʚʝʟʘʥʦʩʪʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʘ ʩʘ ʢʣʠʥʠʯʢʦʤ ʩʣʠʢʦʤ 

ʧʘʮʠʿʝʥʘʪʘ.  

ʇʣʘʥʠʨʘʥʘ ʿʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ʢʣʠʥʠʯʢʦ-ʭʠʩʪʦʧʘʪʦʣʦʰʢʘ ʩʪʫʜʠʿʘ ʪʠʧʘ ʩʣʫʯʘʿ-ʢʦʥʪʨʦʣʘ. 

ʉʪʫʜʠʿʘ ˂ʝ ʦʙʫʭʚʘʪʠʪʠ 21 ʫʟʦʨʘʢ ʫ ʛʨʫʧʠ ʩʣʫʯʘʿʝʚʘ ʠ 41 ʫʟʦʨʘʢ ʫ ʛʨʫʧʠ ʢʦʥʪʨʦʣʘ. ɻʨʫʧʫ 

ʩʣʫʯʘʿʝʚʘ ʯʠʥʝ ʫʟʦʨʮʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʫʤʨʣʠʭ, ʩʘ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʬʦʨʤʘʤʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ɻʨʫʧʫ ʢʦʥʪʨʦʣʘ ʯʠʥʝ ʫʟʦʨʮʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʫʤʨʣʠʭ, ʩʘ ʨʘʥʠʤ 

ʣʝʟʠʿʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

ʋ ʩʪʫʜʠʿʠ ˂ʝ ʙʠʪʠ ʘʥʘʣʠʟʠʨʘʥʝ ʮʠʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʧʨʝʤʘ ʢʣʘʩʠʬʠʢʘʮʠʿʠ American Heart Association Committee on Vascular Lesions of the 

Council of Atherosclerosis, ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʨʠʰ˂ʝˁʝʤ ʯʝʪʠʨʠ 

ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʘ ʤʘʨʢʝʨʘ ï Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, S-100 ʧʨʦʪʝʠʥ, ʜʝʟʤʠʥ ʠ 

ʚʠʤʝʥʪʠʥ, ʢʘʦ ʠ ʚʝ˂ʠ ʙʨʦʿ ʚʘʨʠʿʘʙʣʠ ʜʦʙʠʿʝʥʠʭ ʠʟ ʠʩʪʦʨʠʿʘ ʙʦʣʝʩʪʠ. 

ʂʘʦ ʥʘʿʚʘʞʥʠʿʠ ʨʝʟʫʣʪʘʪ ʦʚʝ ʩʪʫʜʠʿʝ ʦʯʝʢʫʿʝ ʩʝ ʫʪʚʨʹʠʚʘˁʝ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ 

ʮʠʪʦʭʠʩʪʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʚʦʜʝ ʧʨʦʛʨʝʩʠʿʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ. ʆʩʠʤ 

ʪʦʛʘ, ʨʝʟʫʣʪʘʪʠ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʫ ʦʚʦʿ ʩʪʫʜʠʿʠ ʤʦʛʣʠ ʙʠ ʜʘ ʫʢʘʞʫ ʥʘ 

ʧʦʚʝʟʘʥʦʩʪ ʢʣʠʥʠʯʢʝ ʩʣʠʢʝ ʢʦʨʦʥʘʨʥʝ ʙʦʣʝʩʪʠ ʠ ˁʝʥʠʭ ʮʠʪʦʭʠʩʪʦʣʦʰʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʦʜʥʦʩʥʦ, ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ.  

ʂˀʫʯʥʝ ʨʝʯʠ: ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ, ʮʠʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, 

ʩʠʤʧʪʦʤʘʪʦʣʦʛʠʿʘ 

 

 

 

 

 

 

 

 

 

 



 
 

 
SUMMARY  

The subject of this research is the evaluation of the role of cytohistological factors that contribute 

to the pathogenesis of atherosclerosis. The research will include the characteristics of different 

stages of atherosclerosis, cytohistological and immunohistochemical analysis of atherosclerotic 

changes, as well as determining the possible association of other factors with the clinical picture 

of patients.  

A retrospective clinical-histopathological case-control study has been planned. The study will 

include 21 samples in the case group and 41 samples in the control group. The case group 

consists of samples of coronary arteries of deceased persons with advanced types of 

atherosclerosis. The control group consists of samples of coronary arteries of deceased persons 

with early lesions of atherosclerosis. 

The study will analyze the cytohistological characteristics of the stage of atherosclerosis 

according to the classification of the American Heart Association Committee on Vascular Lesions 

of the Council of Atherosclerosis, immunohistochemical characteristics by using four 

immunohistochemical markers - Ŭ-smooth muscle actin, S-100 protein, desmin and vimentin, as 

well as a larger number of variables obtained from medical histories. 

The determination of the most significant cytohistological factors that lead to the progression of 

coronary artery atherosclerosis is expected to be the most important result of this study. In 

addition, the results of the immunohistochemical analysis in this study could indicate the 

association between the clinical picture of coronary disease and its cytohistological 

characteristics, that is, the stage of atherosclerosis. 

Key words: atherosclerosis of coronary arteries, cytohistological characteristics, 

symptomatology 
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ʌɽʅʆʊʀʇʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɻʃɸʊʂʀʍ ʄʀʐʀɴʅʀʍ ɴɽʃʀɱɸ ʋ 

ʂʆʈʆʅɸʈʅʀʄ ɸʈʊɽʈʀɱɸʄɸ ʆʉʆɹɸ ʉɸ ʋɿʅɸʇʈɽɼʆɺɸʃʀʄ ʌʆʈʄɸʄɸ 

ɸʊɽʈʆʉʂʃɽʈʆɿɽ 

1. ʋɺʆɼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3 
 

ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʤʧʣʝʢʩʥʫ ʙʦʣʝʩʪ ʯʠʿʘ ʧʘʪʦʛʝʥʝʟʘ ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʰʝ ʢʘʦ 

ʨʝʤʦʜʝʣʦʚʘˁʝ ʘʨʪʝʨʠʿʩʢʦʛ ʟʠʜʘ ʫ ʫʩʣʦʚʠʤʘ ʧʦʚʝ˂ʘʥʦʛ ʧʨʠʪʠʩʢʘ, ʫʜʨʫʞʝʥʦ ʩʘ 

ʭʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʿʦʤ ʠ ʧʦʩʣʝʜʠʯʥʠʤ ʟʘʧʘˀʝˁʝʤ.  

ʋ ʠʥʠʮʠʿʘʣʥʦʿ ʬʘʟʠ ʨʝʤʦʜʝʣʦʚʘˁʘ, ʥʦʚʦʩʠʥʪʝʪʠʩʘʥʠ ʪʢʠʚʥʠ ʬʘʢʪʦʨʠ ʫʪʠʯʫ ʥʘ ʚʘʩʢʫʣʘʨʥʝ 

ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ, ʧʨʦʤʦʚʠʰʫ ˁʠʭʦʚʫ ʬʝʥʦʪʠʧʩʢʫ ʤʦʜʫʣʘʮʠʿʫ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ 

ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ, ʠˁʭʦʚʫ ʤʠʛʨʘʮʠʿʫ ʫ ʩʫʙʝʥʜʦʪʝʣ ʠʥʪʠʤʝ, ʩʘ ʧʦʩʣʝʜʠʯʥʦʤ ʩʠʥʪʝʟʦʤ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ, ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʧʨʦʪʝʦʛʣʠʢʘʥʩʢʦʛ ʩʘʩʪʘʚʘ, ʫʩʣʝʜ ʯʝʛʘ ʜʦʣʘʟʠ 

ʜʦ ʭʠʧʝʨʪʨʦʬʠʿʝ ʢʘʦ ʩʣʝʜʝ˂ʝ ʬʘʟʝ ʚʘʩʢʫʣʘʨʥʦʛ ʨʝʤʦʜʝʣʦʚʘˁʘ (Allahverdian, 2018; 

Humphrey, 2021).  

ʋʢʦʣʠʢʦ ʿʝ ʭʠʧʝʨʪʝʥʟʠʿʘ ʫʜʨʫʞʝʥʘ ʩʘ ʭʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʿʦʤ, ʫʧʦʨʝʜʦ ʩʘ ʧʦʚʝ˂ʘʥʦʤ 

ʩʠʥʪʝʟʦʤ ʧʨʦʪʝʦʛʣʠʢʘʥʘ, ʜʦʣʘʟʠ ʜʦ ʠʥʩʫʜʘʮʠʿʝ LDL-ʘ ʫ ʩʫʙʝʥʜʦʪʝʣ.  ʃʠʧʠʜʥʝ ʢʘʧˀʠʮʝ ʩʝ 

ʚʠʩʦʢʠʤ ʘʬʠʥʠʪʝʪʦʤ  ʚʝʟʫʿʫ ʟʘ ʧʨʦʪʝʦʛʣʠʢʘʥʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ, ʰʪʦ ʿʝ ʧʨʝʜʫʩʣʦʚ ʟʘ ˁʠʭʦʚʫ 

ʦʢʩʠʜʘʮʠʿʫ. ʆʢʩʠʜʠʩʘʥʠ LDL (ox-LDL) ʘʢʪʠʚʠʨʘ ʝʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʯʠˁʫ ʜʘ 

ʝʢʩʧʨʠʤʠʨʘʿʫ ʘʜʭʝʟʠʦʥʝ ʧʨʦʪʝʠʥʝ ʠʟ ʧʦʨʦʜʠʮʝ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ʠ ʩʝʣʝʢʪʠʥʘ, ʢʘʦ ʠ 

ʩʧʝʮʠʬʠʯʥʝ ʮʠʪʦʢʠʥʝ-ʭʝʤʦʢʠʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʘ ʠʥʠʮʠʿʘʣʥʫ ʬʘʟʫ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠʣʠ 

ʪʠʧ I ʣʝʟʠʿ ʝ (Stary et al, 1994). 

ɸʜʭʝʨʠʨʘʥʠ ʤʦʥʦʮʠʪʠ ʠ ʊ ʣʠʤʬʦʮʠʪʠ ʤʠʛʨʠʨʘʿʫ ʫ ʩʫʙʝʥʜʦʪʝʣ. ʄʦʥʦʮʠʪʠ ʩʝ ʤʦʜʠʬʠʢʫʿʫ ʫ 

ʤʘʢʨʦʬʘʛʝ, ʧʫʪʝʤ scavenger ʨʝʮʝʧʪʦʨʘ ʧʨʝʫʟʠʤʘʿʫ ox-LDL ʠ ʪʨʘʥʩʬʦʨʤʠʰʫ ʩʝ ʫ Ăʧʝʥʘʩʪʝò 

ʝ˂ʣʠʿʝ (ʝʥʛʣ. foam cells) ʢʦʿʝ ʬʦʨʤʠʨʘʿʫ ʤʘʩʥʝ ʧʨʫʛʝ (ʪʨʘʢʝ), ʦʜʥʦʩʥʦ ʪʠʧ II ʣʝʟʠʿʝ (Stary et 

al, 1994). 

ʋ ʩʪʘʜʠʿʫʤʫ ʧʨʝʘʪʝʨʦʤʘ ï ʠʥʪʝʨʤʝʜʠʿʘʨʥʝ ʣʝʟʠʿʝ (ʪʠʧ III ʣʝʟʠʿʝ), ʣʠʧʠʜʥʝ ʘʢʫʤʫʣʘʮʠʿʝ 

ʧʨʝʚʘʟʠʣʘʟʝ ʢʘʧʘʮʠʪʝʪʝ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ, ʧʘ ʩʝ ʫ ʩʫʙʝʥʜʦʪʝʣʥʦʤ ʚʝʟʠʚʥʦʤ ʪʢʠʚʫ ʣʠʧʠʜʠ 

ʥʘʢʫʧˀʘʿʫ ʠ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦ ʫ ʚʠʜʫ ʤʘʣʠʭ, ʠʟʦʣʦʚʘʥʠʭ ʘʢʫʤʫʣʘʮʠʿʘ (Stary et al, 1994). 

ʊʠʧ  IV ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʝ ʣʝʟʠʿʝ ʠʣʠ ʘʪʝʨʦʤ ʢʘʨʘʢʪʝʨʠʰʝ ʘʢʫʤʫʣʘʮʠʿʘ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ 

ʣʠʧʠʜʘ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʫ ʬʦʨʤʠ ʝʢʩʪʝʥʟʠʚʥʦʛ ʣʠʧʠʜʥʦʛ ʿʝʟʛʨʘ, ʩʘ ʤʘʣʦ ʬʠʙʨʦʟʥʦʛ 

ʚʝʟʠʚʘ ʠ ʙʝʟ ʜʝʬʝʢʘʪʘ ʥʘ ʧʦʚʨʰʠʥʠ ʧʣʘʢʘ (Stary et al, 1995). 

ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʥʘ ʣʝʟʠʿʘ ʢʦʿʘ ʩʘʜʨʞʠ ʧʨʦʤʠʥʝʥʪʥʦ ʥʦʚʦʩʪʚʦʨʝʥʦ ʬʠʙʨʦʟʥʦ ʚʝʟʠʚʥʦ ʪʢʠʚʦ 

ʢʣʘʩʠʬʠʢʫʿʝ ʩʝ ʢʘʦ ʪʠʧ V ʣʝʟʠʿʝ. ʋʢʦʣʠʢʦ ʥʘʩʪʘʣʦ ʬʠʙʨʦʟʥʦ ʚʝʟʠʚʦ ʧʨʝʢʨʠʚʘ ʣʠʧʠʜʥʦ 

ʿʝʟʛʨʦ, ʣʝʟʠʿʘ ʩʝ ʢʣʘʩʠʬʠʢʫʿʝ ʢʘʦ ʬʠʙʨʦʘʪʝʨʦʤ ʠʣʠ ʪʠʧ Vʘ ʣʝʟʠʿʝ. ʊʠʧ V ʣʝʟʠʿʝ ʢʦʜ ʢʦʛʘ 

ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ ʩʘʜʨʞʠ ʢʘʣʮʠʬʠʢʘʪʝ, ʢʣʘʩʠʬʠʢʫʿʝ ʩʝ ʢʘʦ ʪʠʧ Vb ʣʝʟʠʿʝ. ʋʢʦʣʠʢʦ ʫ ʣʝʟʠʿʠ 

ʥʠʿʝ ʧʨʠʩʫʪʥʦ ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ, ʚʝ˂ ʿʝ ʠʥʪʠʤʘ ʩʘʩʪʘʚˀʝʥʘ ʠʟ ʜʝʙʝʣʠʭ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ, 

ʣʝʟʠʿʘ ʩʝ ʢʣʘʩʠʬʠʢʫʿʝ ʢʘʦ ʪʠʧ Vc (Stary et al, 1995). 

ʂʘʦ ʢʦʤʧʣʠʢʦʚʘʥʘ ʣʝʟʠʿʘ (ʪʠʧ VI ʣʝʟʠʿʝ), ʢʣʘʩʠʬʠʢʫʿʝ ʩʝ ʣʝʟʠʿʘ ʥʘ ʩʪʘʜʠʿʫʤʫ ʘʪʝʨʦʤʘ (ʪʠʧ 

IV) ʠʣʠ ʬʠʙʨʦʘʪʝʨʦʤʘ (ʪʠʧ V) ʢʦʿʘ ʿʝ ʢʦʤʧʣʠʢʦʚʘʥʘ ʨʫʧʪʫʨʦʤ (ʧʦʜʪʠʧ VIa), ʭʝʤʦʨʘʛʠʿʦʤ 

(ʧʦʜʪʠʧ VIb) ʠʣʠ ʪʨʦʤʙʦʟʦʤ (ʧʦʜʪʠʧ VIc). ʋʢʦʣʠʢʦ ʩʫ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʠʩʫʪʥʝ ʩʚʝ ʪʨʠ ʚʨʩʪʝ 

ʢʦʤʧʣʠʢʘʮʠʿʘ, ʣʝʟʠʿʘ ʩʝ ʢʣʘʩʠʬʠʢʫʿʝ ʢʘʦ ʧʦʜʪʠʧ VIa,b,c (Stary et al, 1995). 

ʄʝʹʫʪʠʤ, ʠʘʢʦ ʿʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʚʝ˂ ʜʝʮʝʥʠʿʘʤʘ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʙʘʟʠʯʥʠʭ ʠ 

ʢʣʠʥʠʯʢʠʭ ʜʠʩʮʠʧʣʠʥʘ, ʿʦʰ ʫʚʝʢ ʧʦʩʪʦʿʝ ʥʝʜʦʫʤʠʮʝ ʫ ʩʘʚʨʝʤʝʥʦʿ ʣʠʪʝʨʘʪʫʨʠ. ɿʙʦʛ ʪʦʛʘ ʙʠ 

ʧʨʝʜʤʝʪ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʝʚʘʣʫʘʮʠʿʘ ʫʣʦʛʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ˁʠʭʦʚʦʛ ʬʝʥʦʪʠʧʘ (ʩʠʥʪʝʪʩʢʠ ʠʣʠ ʢʦʥʪʨʘʢʪʠʣʥʠ) ʠ ʦʜʨʝʹʠʚʘˁʝ ˁʠʭʦʚʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʬʝʥʦʪʠʧʩʢʫ ʤʦʜʠʬʠʢʘʮʠʿʫ ʫ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ, ʘ ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʦʚʝ 

ʩʪʫʜʠʿʝ ʙʠ ʜʦʧʨʠʥʝʣʠ ʨʘʟʫʤʝʚʘˁʫ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʫ ʧʘʪʦʛʝʥʝʟʠ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʧʨʦʤʝʥʘ (Xiao, 2020).  
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1.1. ɺʘʩʢʫʣʘʨʥʝ ʛʣaʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

 

ɺʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʯʠʥʝ ʜʦʤʠʥʘʥʪʥʫ ˂ʝʣʠʿʩʢʫ ʧʦʧʫʣʘʮʠʿʫ ʤʝʜʠʿʝ ʢʨʚʥʠʭ 

ʩʫʜʦʚʘ, ʜʦʢ ʩʝ ʤʘˁʠ ʙʨʦʿ ʦʚʠʭ ˂ʝʣʠʿʘ ʥʘʣʘʟʠ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʠ ʘʜʚʝʥʪʠʮʠʿʠ. ʋ 

ʚʘʩʢʫʣʘʨʥʦʤ ʩʠʩʪʝʤʫ, ʿʝʜʠʥʠ ʢʨʚʥʠ ʩʫʜʦʚʠ ʢʦʿʠ ʥʝ ʩʘʜʨʞʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʫ 

ʢʘʧʠʣʘʨʠ, ʧʦʩʪʢʘʧʠʣʘʨʥʝ ʠ ʩʘʙʠʨʥʝ ʚʝʥʫʣʝ. ʂʦʜ ʦʚʠʭ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʠʭ ʩʫʜʦʚʘ, ʬʫʥʢʮʠʿʫ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʧʨʝʫʟʠʤʘʿʫ ʧʝʨʠʮʠʪʠ (Attwell et al, 2016; Ross and Pawlina 2016).  

ʆʩʠʤ ʰʪʦ ʩʫ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʟʘʩʪʫʧˀʝʥʝ ʫ ʤʝʜʠʿʠ ʢʨʚʥʠʭ ʩʫʜʦʚʘ, ʚʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʟʘʩʪʫʧˀʝʥʝ ʩʫ ʠ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʘʨʪʝʨʠʿʘ ʝʣʘʩʪʠʯʥʦʛ ʪʠʧʘ ʠ 

ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ, ʛʜʝ ʠʘʢʦ ʨʝʣʘʪʠʚʥʦ ʤʘʣʦʙʨʦʿʥʝ, ʪʘʢʦʹʝ ʯʠʥʝ ʛʣʘʚʥʠ ˂ʝʣʠʿʩʢʠ ʝʥʪʠʪʝʪ 

(ʦʢʦ 95%). ʆʜ ʦʩʪʘʣʠʭ ˂ʝʣʠʿʩʢʠʭ ʧʦʧʫʣʘʮʠʿʘ ʧʨʠʩʫʪʥʠ ʩʫ ʤʘʢʨʦʬʘʛʠ, ʣʠʤʬʦʮʠʪʠ, 

ʤʘʩʪʦʮʠʪʠ ʠ ʚʘʩʢʫʣʘʨʥʝ ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ (Bobryshev and Lord, 1995a,b.c; Bobryshev, 

2010; Laļkoviĺ i sar, 2020).   

ʋ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʘʨʪʝʨʠʿʘ ʝʣʘʩʪʠʯʥʦʛ ʪʠʧʘ, ʢʘʦ ʠ ʧʦʿʝʜʠʥʠʤ ʘʨʪʝʨʠʿʘʤʘ ʤʠʰʠ˂ʥʦʛ 

ʪʠʧʘ ʛʜʝ ʩʫ ʧʨʠʩʫʪʥʝ, ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʦʨʠʿʝʥʪʠʩʘʥʝ ʩʫ ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ, ʜʦʢ ʩʫ ʫ 

ʤʝʜʠʿʠ ʦʨʠʿʝʥʪʠʩʘʥʝ ʮʠʨʢʫʣʘʨʥʦ ʠʣʠ ʩʧʠʨʘʣʥʦ, ʪʘʢʦ ʜʘ ʢʦʥʪʨʘʢʮʠʿʦʤ ʩʫʞʘʚʘʿʫ ʣʫʤʝʥ. 

ʌʫʥʢʮʠʿʦʤ ʦʚʠʭ ˂ʝʣʠʿ ʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʚʘʟʦʘʢʪʠʚʥʠʭ ʩʫʧʩʪʘʥʮʠ (ʘʟʦʪ ʤʦʥʦʢʩʠʜ, 

ʢʘʪʝʭʦʣʘʤʠʥʠ, ʝʥʜʦʪʝʣʠʥʠ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʥʝʫʨʦʧʝʧʪʠʜʠ) ʨʝʛʫʣʠʰʝ ʩʝ ʚʘʩʢʫʣʘʨʥʠ ʪʦʥʫʩ 

(Davis et al, 1994; Tuna et al, 2012).  

ʄʝʜʠʿʘʣʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʝʹʫʩʦʙʥʦ ʩʫ ʧʦʚʝʟʘʥʝ ʮʠʪʦʧʣʘʟʤʘʪʩʢʠʤ ʧʨʦʜʫʞʝʮʠʤʘ. 

ʂʦʤʫʥʠʢʘʥʪʥʠ ʩʧʦʿʝʚʠ (ʥʝʢʩʫʩʠ) ʢʦʿʠ ʩʝ ʬʦʨʤʠʨʘʿʫ ʥʘ ʤʝʩʪʠʤʘ ˁʠʭʦʚʦʛ ʢʦʥʪʘʢʪʘ  

ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʧʘʛʘʮʠʿʫ ʝʢʩʮʠʪʘʪʦʨʥʠʭ ʠʤʧʫʣʩʘ (Heberlein et al, 2009).  

ɺʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʦʛʫ ʜʘ ʝʢʩʧʨʠʤʠʨʘʿʫ ʜʚʘ ʬʝʥʦʪʠʧʩʢʘ ʩʪʘʪʫʩʘ: 

ʢʦʥʪʨʘʢʪʠʣʥʠ ʠ ʩʠʥʪʝʪʩʢʠ (Berk et al, 1988; Allahverdian et al, 2018).  

ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʩʫ ʠʟʜʫʞʝʥʦʛ, ʚʨʝʪʝʥʘʩʪʦʛ ʦʙʣʠʢʘ, ʩʘ 

ʿʝʜʥʠʤ, ʠʟʜʫʞʝʥʠʤ, ʮʝʥʪʨʘʣʥʦ ʧʦʩʪʘʚˀʝʥʠʤ ʿʝʜʨʦʤ ʠ ʙʨʦʿʥʠʤ ʮʠʪʦʧʣʘʟʤʘʪʩʢʠʤ 

ʧʨʦʜʫʞʝʮʠʤʘ ʢʦʿʠʤʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʫʥʠʢʘʥʪʥʠʭ ʩʧʦʿʝʚʘ. ʆʢʦ 

ʿʝʜʨʘ ʩʫ ʨʘʩʧʦʨʝʹʝʥʝ ʤʠʪʦʭʦʥʜʨʠʿʝ, ʛʨʘʥʫʣʠʩʘʥʠ ʝʥʜʦʧʣʘʟʤʘʪʩʢʠ ʨʝʪʠʢʫʣʫʤ, ʨʠʙʦʟʦʤʠ, 

ɻʦʣ˅ʠʿʝʚ ʢʦʤʧʣʝʢʩ, ʛʨʘʥʫʣʝ ʛʣʠʢʦʛʝʥʘ ʠ ʝʣʝʤʝʥʪʠ ʮʠʪʦʩʢʝʣʝʪʘ. ʉʘʜʨʞʝ ʘʢʪʠʥʩʢʝ ʠ 

ʤʠʦʟʠʥʩʢʝ ʬʠʣʘʤʝʥʪʝ ʧʨʠʧʦʿʝʥʝ ʟʘ ʛʫʩʪʘ ʪʝʣʘ (ʝʥʛʣ. dense bodies) (Wilson, 2011; Ross and 

Pawlina, 2016). ʅʝ ʩʘʜʨʞʝ ʪʨʦʧʦʥʠʥ, ʚʝ˂ ʩʝ ʤʝʭʘʥʠʟʘʤ ʤʠʰʠ˂ʥʝ ʢʦʥʪʨʘʢʮʠʿʝ ʦʩʪʚʘʨʫʿʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʣʮʠʫʿʤ-ʚʝʟʫʿʫ˂ʝʛ ʧʨʦʪʝʠʥʘ ʢʘʣʤʦʜʫʣʠʥʘ. ɺʝʟʠʚʘˁʝʤ ʿʦʥʘ ʢʘʣʮʠʿʫʤʘ, 

ʢʘʣʤʦʜʫʣʠʥ ʘʢʪʠʚʠʨʘ ʝʥʟʠʤ ʢʠʥʘʟʫ ʣʘʢʠʭ ʣʘʥʘʮʘ ʤʠʦʟʠʥʘ (ʝʥʛʣ. Myosin Light Chain Kinase 

ï MLCK), ʢʦʠʿ ʟʘʪʠʤ ʬʦʩʬʦʨʠʣʠʰʝ ʣʘʢʠ ʣʘʥʘʮ ʤʠʦʟʠʥʘ LC20, ʰʪʦ ʜʦʚʦʜʠ ʜʦ 

ʢʦʥʬʦʨʤʘʮʠʦʥʠʭ ʧʨʦʤʝʥʘ ʛʣʘʚʠʮʝ ʤʠʦʟʠʥʘ, ˁʝʥʦʛ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʤʦʣʝʢʫʣʠʤʘ ʘʢʪʠʥʘ ʰʪʦ 

ʧʦʢʨʝ˂ʝ ʤʝʭʘʥʠʟʘʤ ʢʦʥʪʨʘʢʮʠʿʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ (Wilson et al, 2002; Martinsen et al, 

2014) 

ɴʝʣʠʿʝ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʦʢʨʫʞʝʥʝ ʩʫ ʛʣʠʢʦʧʨʦʪʝʠʥʩʢʦʤ ʙʘʟʘʣʥʦʤ ʣʘʤʠʥʦʤ ʠ 

ʧʦʚʝʟʘʥʝ ʩʫ ʩʘ ʝʥʜʦʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ ʧʫʪʝʤ ˁʠʭʦʚʠʭ ʧʨʦʜʫʞʝʪʘʢʘ ʢʦʿʠ ʧʨʦʣʘʟʝ ʢʨʦʟ 

ʬʝʥʝʩʪʨʝ ʫʥʫʪʨʘʰˁʝ ʝʣʘʩʪʠʯʥʝ ʣʘʤʠʥʝ ʠ ʩʧʘʿʘʿʫ ʩʝ ʩʘ ʧʨʦʜʫʞʝʮʠʤʘ ʛʣʘʪʢʠʭ ʤʠ ʠhʥ˂ʠʭ 

˂ʝʣʠʿʘ ʤʠʦʝʥʜʦʪʝʣʥʠʤ ʩʧʦʿʝʚʠʤʘ (Heberlain et al, 2009). ʉʧʝʮʠʬʠʯʥʠ ʠʥʪʝʛʨʠʥ ʢʦʿʠ ʩʝ 

ʝʢʩʧʨʠʤʠʨʘ ʥʘ ʧʦʚʨʰʠʥʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ ʥʠʭ ˂ʝʣʠʿʘ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʠ ʠʤʘ 

ʬʫʥʢʮʠʿʫ ʘʜʭʝʟʠʦʥʦʛ ʧʨʦʪʝʠʥʘ ʿʝ Ŭ1ɓ1 ʠʥʪʝʛʨʠʥ. ɼʦʢʘʟʘʥʦ ʿʝ ʜʘ ˂ʝʣʠʿʝ ʢʦʿʝ ʝʢʩʧʨʠʤʠʨʘʿʫ 

ʦʚʘʿ ʘʜʭʝʟʠʦʥʠ ʧʨʦʪʝʠʥ ʥʠʩʫ ʩʧʦʩʦʙʥʝ ʜʘ ʤʠʛʨʠʨʘʿʫ  (Ross R, 1995; Moiseeva, 2001; Louis 

and Zahradka, 2010).  
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ɽʤʙʨʠʦʥʘʣʥʦ ʧʦʨʝʢʣʦ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ, ʢʦʿʝ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʦʜʨʝʹʫʿʝ ˁʠʭʦʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʿʝ ʨʘʟʣʠʯʠʪʦ. ʋ ʤʝʜʠʿʠ ʘʩʮʝʥʜʝʥʪʥʝ ʘʦʨʪʝ ʠ ʘʦʨʪʥʦʛ ʣʫʢʘ ʥʘʩʪʘʿʫ ʦʜ ˂ʝʣʠʿʘ 

ʥʝʨʚʥʦʛ ʛʨʝʙʝʥʘ, ʫ ʤʝʜʠʿʠ ʤʠʰʠ˂ʥʠʭ ʘʨʪʝʨʠʿʘ ʩʫ ʤʝʟʦʜʝʨʤʘʣʥʦʛ ʧʦʨʝʢʣʘ, ʜʦʢ ʛʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʚʦʜʝ ʧʦʨʝʢʣʦ ʠʟ ʧʨʦeʧʠʢʘʨʜʥʦʛ ʦʨʛʘʥʘ  (Hill, 2010; 

Bennett et al, 2016; Basatemur et al, 2019).  

ʊʦʢʦʤ ʝʤʙʨʠʦʥʘʣʥʦʛ ʨʘʟʚʦʿʘ ʚʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʠ 

ʧʝʨʠʮʠʪʠ ʥʘʩʪʘʿʫ ʠʟ ʚʠʰʝ ʣʦʢʘʣʥʠʭ ʧʨʦʛʝʥʠʪʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʨʘʩʧʦʨʝʹʝʥʠʭ ʜʫʞ ʘʨʪʝʨʠʿʩʢʦʛ 

ʩʪʘʙʣʘ (Etchevers et al, 2001).  ʈʘʟʣʠʯʠʪʦ ʧʦʨʝʢʣʦ ʦʚʠʭ ˂ʝʣʠʿʘ ʧʦʩʣʝʜʠʮʘ ʿʝ ʘʥʘʪʦʤʩʢʝ 

ʩʝʛʤʝʥʪʘʮʠʿʝ ʘʨʪʝʨʠʿʩʢʦʛ ʩʪʘʙʣʘ ʪʦʢʦʤ ʝʤʙʨʠʦʥʘʣʥʦʛ ʨʘʟʚʦʿʘ (Jiang et al, 2000; Passman et 

al, 2008), ʦʜʥʦʩʥʦ ʧʦʟʠʮʠʦʥʦʛ ʠʜʝʥʪʠʪʝʪʘ ʜʫʞ ʢʨʘʥʠʦ-ʢʘʫʜʘʣʥʝ, ʜʦʨʟʦ-ʚʝʥʪʨʘʣʥʝ ʠ ʜʝʩʥʦ-

ʣʝʚʝ ʦʩʝ ʝʤʙʨʠʦʥʘ (Chang, 2009; Pruett et al, 2012, Sawada et al, 2017) ʰʪʦ ʠʤʧʣʠʮʠʨʘ 

ʚʘʞʥʝ ʬʫʥʢʮʠʦʥʘʣʥʝ ʝʬʝʢʪʝ ʦʜʛʦʚʦʨʘ ʥʘ ʬʘʢʪʦʨʝ ʨʘʩʪʘ ʢʘʦ ʰʪʦ ʩʫ TGFɓ, PDGF, NF-kB, 

ʘʥʛʠʦʪʝʥʟʠʥ, ʢʦʿʠ ʟʘʚʠʩʝ ʦʜ ʣʦʟʝ ʠ ʧʦʢʨʝʫ˂ ʨʘʟʣʠʯʠʪʝ ʩʠʛʥʘʣʥʝ ʧʫʪʝʚʝ (Topouzis and 

Majesky, 1996; Madura, 1996; Owens et al, 2010; Xie, 2013; Trigueros-Motos 2013).  

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʧʦʧʨʝʯʥʦ-ʧʨʫʛʘʩʪʠʭ ʠ ʩʨʯʘʥʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʟʘʜʨʞʘʚʘʿʫ ʚʠʩʦʢʠ ʩʪʝʧʝʥ ʧʦʪʝʥʮʠʿʘʣʘ ʜʝʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. ʆʚʘʿ ʬʝʥʦʤʝʥ  

ʧʦʟʥʘʪ ʿʝ ʢʘʦ ʬʝʥʦʪʠʧʩʢʘ ʤʦʜʫʣʘʮʠʿʘ, ʰʪʦ ʿʝ ʪʠʧʠʯʥʦ ʟʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʝ 

ʘʢʫʤʫʣʠʨʘʿʫ ʫ ʠʥʪʠʤʠ ʪʦʢʦʤ ʬʦʨʤʠʨʘˁʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʛ ʧʣʘʢʘ, ʢʘʦ ʠ ʢʦʜ ʨʝʩʪʝʥʦʟʝ  

ʧʦʩʣʝ ʘʥʛʠʦʧʣʘʩʪʠʢʝ ʠʣʠ ʘʧʣʠʢʘʮʠʿʝ ʩʪʝʥʪʘ (Basatemur, 2019).   

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ, ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ 

ʬʝʥʦʪʠʧʘ ʥʠʩʫ ʤʝʹʫʩʦʙʥʦ ʩʧʦʿʝʥʝ ʢʦʤʫʥʠʢʘʥʪʥʠʤ ʩʧʦʿʝʚʠʤʘ. ʋ ʮʠʪʦʧʣʘʟʤʠ ʠʤʘʿʫ 

ʨʘʟʚʠʿʝʥʝ ʩʠʥʪʝʪʩʢʝ ʦʨʛʘʥʝʣʝ, ʛʨʘʥʫʣʠʨʘʥʠ ʝʥʜʦʧʣʘʟʤʘʪʩʢʠ ʨʝʪʠʢʫʣʫʤ ʠ ɻʦʣ˅ʠ ʘʧʘʨʘʪ, ʩʘ 

ʚʨʣʦ ʤʘʣʦ ʤʠʦʬʠʙʨʠʣʘ (Tanaskoviĺ et al, 2013).  

ʀʥʪʠʤʘ ʟʜʨʘʚʦʛ ʢʨʚʥʦʛ ʩʫʜʘ ʩʘʜʨʞʠ ʤʘʣʠ ʙʨʦʿ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʩʠʥʪʝʪʩʢʦʛ 

ʬʝʥʦʪʠʧʘ. ʆʚʘʿ ʬʝʥʦʪʠʧʩʢʠ ʩʪʘʪʫʩ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʟʘ ʧʦʯʝʪʥʝ ʬʘʟʝ ʨʘʟʚʦʿʘ ʛʣʘʪʢʠʭ 

ʤʠʠh˂ʥʠʭ ˂ʝʣʠʿʘ, ʪʦʢʦʤ ʝʤʙʨʠʦʥʘʣʥʦʛ ʞʠʚʦʪʘ ʠ ʪʦʢʦʤ ʨʘʩʪʘ. ʆʚʝ ʩʣʘʙʦʜʠʬʝʨʝʥʪʦʚʘʥʝ 

ʬʦʨʤʝ ʩʠʥʪʝʪʠʰʫ ʢʦʣʘʛʝʥ, ʝʣʘʩʪʠʥ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʝ, ʧʘ ʧʦʜʩʝ˂ʘʿʫ ʥʘ ʬʠʙʨʦʙʣʘʩʪʝ. 

ʆʜʛʦʚʘʨʘʿʫ ʥʘ ʜʝʿʩʪʚʦ ʮʠʪʦʢʠʥʘ ʠ ʩʧʝʮʠʬʠʯʥʠʭ ʬʘʢʪʦʨʘ ʨʘʩʪʘ (Sweeny et al, 2006; Wilson, 

2011). ʉʧʝʮʠʬʠʯʥʠ ʠʥʪʝʛʨʠʥʠ ʢʦʿʠ ʩʝ ʝʢʩʧʨʠʤʠʨʘʿʫ ʥʘ ʧʦʚʨʰʠʥʠ ʛʣʘʪʢʠʭ ʤʠh ʠ˂ ʥʠʭ 

˂ʝʣʠʿʘ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʩʫ Ŭ2ɓ1 ʠʥʪʝʛʨʠʥ ʢʦʿʠ ʚʝʟʫʿʝ ʢʦʣʘʛʝʥ, ʢʘʦ ʠ ʠʥʪʝʛʨʠʥʠ Ŭ3ɓ1 ʠ 

Ŭ5ɓ1 ʢʦʿʠ ʚʝʟʫʿʫ ʬʠʙʨʦʥʝʢʪʠʥ. ʆʚʠ ʠʥʪʝʛʨʠʥʠ ʠʤʘʿʫ ʬʫʥʢʮʠʿʫ ʘʜʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ, ʘ 

˂ʝʣʠʿʝ ʢʦʿʝ ʠʭ ʝʢʩʧʨʠʤʠʨʘʿʫ, ʤʦʛʫ ʜʘ ʤʠʛʨʠʨʘʿʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʪʨʦʤʙʦʮʠʪʥʦʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ 

(Ross, 1995; Moiseeva, 2001; Louis and Zahradka, 2010). 

ɺʨʝʤʝʥʦʤ ʩʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʢʦʥʪʨʘʢʪʠʣʥʠ ʬʝʥʦʪʠʧ, ʢʦʿʠ 

ʝʢʩʧʨʠʤʠʨʘ Ŭ1ɓ1ʠʥʪʝʛʨʠʥ ʠ ʦʜʛʦʚʘʨʘ ʥʘ ʜʝʿʩʪʚʦ ʚʘʟʦʘʢʪʠʚʥʠʭ ʩʫʧʩʪʘʥʮʠ (Sudhir et al, 

1993; Louis and Zahradka, 2010).  ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʠ ʫ 

ʘʜʫʣʪʥʦʤ ʜʦʙʫ, ʫ ʥʝʢʠʤ ʦʙʦʝˀˁʠʤʘ ʚʘʩʢʫʣʘʨʥʦʛ ʩʠʩʪʝʤʘ, ʤʦʛʫ ʜʘ ʝʢʩʧʨʠʤʠʨʘʿʫ 

ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ. ʋ ʧʨʦʮʝʩʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʢʘʦ ʠ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʦʥʛʝʥʠʪʘʣʥʦʛ 

ʩʫʞʝˁʘ ʣʫʤʝʥʘ ʪʦʨʘʢʘʣʥʝ ʘʦʨʪʝ, ʦʜʥʦʩʥʦ ʩʪʚʘʨʘʝˁʤ ʢʦʘʨʢʪʘʣʥʦʛ ʪʢʠʚʘ, ʟʘʪʠʤ ʫ 

ʩʣʫʯʘʿʝʚʠʤʘ ʨʝʩʪʝʥʦʟʝ ʧʦʩʣʝ ʙʘʣʦʥ ʢʘʪʝʪʝʨʠʟʘʮʠʿʝ ʠʣʠ ʘʥʛʠʦʧʣʘʩʪʠʢʝ, ʜʦʣʘʟʠ ʜʦ 

ʟʘʜʝʙˀʘˁʘ ʠʥʪʠʤʝ ʢʨʚʥʦʛ ʩʫʜʘ ʠ ʩʪʚʘʨʘˁʘ ʥʝʦʠʥʪʠʤʝ (Shah, 2003). ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʿʝʜʘʥ 

ʦʜ ʢˀʫʯʥʠʭ ʤʦʤʝʥʘʪʘ ʫ ʧʘʪʦʛʝʥʝʟʠ ʦʚʠʭ ʦʙʦˀʝˁʘ ʬʝʥʦʪʠʧʩʢʘ ʤʦʜʫʣʘʮʠʿʘ ʛʣʘʪʢʠʭ 

ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ. ʌʝʥʦʪʠʧʩʢʘ ʤʦʜʫʣʘʮʠʿʘ 

ʦʤʦʛʫ˂ʘʚʘ ʤʠʛʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ ʩʫʙʝʥʜʦʪʝʣʥʦ ʚʝʟʠʚʦ, ˁʠʭʦʚʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʩʠʥʪʝʪʩʢʫ ʘʢʪʠʚʥʦʩʪ (Basatemur et al, 2019).               
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ʇʦʜ ʜʝʿʩʪʚʦʤ ʭʝʤʦʪʘʢʩʠʯʥʠʭ ʬʘʢʪʦʨʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʠʛʨʠʨʘʿʫ ʢʨʦʟ ʦʪʚʦʨʝ 

ʫʥʫʪʨʘʰˁʝ ʝʣʘʩʪʠʯʥʝ ʤʝʤʙʨʘʥʝ. ʂʘʢʦ ʥʘ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ ʝʢʩʧʨʠʤʠʨʘʿʫ ʩʧʝʮʠʬʠʯʥʝ 

ʠʥʪʝʛʨʠʥʝ ʠ ʝʣʘʩʪʠʥ ʚʝʟʫʿʫ˂ʝ ʧʨʦʪʝʠʥʝ, ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʦʩʪʚʘʨʫʿʫ ʢʦʥʪʘʢʪ ʩʘ 

ʢʦʤʧʦʥʝʥʪʘʤʘ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ ʠ ʦʜʛʦʚʘʨʘʿʫ ʥʘ ʜʝʩʿʪʚʦ ʬʘʢʦʨʘ ʨʘʩʪʘ ʩʚʦʿ ʦʤ 

ʧʨʦʣʠʬʝʨʘʮʠʿʦʤ (Wilson et al, 1993; Louis and Zahradka, 2010). ʋʧʦʨʝʜʦ ʩʘ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʦʤ, ˂ʝʣʠʿʝ ʧʦʯʠˁʫ ʜʘ ʩʝʢʨʝʪʫʿʫ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʤʘʪʨʠʢʩ, ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ 

ʢʦʣʠʯʠʥʫ ʢʦʣʘʛʝʥʘ IV ʠ ʢʦʣʘʛʝʥʘ V. ʂʦʣʘʛʝʥʘ ʠ ʝʣʘʩʪʠʯʥʘ ʚʣʘʢʥʘ ʩʝ ʫʩʥʦʧˀʘʚʘʿʫ ʠ 

ʟʘʜʝʙˀʘʚʘʿʫ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʩʝ ʬʦʨʤʠʨʘ ʥʝʦʠʥʪʠʤʘ, ʩʘʩʪʘʚˀʝʥʘ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʦʜ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ ʠ ʦʜ ʚʠhʝ ʩʣʦʿʝʚʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʩʠʥʪʝʪʩʢʦʛ 

ʬʝʥʦʪʠʧʘ. ʇʨʦʪʝʠʥʠ ʤʘʪʨʠʢʩʘ (ʬʠʙʨʦʥʝʢʪʠʥ, ʪʨʦʤʙʦʩʧʦʥʜʠʥ, ʦʩʪʝʧʦʥʪʠʥ, ʪʝʥʘʩʮʠʥ), ʢʘʦ 

ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʠ, ʧʦʚʝ˂ʘʚʘʿʫ ʘʜʭʝʟʠʿʫ, ʤʠʛʨʘʮʠʿʫ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ. ʀʥʪʠʤʘ ʟʘʜʝʙˀʘʚʘ ʜʦ ʜʝʙˀʠʥʝ ʤʝʜʠʿʝ (Abe et al, 1994; Wang et al, 2017). 

ʀʘʢʦ ʩʝ ʜʫʛʦ ʧʨʝʪʧʦʩʪʘʚˀʘʣʦ ʜʘ ʝʿ ʧʨʦʮʝʩ ʬʝʥʦʪʠʧʩʢʝ ʤʦʜʫʣʘʮʠʿʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ ʠʨʝʚʝʨʟʠʙʠʣʘʥ, ʫ ʥʝʢʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʘʟʚʘʥʝ ʨʝʩʪʝʥʦʟʝ, ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʨʝʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʧʦʥʦʚʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʠʟ ʩʠʥʪʝʪʩʢʦʛ ʫ ʢʦʥʪʨʘʢʪʠʣʥʠ ʬʝʥʦʪʠʧ (Valius 

and Kazlauskas, 1993; Griessel et al, 2015). 
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1.2. ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʫ ʘʪʝʨʦʩʢʣʝʨʦʟʠ 

 

ɺʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʫ ʛʣʘʚʥʠ ʪʠʧ ˂ʝʣʠʿʘ ʧʨʠʩʫʪʘʥ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʨʘʟʚʦʿʘ ʠ 

ʧʨʦʛʨʝʩʠʿʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʛ ʧʣʘʢʘ. ʂʦʥʪʨʘʢʪʠʣʥʝ ʚʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʨʝʛʨʫʪʦʚʘʥʝ ʠʟ ʤʝʜʠʿʝ ʧʨʦʣʘʟʝ ʢʨʦʟ ʬʝʥʦʪʠʧʩʢʫ ʢʦʥʚʝʨʟʠʿʫ ʫ ʧʨʦʣʠʬʝʨʘʪʠʚʥʝ 

ʜʝʜʠʬʝʨʝʥʮʠʨʘʥʝ, ʩʠʥʪʝʪʩʢʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʪʚʘʨʘʿʫ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʤʘʪʨʠʢʩ, ʬʦʨʤʠʨʘʿʫ 

ʬʠʙʨʦʟʥʫ ʢʘʧʫ ʠ ʩʪʘʙʠʣʠʟʫʿʫ ʧʣʘʢ. ʇʝʨʮʝʧʮʠʿʘ ʦ ˁʠʭʦʚʦʤ ʧʦʨʝʢʣʫ, ʫʣʦʟʠ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʠ ʫ ʥʘʩʪʘʥʢʫ ʠ ʨʝʤʦʜʝʣʠʨʘˁʫ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʛ ʧʣʘʢʘ  ʩʝ ɺʝʨʦʚʘʪʥʦ˂ʘ 

ʧʨʦʤʝʥʠʣʘ ʧʦʩʣʝʜˁʠʭ ʜʝʮʝʥʠʿʘ. ʇʦʩʪʠʛʥʫʪ ʿʝ ʚʝʣʠʢʠ ʥʘʧʨʝʜʘʢ ʫ ˁʠʭʦʚʦʿ ʠʜʝʥʪʠʬʠʢʘʮʠʿʠ, 

ʦʙʿʘʰˁʝˁʫ ʤʦʥʦʢʣʦʥʩʢʝ ʠ ʦʣʠʛʦʢʣʦʥʩʢʝ ʝʢʩʧʘʥʟʠʿʝ, ʬʝʥʦʪʠʧʩʢʝ ʘʣʪʝʨʘʮʠʿʝ ʠ  ʫʣʦʛʝ ʫ 

ʠʥʜʫʢʮʠʿʠ ʨʘʟʚʦʿʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʿʠ ʧʣʘʢʘ.  ʇʨʦʪʝʢʣʠʭ ʜʝʮʝʥʠʿʘ ʩʪʫʜʠʿʝ ʢʦʿʝ ʤʘʧʠʨʘʿʫ ʦʚʝ 

˂ʝʣʠʿʝ ʢʨʦʟ ʪʝʭʥʠʢʝ ʧʨʘ˂ʝˁʘ ʣʦʟʘ ʦʪʢʨʠʣʝ ʩʫ ˁʠʭʦʚʫ ʤʦʨʬʦʣʦʰʢʫ, ʩʪʨʫʢʪʫʨʥʫ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʫ ʭʝʪʝʨʦʛʝʥʦʩʪ ʠ ʦʪʚʦʨʠʣʝ ʤʦʛʫ˂ʥʦʩʪ ʮʠˀʥʝ ʩʝʣʝʢʮʠʿʝ ʠ ʢʦʤʙʠʥʘʮʠʿʝ 

˂ʝʣʠʿʩʢʠʭ ʪʠʧʦʚʘ ʫ ʩʧʨʝʯʘʚʘˁʫ ʧʨʦʛʨʝʩʠʿʝ ʧʨʦʮʝʩʘ ʦʜʛʦʚʦʨʥʠʭ ʟʘ ʘʪʝʨʦʩʢʣʝʨʦʟʫ 

(Shankaman et al, 2015; Basatemur 2016).   

ɼʦʢʘʟʠ ʦ ʢʣʦʥʘʣʥʦʩʪʠ ʦʚʠʭ ˂ʝʣʠʿʘ ʧʦʪʚʨʹʫʿʫ ʜʘ ʩʝ ʨʝʛʨʫʪʫʿʫ ʠ ʧʨʦʣʠʬʝʨʠʰʫ ʠʟ ʣʦʢʘʣʥʠʭ 

ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʘʥʘʪʦʤʩʢʠʭ ʣʦʢʘʣʠʟʘʮʠʿʘ ʜʨʫʛʘʯʠʿʝʛ 

ʝʤʙʨʠʦʥʘʣʥʦʛ ʧʦʨʝʢʣʘ, ʰʪʦ ʧʦʪʚʨʹʫʿʝ ʧʨʝʜʠʩʧʦʟʠʮʠʿʫ ʦʜʨʝʹʝʥʠʭ ʣʦʢʘʣʠʟʘʮʠʿʘ ʟʘ ʧʨʦʮʝʩ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʆʚʫ ʠʜʝʿʫ ʧʦʪʢʨʝʧˀʫʿʫ ʥʘʣʘʟʠ ʜʘ ʩʝʛʤʝʥʪʠ ʘʦʨʪʝ ʥʘʢʦʥ ʪʨʘʥʩʧʣʘʥʪʘʮʠʿʝ 

ʟʘʜʨʞʘʚʘʿʫ ʩʚʦʿʫ ʧʦʜʣʦʞʥʦʩʪ ʟʘ ʨʘʟʚʦʿ ʧʣʘʢʦʚʘ (Haimovici, 1991; Majesky 2007). 

ɼʝʬʠʥʠʪʠʚʥʠ ʜʦʢʘʟʠ ʩʣʠʯʥʝ ʘʥʘʪʦʤʩʢʝ ʧʦʜʝʣʝ ʧʦʧʫʣʘʮʠʝʿ ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ 

ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʢʦʜ ˀʫʜʠ ʥʝʜʦʩʪʘʿʝ, ʘʣʠ ʿʝ ʢʦʥʮʝʧʪ ʜʝʣʠʤʠʯʥʦ ʧʦʜʨʞʘʥ ʩʪʫʜʠʿʘʤʘ ʢʦʿʝ 

ʦʧʠʩʫʿʫ ʢʣʦʥʩʢʝ ò ʟʘʢʨʧʝ ò ʚʩʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ʝ˂ʣʠʿʘ ʢʦʜ ʘʨʪʝʨʠʿʘ (Beneditt 

1973; Murry et al, 1997; Chung, 1998). 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʬʝʥʦʪʠʧʩʢʦʛ ʩʪʘʪʫʩʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʤ ʣʝʟʠʿʘʤʘ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʦʜ ʩʪʘʜʠʿʫʤʘ ʤʘʩʥʝ ʪʨʘʢʝ ʛʣʘʪʢʝ ʤʠʰʠʥ˂ʝ 

ʝ˂ʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʯʠʥʝ ʥʘʿʚʝ˂ʠ ʜʝʦ ˂ʝʣʠʿʩʢʝ ʧʦʧʫʣʘʮʠʿʝ ʫ ʣʝʟʠʿʠ. ʈʘʟʚʦʿ 

ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʧʨʘ˂ʝʥ ʿʝ ʨʝʜʫʢʮʠʿʦʤ ʤʠʦʬʠʣʘʤʝʥʘʪʘ (Laļkoviĺ i Vukoviĺ, 2006; 

Tanaskoviĺ i sar, 2013). ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʝʢʩʧʨʠʤʠʨʘʿʫ Ŭ-

ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʚʠʤʝʥʪʠʥ, ʫʟ ʠʟʦʩʪʘʥʘʢ ʝʢʩʧʨʝʩʠʿʝ ʜʝʟʤʠʥʘ. ɻʫʙʠʪʘʢ ʝʢʩʧʨʝʩʠʿʝ 

ʜʝʟʤʠʥʘ ʢʦʿʠ ʿʝ ʤʘʨʢʝʨ ʚʠʩʦʢʦ ʜʠʬʝʨʝʥʮʠʨʘʥʦʛ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʧʨʝʜʩʪʘʚˀʘ 

ʧʦʢʘʟʘʪʝˀ ʬʝʥʦʪʠʧʩʢʝ ʤʦʜʫʣʘʮʠʿʝ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ (Hao et al, 2003; 

Acampora et al, 2010; Gomez and Owens, 2012). ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʣʠʪʝʨʘʪʫʨʝ, ʚʠʤʝʥʪʠʥ 

ʿʝ ʠʥʪʝʨʤʝʜʠʿʘʨʥʠ ʬʠʣʘʤʝʥʪ ʢʦʠʿ ʩʝ ʥʘʣʘʟʠ ʠ ʫ ʮʠʪʦʧʣʘʟʤʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ 

ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ, ʘʣʠ ʩʝ ʢʦʝʢʩʧʨʠʤʠʨʘ ʩʘ ʜʝʟʤʠʥʦʤ. ɻʫʙʠʪʢʦʤ ʢʦʥʪʨʘʢʪʠʣʥʦʛ 

ʬʝʥʦʪʠʧʘ ʠ ʟʘ ʦʚʘʿ ʬʝʥʦʪʠʧ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʜʝʟʤʠʥʩʢʝ ʝʢʩʧʨʝʩʠʿʝ (ʬʝʥʦʪʠʧʩʢʦʤ 

ʤʦʜʠʬʠʢʘʮʠʿʦʤ ˂ʝʣʠʿʝ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ), ʟʘʧʘʞʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ 

ʚʠʤʝʥʪʠʥʩʢʠʭ ʬʠʣʘʤʝʥʘʪʘ (Acampora et al, 2010; Allahverdian et al, 2018).   

ʌʝʥʦʪʠʧʩʢʘ ʤʦʜʫʣʘʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʠʟ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʫ ʩʠʥʪʝʪʩʢʠ ʬʝʥʦʪʠʧ 

ʧʨʝʜʩʪʘʚˀʘ ʛʣʘʚʥʫ ʢʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʘʩʢʫʣʘʨʥʦʛ ʨʝʤʦʜʝʣʦʚʘˁʘ ʪʦʢʦʤ ʨʘʟʚʦʿʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ɺʘʩʢʫʣʘʨʥʦ ʨʝʤʦʜʝʣʦʚʘˁʝ ʧʨʝʜʩʪʘʚˀʘ ʩʪʨʫʢʪʫʨʥʫ ʠ ʬʫʥʢʮʠʦʥʘʣʥʫ 

ʘʜʘʧʪʘʮʠʿʫ ʟʠʜʘ ʢʨʚʥʦʛ ʩʫʜʘ ʫ ʫʩʣʦʚʠʤʘ ʧʦʚʝ˂ʘʥʦʛ ʧʨʠʪʠʩʢʘ (Ashraf and Zen, 2021). 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʘʜʘʧʪʠʚʥʘ ʠʥʪʠʤʘʣʥʘ ʧʨʦʣʠʬʝʨʘʮʠʿʘ (ñʨʘʥʠ ʦʜʛʦʚʦʨ ʟʠʜʘò) 

ʪʦʢʦʤ ʧʨʦʮʝʩʘ ʨʝʤʦʜʝʣʦʚʘˁʘ, ʥʝʤʘ ʤʝʭʘʥʠʟʤʝ ʥʝʛʘʪʠʚʥʝ ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ ʠ ʧʨʦʛʨʝʜʠʨʘ ʫ 

ʠʥʪʠʤʘʣʥʫ ʭʠʧʝʨʧʣʘʟʠʿʫ. ʋ ʧʨʠʤʘʨʥʦʤ ʦʜʛʦʚʦʨʫ ʟʠʜʘ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʦʛ ʧʨʠʪʠʩʢʘ, 

ʜʦʣʘʟʠ ʜʦ ʢʣʦʤʧʝʥʟʘʪʦʨʥʝ ʜʠʣʘʪʘʮʠʿʝ ʣʫʤʝʥʘ ʢʨʚʥʦʛ ʩʫʜʘ, ʘ ʟʘʪʠʤ ʜʦ ʧʨʦʣʠʬʝʨʘʮʠʿʝ 
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ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ. ʅʘʢʦʥ ʝʥʜʦʪʝʣʥʝ ʧʨʦʣʠʬʝʨʘʮʠʝʿ, ʧʦʯʠˁʝ ʧʝʨʠʦʜ ʧʨʦʣʠʬʝʨʘʮʠʿʝ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʪʫʥʠʢʝ ʤʝʜʠʿʝ, ˁʠʭʦʚʘ ʤʠʛʨʘʮʠʿʘ ʫ ʩʫʙʝʥʜʦʪʝʣ ʠʥʪʠʤʝ, ʩʠʥʪʝʟʘ 

ʧʦʚʝ˂ʘʥʝ ʢʦʣʠʯʠʥʝ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ ʩʘʩʪʘʚˀʝʥʦʛ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʦʜ 

ʧʨʦʪʝʦʛʣʠʢʘʥʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʧʦʩʣʝʜʠʯʥʦʛ ʟʘʜʝʙˀʘˁʘ ʟʠʜʘ. ʅʘʢʦʥ ʧʝʨʠʦʜʘ 

ʧʨʦʣʠʬʝʨʘʮʠʿʝ ˂ʝʣʠʿʘ ʠ ʟʘʜʝʙˀʘˁʘ ʩʫʙʝʥʜʦʪʝʣʘ ʠʥʪʠʤʝ, ʜʦʣʘʟʠ ʜʦ ʘʢʪʠʚʘʮʠʿʝ ʘʧʦʧʪʦʟʝ 

˂ʝʣʠʿʘ ʫ ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ. ʇʦʚʝ˂ʘʥʘ ʩʠʥʪʝʟʘ ʢʦʣʘʛʝʥʘ ʠ ʝʣʘʩʪʠʥʘ ʪʦʢʦʤ ʧʝʨʠʦʜʘ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ˂ʝʣʠʿʘ, ʜʦʚʦʜʠ ʜʦ ʩʪʚʘʨʘˁʘ ʠʨʝʚʝʨʟʠʙʠʣʥʦʛ ʟʘʜʝʙˀʘˁʘ ʟʠʜʘ 

ʢʦʝʿ ʦʩʪʘʿʝ ʫ ʢʘʩʥʠʿʠʤ ʬʘʟʘʤʘ ʘʪʝʨʦʩʢʣʝʦʨʪʠʯʥʝ ʣʝʟʠʿʝ, ʫʧʨʢʦʩ ʘʢʪʠʚʘʮʠʿʠ ʘʧʦʧʪʦʟʝ, ʢʦʿʦʤ 

ʩʝ ʩʘʤʦ ʩʤʘˁʫʿʝ ʙʨʦʿ ˂ʝʣʠʿʘ, ʧʘ ʣʝʟʠʿʘ ʧʨʦʛʨʝʜʠʨʘ ʫ ʭʠʧʦʮʝʣʫʣʘʨʥʝ ʟʘʜʝʙˀʘʣʝ ʧʣʘʢʦʚʝ 

ʘʪʝʨʦʤʘ ʠ ʬʠʙʨʦʘʪʝʨʦʤʘ (Andreeva et al, 1997; Xu et al, 2001; ). 

ʋ ʦʜʛʦʚʦʨʫ ʚʘʩʢʫʣʘʨʥʦʛ ʟʠʜʘ ʥʘ ʭʠʧʝʨʪʝʥʟʠʿʫ, ʚʝ˂ ʪʦʢʦʤ ʠʥʠʮʠʿʘʣʥʝ ʬʘʟʝ ʣʝʟʠʿʝ, ʫʧʦʨʝʜʦ 

ʩʘ ʜʠʩʬʫʥʢʮʠʿʦʤ ʝʥʜʦʪʝʣʘ ʠ ʢʦʤʧʝʥʟʘʪʦʨʥʦʤ ʜʠʣʘʪʘʮʠʿʦʤ ʟʠʜʘ, ʜʦʣʘʟʠ ʜʦ ʩʠʥʪʝʟʝ 

ʨʘʟʣʠʯʠʪʠʭ ʬʘʢʪʦʨʘ ʨʘʩʪʘ ʧʦʜ ʯʠʿʠʤ ʫʪʠʮʘʿʝʤ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʠʛʨʠʨʘʿʫ ʢʨʦʟ 

ʦʪʚʦʨʝ ʥʘ ʫʥʫʪʨʘʰˁʦʿ ʝʣʘʩʪʠʯʥʦʿ ʣʘʤʠʥʠ ʫ ʩʫʙʝʥʜʦʪʝʣʥʦ ʚʝʟʠʚʦ. ʂʘʢʦ ʥʘ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ 

ʝʢʩʧʨʠʤʠʨʘʿʫ ʩʧʝʮʠʬʠʯʥʝ ʠʥʪʝʛʨʠʥʝ (Ŭ2ɓ1 ï ʧʫʪʝʤ ʢʦʿʝʛ ʩʝ ʚʝʟʫʿʫ ʟʘ ʢʦʣʘʛʝʥʘ ʚʣʘʢʥʘ, ʢʘʦ 

ʠ Ŭ3ɓ1 ʠ Ŭ5ɓ1 ʧʫʪʝʤ ʢʦʿʠʭ ʩʝ ʚʝʟʫʿʫ ʟʘ ʬʠʙʨʦʥʝʢʪʠʥ), ʢʘʦ ʠ ʝʣʘʩʪʠʥ-ʚʝʟʫʿʫ˂ʝ ʧʨʦʪʝʠʥʝ, 

ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʦʩʪʚʘʨʫʿʫ ʢʦʥʪʘʢʪ ʩʘ ʢʦʤʧʦʥʝʥʪʘʤʘ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ. 

ʋ ʦʜʛʦʚʦʨʫ ʥʘ ʜʝʿʩʪʚʦ ʪʦʤʙʦʮʠʪʥʦʛ ʠ ʬʠʙʨʦʙʣʘʩʪʥʠʭ ʬʘʢʪʦʨʘ ʨʘʩʪʘ (ʝʥʛʣ. Platelet-Derived 

Growth Factor ï PDGF; Fibroblast Growth Factors ï FGFs) ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʧʨʦʣʠʬʝʨʠhʫ ʫ ʩʫʙʝʥʜʦʪʝʣʫ (Wight, 1995). ʋʧʦʨʝʜʦ ʩʘ ʪʠʤ, ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʪʨʘʥʩʬʦʨʠʤʠʰʫ˂ʝʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ ɓ (ʝʥʛʣ. Transforming Growth Factor ɓ ï TGF-ɓ), ʛʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʧʦʯʠˁʫ ʜʘ ʩʠʥʪʝʪʠʫh ʢʦʤʧʦʥʝʥʪʝ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ, ʧʨʝ ʩʚʝʛʘ 

ʧʨʦʪʝʦʛʣʠʢʘʥʝ (ʟʘ ʢʦʿʝ ʝ˂ ʩʝ ʢʘʩʥʠʿʝ ʚʝʟʠʚʘʪʠ ʭʦʣʝʩʪʝʨʦʣʩʢʝ ʢʘʧˀʠʮʝ ʫʢʦʣʠʢʦ ʿʝ ʫʟ 

ʭʠʧʝʨʪʝʥʟʠʿʫ ʧʨʠʩʫʪʥʘ ʠ ʭʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʿʘ), ʢʘʦ ʠ ʢʦʣʘʛʝʥʝ ʪʠʧʘ IV ʠ V (Xu, 2001; 

Xu, 2002). 

ʀʜʝʥʪʠʬʠʢʦʚʘʥ ʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʨʘʟʣʠʯʠʪʠʭ ʩʪʠʤʫʣʘʪʦʨʘ ʠ ʠʥʭʠʙʠʪʦʨʘ ʧʨʦʣʠʬʝʨʘʮʠʿʝ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ, ʢʦʿʠ ʥʘʿʯʝʰ˂ʝ ʜʝʣʫʿʫ ʫʧʦʨʝʜʦ ʠ ʥʘ ʝʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ. ʋ 

ʩʪʠʤʫʣʘʪʦʨ ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʩʧʘʜʘʿʫ ʧʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʠ ʪʨʦʤʙʦʮʠʪʥʠ ʠ ʬʠʙʨʦʙʣʘʩʪʥʠ 

ʬʘʢʪʦʨʠ ʨʘʩʪʘ PDGF ʠ FGFs, ʟʘʪʠʤ, ʚʘʩʢʫʣʘʨʥʠ ʝʥʜʦʪʝʣʥʠ ʬʘʢʪʦʨ ʨʘʩʪʘ VEGF (ʝʥʛʣ. 

Vascular Endothelial Growth Factor ï VEGF), ʬʘʢʪʦʨʠ ʩʣʠʯʥʠ ʝʧʠʜʝʨʤʘʣʥʦʤ ʬʘʢʪʦʨʫ ʨʘʩʪʘ 

(ʝʥʛʣ. Epidermal Growth FactorïEGF-like factors), ʘʥʛʠʦʛʝʥʠʥ, ʟʘʪʠʤ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʠ 

ʧʝʧʪʠʜʠ ʢʦʿʠ ʠʥʜʫʢʫʿʫ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʠ ʝʢʩʧʨʝʩʠʿʫ TGF-ɓ i 

PDGF, ʘʥʛʠʦʪʝʥʟʠʥ ʢʦʥʚʝʨʪʫʿʫ˂ʠ ʝʥʟʠʤ (ACE), ʢʦʿʠ ʠʥʜʫʢʫʿʝ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ 

ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ in vivo ʫʩʣʦʚʠʤʘ, ʠʥʩʫʣʠʥʫ ʩʣʠʯʥʠ ʬʘʢʪʦʨʠ ʨʘʩʪʘ (ʝʥʛʣ. Insulin-Like 

Growth Factors ï IGFs), ʢʦʿʠ ʩʫ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʠʪʦʛʝʥʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ, 

ʠʥʪʝʨʣʝʫʢʠʥ-1 (IL1), ʢʦʿʠ ʠʥʜʫʢʫʿʝ ʝʢʩʧʨʝʩʠʿʫ FGF ʫ ʛʣʘʪʢʠʤ ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ, 

ʣʠʧʦʧʨʦʪʝʠʥ ɸ (ʩʪʠʤʫʣʠʰʝ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ) ʠ ʝʥʜʦʪʝʣʠʥ-1 (ɽʊ-

1) (Moses et al, 1995; Xu et al, 2002). 

ɹʠʬʫʥʢʮʠʦʥʘʣʥʠ ʬʘʢʪʦʨʠ ʨʘʩʪʘ, TGF-ɓ ʠ ʊNF-Ŭ, ʪʘʢʦʹʝ ʫʪʠʯʫ ʥʘ ʤʠʛʨʘʮʠʿʫ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ. TGF-ɓ ʿʝ ʤʫʣʪʠʬʫʥʢʮʠʦʥʘʣʥʠ ʮʠʪʦʢʠʥ ʢʦʛʘ ʫ 

ʠʥʘʢʪʠʚʥʦʿ ʬʦʨʤʠ ʩʠʥʪʝʪʠʰʫ ʝʥʜʦʪʝʣʥʝ ʠ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʝʿ. ʆʚʘʿ ʮʠʪʦʢʠʥ ʘʢʪʠʚʠʨʘ 

ʩʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʧʣʘʟʤʠʥʘ ʠ ʠʥʜʫʢʫʿʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʝʥʜʦʪʝʣʥʠʭ ʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ, ʘʣʠ ʧʘʨʘʜʦʢʩʘʣʥʦ, ʠʥʭʠʙʠʨʘ ˁʠʭʦʚʫ ʤʠʛʨʘʮʠʿʫ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ. TNF-Ŭ ʿʝ 

ʮʠʪʦʢʠʥ ʢʦʿʠ ʠʥʭʠʙʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʝʥʜʦʪʝʣʥʠʭ ʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʘʿ, ʘʣʠ 

ʩʪʠʤʫʣʠʰʝ ʪʨʘʥʩʢʨʠʧʮʠʿʫ ʛʝʥʘ ʟʘ ʩʠʥʪʝʟʫ ʭʝʧʘʨʠʥ-ʚʝʟʫʿʫ˂ʝʤ EGF-ʩʣʠʯʥʦʛ ʬʘʢʪʦʨʘ ʨʘʩʪʘ 

ʫ ʛʣʘʪʢʠʤ ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ. ʉʚʘʢʠ ʦʜ ʦʚʠʭ ʬʘʢʪʦʨʘ ʫʪʠʯʝ ʥʘ ʨʘʩʪ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 
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ʠʣʠ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ, ʙʠʣʦ ʢʘʦ ʩʪʠʤʫʣʘʪʦʨ ʠʣʠ ʢʘʦ ʠʥʭʠʙʠʪʦʨ (Moses et al, 1995; 

Basatemur, 2019). 

ʊʘʢʦʹʝ, ʫ ʩʪʘʜʠʿʫʤʫ ʤʘʩʥʝ ʪʨʘʢʝ, ʘʜʚʝʥʪʠʮʠʿʘʣʥʠ ʬʠʙʨʦʙʣʘʩʪʠ ʧʦʯʠˁʫ ʜʘ ʝʢʩʧʨʠʤʠʨʘʿʫ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʥʪʨʘʢʪʠʣʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ (Laļkoviĺ i Vukoviĺ, 2006). 

ʇʦʚʝ˂ʘʥʘ ʝʢʩʧʨʝʩʠʿʘ TGF- ɓ ʫ ʘʜʚʝʥʪʠʮʠʿʠ ʧʨʝʜʩʪʘʚˀʘ ʩʠʛʥʘʣ ʟʘ ʬʠʙʨʦʙʣʘʩʪʝ ʢʦʿʠ 

ʧʦʯʠˁʫ ʜʘ ʝʢʩʧʨʠʤʠʨʘʿʫ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʜʨʫʛʝ ʤʘʨʢʝʨʝ ʛʣʘʪʢʦʤʠʰʠ˂ʥʦʛ 

ʬʝʥʦʪʠʧʘ, ʜʘ ʤʠʛʨʠʨʘʿʫ ʫ ʤʝʜʠʿʫ ʠ Ăʧʨʝʫʟʠʤʘʿʫò ʬʫʥʢʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ʝ˂ʣʠʿʘ (Siow 

and Churchman, 2007; Toma and McCaffrey, 2012).  

 

 

1.2.1. ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʪʠʯʫ ʦʜ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ 

 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʠʥʠʮʠʿʘʣʥʠʤ ʩʪʘʜʠʿʫʤʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʧʦʪʠʯʫ ʦʜ ʤʘʢʨʦʬʘʛʘ. ɻʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʧʨʦʣʠʬʝʨʠʰʫ ʠ ʧʦʯʠˁʫ ʜʘ ʘʢʫʤʫʣʠʨʘʿʫ ʣʠʧʠʜʝ ʚʝ˂  

ʦʜ ʩʪʘʜʠʿʫʤʘ ʤʘʩʥʝ ʪʨʘʢʝ, ʜʘ ʙʠ ʙʨʦʿ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ ʛʣʘʪʢʦʤʠʰʠ˂ʥʦʛ ʧʦʨʝʢʣʘ (ʫʩʣʝʜ 

ʧʨʦʣʠʬʝʨʘʮʠʿʝ) ʙʠʦ ʥʘʿʚʝ˂ʠ ʫ ʩʪʘʜʠʿʫʤʫ ʠʥʪʝʨʤʝʜʠʿʘʨʥʝ ʣʝʟʠʿʝ ʧʨʝʘʪʝʨʦʤʘ (Xu, 2002, 

Vukoviĺ i sar, 2006; Gu et al, 2019). ʋ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʣʝʟʠʿʘʤʘ, ʫʧʨʢʦʩ ʘʢʪʠʚʘʮʠʿʠ 

ʘʧʦʧʪʦʟʝ ʠ ʥʝʢʨʦʟʝ ʠ ʩʫʙʩʝʢʚʝʥʪʥʦʿ ʭʠʧʦʮʝʣʫʣʘʨʥʦʩʪʠ, ʚʝ˂ʠʥʘ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ ʧʦʪʠʯʝ ʦʜ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ (Wang, 2019).  

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʧʦʨʝʢʣʦʤ ʦʜ ʤʦʥʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʥʝ ʣʦʟʝ ʟʚʝʟʜʘʩʪʦʛ ʩʫ ʦʙʣʠʢʘ, ʧʦʢʘʟʫʿʫ 

CD68-ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ. ʇʨʠʤʝʥʦʤ ʪʨʘʥʩʤʠʩʠʦʥʝ ʝʣʝʢʪʨʦʥʩʢʝ ʤʠʢʨʦʩʢʦʧʠʿʝ ʫʪʚʨʹʝʥʦ ʿʝ 

ʜʘ ʦʚʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʠʤʘʿʫ ʮʠʪʦʧʣʘʟʤʘʪʩʢʝ ʧʨʦʜʫʞʝʪʢʝ, ʚʝʣʠʢʠ ʙʨʦʿ ʣʠʧʠʜʥʠʭ ʢʘʧʠ ʫ 

ʮʠʪʦʧʣʘʟʤʠ ʠ ʜʘ ʥʝ ʧʦʩʝʜʫʿʫ ʙʘʟʘʣʥʫ ʣʘʤʠʥʫ. ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʪʠʯʫ ʦʜ ʛʣʘʪʢʠʭ 

ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ ʚʠʤʝʥʪʠʥ ʠ S-100 ʧʨʦʪʝʠʥ. ʇʨʠʤʝʥʦʤ 

ʪʨʘʥʩʤʠʩʠʦʥʝ ʝʣʝʢʪʨʦʥʩʢʝ ʤʠʢʨʦʩʢʦʧʠʿʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʫ ʦʚʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʚʨʝʪʝʥʘʩʪʦʛ 

ʦʙʣʠʢʘ, ʩʘ ʜʦʙʨʦ ʜʠʬʝʨʝʥʮʠʨʘʥʦʤ ʙʘʟʘʣʥʦʤ ʣʘʤʠʥʦʤ, ʜʘ ʩʘʜʨʞʝ ʤʘˁʠ ʙʨʦʿ ʣʠʧʠʜʥʠʭ 

ʢʘʧʠ ʫ ʮʠʪʦʧʣʘʟʤʠ, ʢʘʚʝʦʣʝ ʠ ʛʫʩʪʘ ʪʝʣʘ (Tanaskovic et al,  2013).  

Mʠh ʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʤʦʛʫ ʜʘ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʫ ʫ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ, 

ʟʘʭʚʘˀʫʿʫ˂ʠ ʯʠˁʝʥʠʮʠ ʜʘ ʧʦʧʫʪ ʤʘʢʨʦʬʘʛʘ ʤʦʛʫ ʜʘ ʝʢʩʧʨʠʤʠʨʘʿʫ scavenger ʨʝʮʝʧʪʦʨʝ 

(Sakaguchi et al, 1998; Sorokin et al, 2020). ɺʝ˂ʠʥʘ ˂ʝʣʠʿʘ ʧʦʩʝʜʫʿʝ ˂ʝʣʠʿʩʢʠ ʧʦʚʨʰʠʥʩʢʠ 

ʨʝʮʝʧʪʦʨ ʟʘ LDL ʢʦʿʠ ʿʝ ʣʦʢʘʣʠʟʦʚʘʥ ʫ ʢʣʘʪʨʠʥʩʢʠʤ ʚʝʟʠʢʫʣʘʤʘ. ʂʘʜʘ ˂ʝʣʠʿʘ 

ʨʝʮʝʧʪʦʛʝʥʦʤ ʝʥʜʦʮʠʪʦʟʦʤ ʧʨʝʫʟʤʝ LDL ʠ ʠʩʢʦʨʠʩʪʠ ʭʦʣʝʩʪʝʨʦʣ ʟʘ ʩʚʦʿʝ ʤʝʪʘʙʦʣʠʯʢʝ 

ʧʦʪʨʝʙʝ, ʘʢʪʠʚʠʨʘ ʩʝ ʤʝʭʘʥʠʟʘʤ ʢʦʥʪʨʦʣʝ ʪʨʘʥʩʢʨʠʧʮʠʿʝ, ʢʦʿʠʤ ʩʝ ʛʘʩʠ ʝʢʩʧʨʝʩʠʿʘ 

ʨʝʮʝʧʪʦʨʘ, ʘ ʪʠʤʝ ʠ ʜʘˀʝ ʧʨʝʫʟʠʤʘˁ ʝ ʭʦʣʝʩʪʝʨʦʣʘ. ʄʝʹʫʪʠʤ, ʢʦʜ ʤʘʢʨʦʬʘʛʘ ʢʘʦ ʠ 

ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ (ʙʫʜʫ˂ʠʭ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ) ʥʝ ʧʦʩʪʦʿʠ ʦʧʠʩʘʥʠ 

ʤʝʭʘʥʠʟʘʤ ʥʝʛʘʪʠʚʥʝ ʧʦʚʨʘʪʥʝ ʩʧʨʝʛʝ, ʦʜʥʦʩʥʦ, ʭʦʣʝʩʪʝʨʦʣ ʫ ʦʚʦʤ ʩʣʫʯʘʿʫ ʧʨʝʫʟʠʤʘ 

ʧʨʝʢʦ ʥʝʢʝ ʜʨʫʛʝ ʚʨʩʪʝ ʨʝʮʝʧʪʦʨʘ. ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʫʤʝʩʪʦ Ăʢʣʘʩʠʯʥʦʛò LDL ʨʝʮʝʧʪʦʨʘ, 

ʨʘʟʣʠʯʠʪʠ ʤʦʣʝʢʫʣʠ ʧʦʟʥʘʪʠ ʢʘʦ scavenger ʨʝʮʝʧʪʦʨʠ ʧʦʩʨʝʜʫʿʫ ʫ ʤʘʩʠʚʥʦʤ ʧʨʝʫʟʠʤʘˁʫ 

ʣʠʧʠʜʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤ ʟʘ ʬʦʨʤʠʨʘʝˁ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ. ʀʥʠʮʠʿʘʣʥʦ ʩʫ  ʨʘʹʝʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʫ ʢʦʿʠʤʘ ʿʝ ʥʘʪʠʚʥʠ LDL ʘʮʝʪʠʣʠʩʘʥ ʘʮʝʪʠʣ ʘʥʭʠʜʨʠʜʦʤ ʫ in vitro ʫʩʣʦʚʠʤʘ. 

ʋ ʢʫʣʪʫʨʠ ʤʘʢʨʦʬʘʛʘ, ˂ʝʣʠʿʝ ʩʫ ʚʨʣʦ ʙʨʟʦ ʧʨʝʫʟʠʤʘʣʝ ʦʚʘʢʦ ʤʦʜʠʬʠʢʦʚʘʥ LDL, ʘʣʠ ʥʝ 

ʧʨʝʢʦ ʧʦʟʥʘʪʦʛ LDL ʨʝʮʝʧʪʦʨʘ, ʚʝ˂ ʧʨʝʢʦ ʧʦʩʝʙʥʦʛ ʨʝʮʝʧʪʦʨʘ ʢʦʿʠ ʿʝ ʥʘʟʚʘʥ ñʘʮʝʪʠʣ-LDL 

ʨʝʮʝʧʪʦʨò. ʂʘʩʥʠʿʝ ʿʝ ʦʚʘʿ ʨʝʮʝʧʪʦʨ ʢʣʦʥʠʨʘʥ ʠ ʥʘʟʚʘʥ scavenger ʨʝʮʝʧʪʦʨ ɸ (SR-A). ɿʘ 

ʨʘʟʣʠʢʫ ʦʜ LDL ʨʝʮʝʧʪʦʨʘ, SR-A ʥʠʿʝ ʠʤʘʦ Ăʨʝʛʫʣʘʮʠʿʫ ʥʘ ʜʦʣʝò ʩʚʦʿʝ ʝʢʩʧʨʝʩʠʿʝ ʥʘ 

ʤʝʤʙʨʘʥʠ ʤʘʢʨʦʬʘʛʘ, ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʧʦʚʝ˂ʘʥʫ ʠʥʪʨʘʮʝʣʫʣʘʨʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ 

ʭʦʣʝʩʪʝʨʦʣʘ (Goldstein et al, 1979; Kodama et al, 1988; Sakaguchi et al, 1998).  
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Scavenger ʨʝʮʝʧʪʦʨʠ ʦʙʫʭʚʘʪʘʿʫ ʭʝʪʝʨʦʛʝʥʫ ʛʨʫʧʫ ˂ʝʣʠʿʩʢʠʭ ʨʝʮʝʧʪʦʨʘ ʢʦʿʠ ʩʝ 

ʝʢʩʧʨʠʤʠʨʘʿʫ ʥʘ ʝʥʜʦʪʝʣʥʠʤ ˂ʝʣʠʿʘʤʘ, ʛʣʘʪʢʠʤ ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ ʠ ʬʠʙʨʦʙʣʘʩʪʠʤʘ 

ʪʦʢʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʊʦ ʩʫ ʥʘʿʯʝʰ˂ʝ ʠʥʪʝʛʨʘʣʥʠ ʤʝʤʙʨʘʥʩʢʠ ʧʨʦʪʝʠʥʠ ʟʘ ʢʦʿʝ ʩʝ ʚʝʟʫʿʫ 

ʨʘʟʣʠʯʠʪʠ ʣʠʛʘʥʜʠ ʫʢˀʫʯʫʿʫ˂ʠ LDL, ʦx-LDL, ʘʮʝʪʠʣʠʩʘʥʠ LDL, ˂ʝʣʠʿʝ ʫ ʘʧʦʧʪʦʟʠ ʠ 

ʨʘʟʣʠʯʠʪʠ ʧʘʪʦʛʝʥʠ ʠʟ ʧʣʘʟʤʝ ʠʣʠ ʚʘʩʢʫʣʘʨʥʦʛ ʟʠʜʘ. ɼʦ ʜʘʥʘʩ ʿʝ ʦʧʠʩʘʥʦ ʜʚʘʥʘʝʩʪ ʢʣʘʩʘ 

scavenger ʨʝʮʝʧʪʦʨʘ, ʦʟʥʘʯʝʥʠʭ ʦʜ ɸ ʜʦ L ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʩʨʦʜʥʠʭ ʯʣʘʥʦʚʘ ʫʥʫʪʘʨ 

ʩʚʘʢʝ ʢʣʘʩʝ ʢʦʿʠ ʩʝ ʝʢʩʧʨʠʤʠʨʘʿʫ ʥʘ ʨʟʣʠʯʠʪʠʤ ˂ʝʣʠʿʩʢʠʤ ʪʠʧʦʚʠʤʘ ʠ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʨʘʟʣʠʯʠʪʠʭ ʝʛʟʦʛʝʥʠʭ ʠ ʝʥʜʦʛʝʥʠʭ ʬʘʢʪʦʨʘ. ɿʘ ʢʣʘʩʫ A scavenger receptora (SR-AI ʠ SR-

AII),  ʢʘʦ ʠ ʟʘ ʜʚʘ ʨʝʮʝʧʪʦʨʘ ʠʟ ʢʣʘʩʝ  B (CD36 ʠ SR-B) ʜʦʢʘʟʘʥʦ ʿʝ ʜʘ ʫʯʝʩʪʚʫʿʫ in vivo ʫ 

ʨʘʟʚʦʿʫ ʘʪʝʨʦʩʢʣʝʨʦʪʩʢʝ ʣʝʟʠʿʝ (Navas-Madroñal et al, 2020). ʇʨʝʪʝʞʥʦ ʩʝ ʝʢʩʧʨʠʤʠʨʘʿʫ ʥʘ 

ʤʘʢʨʦʬʘʛʠʤʘ, ʘʣʠ ʠ ʝʥʜʦʪʝʣʥʠʤ ʠ ʛʣʘʪʢʠʤ ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ. ʆʩʠʤ ʦʚʠʭ ʨʝʮʝʧʪʦʨʘ 

ʜʦʢʘʟʘʥʦ ʿʝ ʠ ʜʘ ʩʝ ʥʝʢʠ ʨʝʮʝʧʪʦʨʠ ʢʣʘʩʝ D, E, F i G, ʠ ʪʦ CD68, SREC (engl. Scavenger 

Receptor Expressed by Endothelial Cells ï SREC), SR-PSOX (engl. Scavenger Receptor-

Phosphatidylserine and Oxidized LipoproteinïSR-PSOX) i LOX-1 (engl. Lectin-Like Oxidized 

LDL Receptor ï LOX-1), eksprimiraju u aterosklerotiļnim lezijama i poseduju sposobnost da 

vezuju modifikovane forme LDL (PrabhuDas et al, 2017). ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ 

ʬʝʥʦʪʠʧʘ ʫ ʘʪʝʨʦʩʢʣʝʨʦʪʩʢʦʿ ʣʝʟʠʿʠ ʪʘʢʦʹʝ ʧʨʝʫʟʠʤʘʿʫ ʤʦʜʠʬʠʢʦʚʘʥʝ ʬʦʨʤʝ LDL ʧʨʝʢʦ 

LRP1 (engl. Low Density Lipoprotein Receptor-Related Protein 1- LRP1) ʠʟ ʢʣʘʩʝ L ʨʝʮʝʧʪʦʨʘ 

(Bennet et al, 2016; Doubland and Francis, 2016), ʢʘʦ ʠ ʧʨʝʢʦ RAGE (engl. Receptor for 

Advanced Glycation End-products - RAGE) (Lim and Park, 2014; Navas-Madroñal et al, 2020). 

ʄʦʛʫ˂ʝ ʿʝ ʜʘ ʝʤʙʨʠʦʥʘʣʥʦ ʧʦʨʝʢʣʦ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫʩʣʦʚˀʘʚʘ ˁʠʭʦʚʫ 

ʤʦʛʫ˂ʥʦʩʪ ʝʢʩʧʨʝʩʠʿʝ scavenger ʨʝʮʝʧʪʦʨʘ (Davis et al, 1994; Allahverdian et al, 2018).  

ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠ ʠh˂ʥʠʭ ˂ʝʣʠʿʘ ʠʤʘ ʤʝʟʝʥʭʠʤʘʣʥʦ ʧʦʨʝʢʣʦ, ʜʦʢ ʿʝʜʘʥ 

ʙʨʦʿ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ ʚʝʣʠʢʠʤ ʘʨʪʝʨʠʿʘʤʘ ʫ ʛʦʨˁʠʤ ʜʝʣʦʚʠʤʘ ʪʝʣʘ ʠʤʘ 

ʥʝʫʨʦʝʢʪʦʜʝʨʤʘʣʥʦ ʧʦʨʝʢʣʦ (ʢʘʦ ʰʪʦ ʿʝ ʪʦ ʩʣʫʯʘʿ ʩʘ ʘʦʨʪʦʤ). ɺʘʩʢʫʣʘʨʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ 

˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʪʠʯʫ ʦʜ ʤʝʟʝʥʭʠʤʘ ʢʦʝʢʩʧʨʠʤʠʨʘʿʫ ʫ ʩʚʦʿʦʿ ʮʠʪʦʧʣʘʟʤʠ ʠʥʪʨʤʝʜʠʿʘʨʥʝ 

ʬʠʣʘʤʝʥʪʝ ʚʠʤʝʥʪʠʥ ʠ ʜʝʟʤʠʥ. ʊʦʢʦʤ ʨʝʤʦʜʝʣʦʚʘˁʘ ʚʘʩʢʫʣʘʨʥʦʛ ʟʠʜʘ, ʢʘʦ ʰʪʦ ʿʝ 

ʧʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʦ, ʜʦʣʘʟʠ ʜʦ ʛʫʙʠʪʢʘ ʢʦʥʪʨʘʢʪʠʣʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʜʝʟʤʠʥʩʢʝ ʝʢʩʧʨʝʩʠʿʝ, ʪʘʢʦ ʜʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʝʢʩʧʨʠʤʠʨʘʿʫ ʩʘʤʦ ʚʠʤʝʥʪʠʥ. ʀʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ ʚʠʤʝʥʪʠʥ ʢʦʜ 

ʦʚʠʭ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿ ʘ ʫʢʘʟʫʿʝ ʥʘ ˁʠʭʦʚʫ ʩʠʥʪʝʪʩʢʦ-ʧʨʦʣʠʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʦʩʪ, ʘ ʫʿʝʜʥʦ ʠ 

ʥʘ ˁʠʭʦʚʦ ʤʝʟʝʥʭʠʤʘʣʥʦ ʧʦʨʝʢʣʦ (Basatemur et al, 2019).  

ʊʘʢʦʹʝ, ʝʢʩʧʨʝʩʠʿʘ S-100 ʧʨʦʪʝʠʥʘ ʤʦʞʝ ʫʢʘʟʠʚʘʪʠ ʥʘ ʥʝʫʨʦʝʢʪʦʜʝʨʤʘʣʥʦ ʧʦʨʝʢʣʦ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ. ʂʦʜ ʚʝʣʠʢʠʭ ʘʨʪʝʨʠʿʘ ʫ ʛʦʨˁʝʤ ʜʝʣʫ ʪʝʣʘ, ʪʦʢʦʤ ʝʤʙʨʠʦʛʝʥʝʟʝ, 

ʚʝʣʠʢʠ ʙʨʦʿ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʜʦʩʧʝʚʘ ʠʟ ʥʝʨʚʥʦʛ ʛʨʝʙʝʥʘ, ʧʦʢʘʟʫʿ ʝ ʝʢʩʧʨʝʩʠʿʫ S-

100 ʧʨʦʪʝʠʥʘ ʠ ʚʠʩʦʢ ʘʬʠʥʠʪʝʪ ʟʘ ʚʝʟʠʚʘˁʝ ʤʘʩʥʠʭ ʢʠʩʝʣʠʥʘ (Siewers et al, 1991; 

Siengethaler et al, 1997). ɽʢʩʧʨʝʩʠʿʘ S-100 ʧʨʦʪʝʠʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʿʝ ʟʘ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʫ 

ʧʦʨʝʢʣʦʤ ʦʜ ʥʝʨʚʥʦʛ ʛʨʝʙʝʥʘ. ʇʨʝʤʘ ʣʠʪʝʨʘʪʫʨʥʠʤ ʧʦʜʘʮʠʤʘ, ʿʝʜʘʥ ʙʨʦʿ ʚʘʩʢʫʣʘʨʥʠʭ 

ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʪʘʢʦʹʝ ʤʦʞʝ ʜʘ ʝʢʩʧʨʠʤʠʨʘ ʦʚʘʿ ʘʥʪʠʛʝʥ (Bisset et al, 2007; 

Chaabane et al, 2015). 

ʇʨʝʤʘ ʜʦʩʘʜʘʰˁʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʪʚʹʝʥʦ ʿʝ ʜʘ ʩʝ S100 ʧʨʦʪʝʠʥʠ ʝʢʩʧʨʠʤʠʨʘʿʫ ʫ 

˂ʝʣʠʿʘʤʘ ʧʦʨʝʢʣʦʤ ʠʟ ʥʝʨʚʥʦʛ ʛʨʝʙʝʥʘ (Donato et al, 2013). ɼʦ ʩʘʜʘ ʿʝ ʧʦʟʥʘʪʦ ʜʘ ʩʝ 

ʩʫʧʝʨʬʘʤʠʣʠʿʘ S100 ʧʨʦʪʝʠʥʘ ʩʘʩʪʦʿʠ ʦʜ 25 ʨʘʟʣʠʯʠʪʠʭ ʪʦʜʪʠʧʦʚʘ. ʉʚʦʿʫ ʠʥʪʨʘʮʝʣʫʣʘʨʥʫ 

ʘʢʪʠʚʥʦʩʪ ʠʩʧʦˀʘʚʘʿʫ ʧʨʦʣʠʬʝʨʘʮʠʿʦʤ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʦʤ, ʤʠʛʨʘʮʠʿʦʤ, ʠʥʬʣʘʤʘʮʠʿʦʤ, 

ʘʧʦʧʪʦʟʦʤ. ɼʦʢ ʩʚʦʿʫ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʫ ʘʢʪʠʚʥʦʩʪ ʠʩʧʦˀʘʚʘʿʫ ʘʢʪʠʚʘʮʠʿʦʤ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ, ʨʝʧʘʨʘʮʠʿʦʤ ʪʢʠʚʘ, ʝʢʩʧʨʝʩʠʿʦʤ ʨʝʮʝʧʪʦʨʘ. S100 ʧʨʦʪʝʠʥ ʿʝ Ca ++ ʟʘʚʠʩʪʘʥ 
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ʧʨʦʪʝʠʥ (Bertheloot et al, 2017). ʋ ʥʝʢʠʤ ʧʘʪʦʣʦʰʢʠʤ ʩʪʘˁʠʤʘ, S100 ʩʝ ʝʢʩʧʨʠʤʠʨʘ ʫ 

ʝ˂ʣʠʿʘʤʘ, ʢʦʜ ʢʦʿʠʭ ʫ ʥʦʨʤʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʩʝ ʥʝ ʥʘʣʘʟʠ (Donato et al, 2013).  

S100 ʧʨʦʪʝʠʥʠ ʠʤʘʿʫ ʫʣʦʛʫ ʫ ʧʨʦʛʨʝʩʠʿʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ɺʝʟʠʚʘˁʝʤ S100 ʧʨʦʪʝʠʥʘ ʟʘ 

RAGE ʨʝʮʝʧʪʦʨʝ ʥʘ ʮʠˀʘʥʠʤ ˂ʝʣʠʿʘʤʘ ʦʚʘ ʬʘʤʠʣʠʿʘ ʧʨʦʪʝʠʥʘ ʠʩʧʦˀʘʚʘ ʩʚʦʿʝ 

ʨʝʛʫʣʘʪʦʨʥʝ ʝʬʝʢʪʝ ʧʦʩʨʝʜʩʪʚʦʤ ʿʦʥʘ Ca++. ʇʦʜʪʠʧ S100A4 ʠʤʘ ʫʪʠʮʘʿʘ ʥʘ ʤʠʛʨʘʮʠʿʫ, 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ (Bertheloot et al, 

2017). ʇʦʜʪʠʧ S100A4 ʩʠʥʪʝʪʠʰʫ ˂ʝʣʠʿʝ ʤʦʥʦʮʠʪʥʦ-ʤʘʢʨʦʬʘʛʥʝ ʣʦʟʝ. ʆʚʘʿ ʧʨʦʪʝʠʥ ʠʤʘ 

ʫʪʠʮʘʿ ʥʘ ʧʨʦʛʨʝʩʠʿʫ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʘ ʩʚʦʿ ʝʬʝʢʘʪ ʠʩʧʦˀʘʚʘ ʚʝʟʠʚʘˁʝʤ ʟʘ RAGE 

ʨʝʮʝʧʪʦʨʝ ʮʠˀʥʠʭ ˂ʝʣʠʿʘ (Gonzales et al, 2020). 

ʂʦʤʧʣʝʢʩ ʧʨʦʪʝʠʥʘ S100A8/A9 ʦʪʢʨʠʚʝʥ ʿʝ ʢʦʜ ʫʟʥʘʧʨʦʚʘʣʠʭ ʬʦʨʤʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʢʘʦ  ʠ 

ʢʦʜ ʜʠʿʘʙʝʪʠʯʘʨʘ. ɽʢʩʧʨʠʤʠʨʘʿʫ ʛʘ ʤʘʢʨʦʬʘʛʠ ʠ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

ʇʦʚʝ˂ʘʥʦ ʦʩʣʦʙʘʹʘˁʝ S100A8/A9 ʧʨʦʪʝʠʥʘ ʠʟ ʥʝʫʪʨʦʬʠʣʘ ʠ ʤʦʥʦʮʠʪʘ ʜʦʚʦʜʠ ʜʦ 

ʧʨʦʛʨʝʩʠʿʝ ʠ ʢʘʣʮʠʬʠʢʘʮʠʿʝ ʘʪʝʨʦʩʢʣʝʨʦʪʩʢʦʛ ʧʣʘʢʘ (Bertheloot et al, 2017). ʂʦʤʧʣʝʢʩ 

S100A8/S100A9 ʩʠʥʪʝʪʠʩʘʥ ʫ ʤʘʢʨʦʬʘʛʠʤʘ ʠʤʘ ʫʪʠʮʘʿ ʥʘ ʧʨʦʛʨʝʩʠʿʫ ʢʦʨʦʥʘʨʥʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʫʟʨʦʢʫʿʫ˂ʠ  ʦʰʪʝ˂ʝˁʝ ʝʥʜʦʪʝʣʘ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ 

(Sreejit et al, 2020). 
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       2. 1. ʎʀɲɽɺʀ ʀʉʊʈɸɾʀɺɸɳɸ: 

1. ʋʪʚʨʹʠʚʘˁʝ ʬʝʥʦʪʠʧʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ ʢʦʨʦʥʘʨʥʠʤ 

ʘʨʪʝʨʠʿʘʤʘ ʩʘ ʫʟʥʘʧʨʝʜʦʚʘʣʣʠʤ ʩʪʘʜʠʫʿʤʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

2. ʋʪʚʨʹʠʚʘˁʝ ʢʣʠʥʠʯʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʝ ʩʫ ʯʝʰ˂ʝ ʫʜʨʫʞʝʥʝ ʩʘ 

ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʩʪʘʜʠʿʫʤʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʥʝʛʦ ʩʘ ʨʘʥʠʤ ʣʝʟʠʿʘʤʘ. 

 

2. 2. ʈɸɼʅɽ ʍʀʇʆʊɽɿɽ: 

¶ ʋ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʣʝʟʠʿʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʫ ʠʥʪʠʤʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʘʿ ʧʨʠʩʫʪʥʝ 

ʩʫ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʠʩʧʦʘˀʚʘʫʿ ʚʠʤʝʥʪʠʥ ʠ S-100 ʧʨʦʪʝʠʥ ʫ ʚʝʦ˂ʿ ʤʝʨʠ 

ʥʝʛʦ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʫ ʨʘʥʠʤ ʩʪʘʜʠʿʫʤʠʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

 

¶ ʋ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʣʝʟʠʿʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʫ ʠʥʪʠʤʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʧʨʠʩʫʪʥʝ 

ʩʫ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʠʩʧʦˀʘʚʘʿʫ ʜʝʟʤʠʥ ʫ ʤʘˁʦʿ ʤʝʨʠ ʥʝʛʦ ʛʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʝʿ ʫ ʨʘʥʠʤ ʬʦʨʤʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

 

¶ ʋʟʥʘʧʨʝʜʦʚʘʣʠ ʩʪʘʜʠʿʫʤʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪʝ ʢʣʠʥʠʯʢʝ ʠ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫ ʨʘʥʠʤ ʬʦʨʤʘʤʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

 

¶ ʆʜʨʝʹʝʥʝ ʢʦʤʙʠʥʘʮʠʿʝ ʬʝʥʦʪʠʧʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿ ʘ, ʢʣʠʥʠʯʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘʩʫ ʯʝʰ˂ʝ ʩʫ ʫ ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʬʦʨʤʘʤʘ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

 

¶ ʅʝʫʨʦʝʢʪʦʜʝʨʤʘʣʥʦ ʧʦʨʝʢʣʦ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ ʟʠʜʫ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ 

ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʜʠʣʝʢʮʠʦʥʠ ʬʘʢʪʦʨ ʫ ʨʘʟʚʦʿʫ ʢʦʨʦʥʘʨʥʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 
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 3.1. ɺʈʉʊɸ ʉʊʋɼʀɱɽ 

ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʨʘʹʝʥʘ ʿʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ʢʣʠʥʠʯʢʦ-ʭʠʩʪʦʧʘʪʦʣʦʰʢʘ ʩʪʫʜʠʿʘ ʪʠʧʘ 

ʩʣʫʯʘʿ-ʢʦʥʪʨʦʣʘ. ɻʨʫʧʫ ʩʣʫʯʘʿʝʚʘ ʯʠʥʠʣʠ ʩʫ ʫʟʦʨʮʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʫʤʨʣʠʭ, ʩʘ 

ʫʟʥʘʧʨʝʜʦʚʘʣʠʤ ʬʦʨʤʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ɻʨʫʧʫ ʢʦʥʪʨʦʣʘ ʯʠʥʠʣʠ ʩʫ ʫʟʦʨʮʠ ʢʦʨʦʥʘʨʥʠʭ 

ʘʨʪʝʨʠʿʘ ʫʤʨʣʠʭ, ʩʘ ʨʘʥʠʤ ʣʝʟʠʿʘʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. 

. 

3.2. ʇʆʇʋʃɸʎʀɱɸ ʂʆɱɸ ʉɽ ʀʉʊʈɸɾʋɱɽ 

ʉʪʫʜʠʿʘ ʝʿ ʦʙʫʭʚʘʪʠʣʘ ʫʟʦʨʢʝ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʢʘʜʘʚʝʨʘ ʦʙʘ ʧʦʣʘ ʜʦʙʠʿʝʥʝ ʪʦʢʦʤ 

ʘʫʪʦʧʩʠʿʘ ʨʘʹʝʥʠʭ ʫ ʉʣʫʞʙʠ ʟʘ ʧʘʪʦʣʦʰʢʦ-ʘʥʘʪʦʤʩʢʫ ʜʠʿʘʛʥʦʩʪʠʢʫ ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ 

ʂʨʘʛʫʿʝʚʘʮ, ʫ ʧʝʨʠʦʜʫ ʦʜ 2007-2010. ʛʦʜʠʥʝ. ʉʪʫʜʠʘʿ ʿʝ ʩʧʨʦʚʝʜʝʥʘ ʫʟ ʦʜʦʙʨʝˁʝ ɽʪʠʯʢʦʛ 

ʦʜʙʦʨʘ ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ ʂʨʘʛʫʿʝʚʘʮ. 

ɿʘ ʩʚʘʢʠ ʘʥʘʣʠʟʠʨʘʥʠ ʩʣʫʯʘʿ ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʿʝʜʥʘ - ʜʚʝ ʢʦʥʪʨʦʣʝ ʠʩʪʠʭ ʛʦʜʠʥʘ. 

ʀʟ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʠʩʢˀʫʯʝʥʠ ʩʚʠ ʧʘʮʠʿʝʥʪʠ ʩʘ ʧʨʝʪʭʦʜʥʦ ʫʪʚʨʹʝʥʠʤ ʭʨʦʥʠʯʥʠʤ 

ʙʦʣʝʩʪʠʤʘ. 

 

3.3. ʋɿʆʈʂʆɺɸɳɽ 

ʉʪʫʜʠʿʘ ʿʝ ʦʙʫʭʚʘʪʠʣʘ ʧʦʧʨʝʯʥʝ ʧʨʝʩʝʢʝ ʜʝʩʥʠʭ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʩʘ ʪʝh ʢʠʤ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʤ ʧʨʦʤʝʥʘʤʘ ʜʦʙʠʿʝʥʝ ʪʦʢʦʤ ʦʙʜʫʢʮʠʿʘ ʫʨʘʹʝʥʠʭ ʫ ʉʣʫʞʙʠ ʟʘ 

ʧʘʪʦʣʦʰʢʫ ʘʥʘʪʦʤʩʢʫ ʜʠʿʘʛʥʦʩʪʠʢʫ ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ ʂʨʘʛʫʿʝʚʘʮ, ʫ ʧʝʨʠʦʜʫ ʦʜ 2007-2010. 

ʛʦʜʠʥʝ. ɿʘ ʢʦʥʪʨʦʣʝ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʮʠ ʜʝʩʥʠʭ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʫ ʨʘʥʠʤ 

ʩʪʘʜʠʿʫʤʠʤʘ ʣʝʟʠʿʝ. ʋ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʿʝ ʧʦʩʪʦʿʘʦ ʚʝ˂ʠ ʙʨʦʿ ʘʜʝʢʚʘʪʥʠʭ ʢʦʥʪʨʦʣʘ ʟʘ ʿʝʜʘʥ 

ʩʣʫʯʘʿ, ʢʦʥʪʨʦʣʝ ʩʫ ʠʟʘʙʨʘʥʝ ʤʝʪʦʜʦʤ ʩʣʫʯʘʿʥʦʛ ʫʟʦʨʢʘ (ʙʠʣʝ ʩʫ ʥʫʤʝʨʠʩʘʥʝ, ʘ ʟʘʪʠʤ ʩʫ 

ʩʣʫʯʘʿʥʠʤ ʧʦʩʪʫʧʢʦʤ ʠʟʘʙʨʘʥʝ ʜʚʝ ʢʦʥʪʨʦʣʝ ʟʘ ʜʘʪʠ ʩʣʫʯʘʿ). 

ʋ ʩʪʫʜʠʿʠ ʩʫ ʘʥʘʣʠʟʠʨʘʥʝ ʮʠʪʦʭʠʩʪʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʘʜʠʿʫʤʘ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʧʨʝʤʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʠ American Heart Association Committee on Vascular Lesions of the Council of 

Atherosclerosis, ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿ ʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʨʠʰ˂ʝˁʝʤ ʯʝʪʠʨʠ 

ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʘ ʤʘʨʢʝʨʘ ï Ŭ-ʛʣʘʪʢʦʤʠhʠ˂ʥʠ ʘʢʪʠʥ, S-100 ʧʨʦʪʝʠʥ, ʜʝʟʤʠʥ ʠ 

ʚʠʤʝʥʪʠʥ, ʢʘʦ ʠ ʚʝ˂ʠ ʙʨʦʿ ʚʘʨʠʿʘʙʣʠ ʜʦʙʠʿʝʥʠʭ ʠʟ ʠʩʪʦʨʠʿʘ ʙʦʣʝʩʪʠ (Stary et al, 1994; Stary 

et al, 1995). 

 

3.4. ɺɸʈʀɱɸɹʃɽ ʂʆɱɽ ʉʋ ʄɽʈɽʅɽ ʋ ʉʊʋɼʀɱʀ 

3.4.1. ɿʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ 

ʇʨʘ˂ʝʥʘ ʝʿ ʩʣʝʜʝ˂ʘ ʟʘʚʠʩʥʘ ʚʘʨʠʘʿʙʣʘ (ʠʩʭʦʜ):  

1. ʊʠʧ ʣʝʟʠʿʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ:  

¶ ʟʘ ʢʦʥʪʨʦʣʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʨʘʥʝ ʬʘʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ (ʠʥʠʮʠʿʘʣʥʘ ʣʝʟʠʿʘ, ʩʪʘʜʠʿʫʤ 

ʤʘʩʥʝ ʪʨʘʢʝ ʠ ʩʪʘʜʠʿʫʤ ʧʨʝʘʪʝʨʦʤʘ) 
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¶ ʟʘ ʩʣʫʯʘʿʝʚʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʫʟʥʘʧʨʝʜʦʚʘʣʝ ʣʝʟʠʿʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ (ʩʪʘʜʠʿʫʤ 

ʘʪʝʨʦʤʘ, ʩʪʘʜʠʿʫʤ ʬʠʙʨʦʘʪʝʨʦʤʘ ʠ ʢʦʤʧʣʠʢʦʚʘʥʝ ʣʝʟʠʿʝ). 

 

3.4.2. ʅʝʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ 

ɿʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʫ ʩʪʫʜʠʿʠ ʘʥʘʣʠʟʠʨʘʥʝ ʩʫ ʩʣʝʜʝ˂ʝ ʥʝʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ (ʫʟʨʦʮʠ):  

1. ʀʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʠ ʧʨʦʬʠʣ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʩʪʘʜʠʿʫʤʠʤʘ  

ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʥʘ ʦʩʥʦʚʫ ʝʢʩʧʨʝʩʠʿʝ ʯʝʪʠʨʠ ʤʘʨʢʝʨʘ:  

¶ Ŭ-ʛʣʘʪʢʦʤʠhʠ˂ʥʠ ʘʢʪʠʥ (ʟʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ)  

¶ S-100 ʧʨʦʪʝʠʥ (ʟʘ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʥʝʫʨʦʝʢʪʦʜʝʨʤʘʣʥʦʛ ʧʦʨʝʢʣʘ) 

¶ ʜʝʟʤʠʥ (ʟʘ ʧʨʦʫʯʘʚʘˁʝ ʦʨʠʿʝʥʪʘʮʠʿʝ ʠ ʜʠʩʪʨʠʙʫʮʠʿʝ ʬʦʨʤʠʨʘʥʠʭ,                       

ʜʠʬʝʨʝʥʮʠʨʘʥʠʭ ʚʘʩʢʫʣʘʨʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ) 

¶ ʚʠʤʝʥʪʠʥ (ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʜʠʩʪʨʠʙʫʮʠʿʝ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʩʠʥʪʝʪʩʢʦʛ 

ʬʝʥʦʪʠʧʘ). 

ʉʪʝʧʝʥ ʝʢʩʧʨʝʩʠʿʝ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʩʿʢʠʭ ʤʘʨʢʝʨʘ ʦʜʨʝʹʠʚʘʥ ʿʝ ʩʝʤʠʢʚʘʥʪʠʪʘʪʠʚʥʦ, 

ʤʝʪʦʜʦʤ ʜʚʦʩʪʨʫʢʝ ʢʦʥʪʨʦʣʝ, ʧʦʜ ʚʝʣʠʢʠʤ ʫʚʝʣʠʯʘˁʝʤ, ʥʘ ʜʝʩʝʪ ʚʠʜʥʠʭ ʧʦˀʘ ʜʫʞ 

ʘʨʪʝʨʠʿʩʢʝ ʮʠʨʢʫʤʬʝʨʝʥʮʠʿʝ, ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʩʘʤʦ ʧʦʧʫʣʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ. 

ʇʨʦʮʝʥʘʪ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ ˂ʝʣʠʿʘ ʫ ʧʦʧʫʣʘʮʠʿʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʙʠ˂ʝ ʦʟʥʘʯʘʚʘʥ 

ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

0 ï ʠʟʦʩʪʘʥʘʢ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ 

+ ʜʦ 35% ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ ˂ʝʣʠʿʘ 

+ + ʜʦ 70% ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ ˂ʝʣʠʿʘ 

+ + + ʜʦ 100% ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ ˂ʝʣʠʿʘ  

 

4.4.3. Ăɿʙʫˁʫʿʫ˂ʝñ ʚʘʨʠʿʘʙʣʝ 

ɸʥʘʣʠʟʠʨʘʥʝ ʩʫ ʩʣʝʜʝ˂ʝ Ăʟʙʫˁʫʿʫ˂ʝñ ʚʘʨʠʿʘʙʣʝ ʜʦʙʠʿʝʥʝ ʠʟ ʠʩʪʦʨʠʿʘ ʙʦʣʝʩʪʠ ʧʘʮʠʿʝʥʪʘ: 

Hg, Er, Le, Ht, Tr, CRP, SE, LDH, D-dimer, Na, Mg, Ca, Fe, K, ʢʨʝʘʪʠʥʠʥ, ʫʨʝʘ, ʩʪʘʨʦʩʪ 

ʧʘʮʠʿʝʥʪʘ, ʥʘʩʣʝʹʝ (ʧʦʨʦʜʠʯʥʘ ʘʥʘʤʥʝʟʘ),  ʪʝʣʝʩʥʘ ʤʘʩʘ, ʧʨʝʪʭʦʜʥʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, 

ʘʥʛʠʥʘ ʧʝʢʪʦʨʠʩ, ʢʦʨʦʥʘʨʦʛʨʘʬʠʿʘ, ʧʦʜʘʮʠ ʦ ɽʂɻ-ʫ. ʌʘʢʪʦʨʩʢʦʤ ʘʥʘʣʠʟʦʤ ʦʚʘʿ ʙʨʦʿ ʙʠʦ ʿʝ 

ʨʝʜʫʢʦʚʘʥ ʥʘ ʦʥʝ ʢʦʝʿ ʠʤʘʿʫ ʥʘʿʚʝ˂ʠ ʟʥʘʯʘ.ʿ 
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3.5. ʍʀʉʊʆʃʆʐʂɸ ʀʉʇʀʊʀɺɸɳɸ 

ʅʝʟʘʚʠʩʥʝ ʠ ʟʘʚʠʩʥʝ ʚʘʨʠʘʿʙʣʝ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʤʠʢʨʦʩʢʦʧʩʢʦʤ ʝʚʘʣʫʘʮʠʿʦʤ 

ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʠʭ ʠ ʍ/ɽ ʦʙʦʿʝʥʠʭ ʧʨʝʧʘʨʘʪʘ.  

 

 

3.5.1. ʈʫʪʠʥʩʢʝ ʭʠʩʪʦʭʝʤʠʿʩʢʝ ʤʝʪʦʜʝ ʙʦʿʝˁʘ 

ʋ ʨʫʪʠʥʩʢʦʿ ʦʙʨʘʜʠ ʧʨʝʧʘʨʘʪʘ, ʜʦʙʠʿʝʥʠ ʫʟʦʨʮʠ ʬʠʢʩʠʨʘʥʠ ʩʫ ʫ 4% ʥʝʫʪʨʘʣʥʦʤ 

ʧʫʬʝʨʠʩʘʥʦʤ ʨʘʩʪʚʦʨʫ ʬʦʨʤʘʣʠʥʘ, ʫ ʪʦʢʫ 24h, ʥʘ ʩʦʙʥʦ ʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦ ʟʘʚʨʰʝʥʦʿ 

ʬʠʢʩʘʮʠʿʠ, ʫʟʦʨʮʠ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ ʜʝʭʠʜʨʘʪʠʩʘʥʠ ʩʫ ʧʨʦʚʦʹʝˁʝʤ ʢʨʦʟ ʩʝʨʠʿʫ 

ʘʣʢʦʭʦʣʘ ʨʘʩʪʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (70%, 96% ʠ 100%), ʧʨʦʩʚʝʪˀʘʚʘʥʠ ʫ ʢʩʠʣʦʣʫ ʠ 

ʢʘʣʫʧˀʝʥʠ ʫ ʧʘʨʘʧʣʘʩʪʫ. ʇʦʧʨʝʯʥʠ ʩʝʨʠʿʩʢʠ ʧʨʝʩʝʮʠ, ʜʝʙˀʠʥʝ 5 ɛʤ, ʩʝʯʝʥʠ ʩʫ 

ʤʠʢʨʦʪʦʤʦʤ Leica SM 2000R. ʅʘʢʦʥ ʜʝʧʘʨʘʬʠʥʠʩʘˁʘ ʫ ʢʩʠʣʦʣʫ ʠ ʭʠʜʨʘʪʘʮʠʿʝ ʫ 

ʦʧʘʜʘʿʫ˂ʝʤ ʨʝʜʫ ʘʣʢʦʭʦʣʘ, ʠʩʝʯʮʠ ʩʫ ʙʦʿʝʥʠ Haematoxylin-ʦʤ po Mayer-ʫ, ʧʨʦʩʚʝʪˀʘʚʘʥʠ ʫ 

2% ʨʘʩʪʚʦʨʫ ʝʦʟʠʥʘ, ʟʘʪʠʤ ʜʝʭʠʜʨʘʪʠʩʘʥʠ, ʧʨʦʩʚʝʪˀʠʚʘʥʠ ʠ ʤʦʥʪʠʨʘʥʠ ʥʘ ʧʣʦʯʠʮʝ ʩʘ 

Canada ʙʘʣʟʘʤʦʤ (Suvarna, 2018). 

3.5.2. ʄʝʪʦʜʦʣʦʛʠʿʘ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦʛ ʙʦʿʝˁʘ 

ʊʢʠʚʦ ʿʝ ʬʠʢʩʠʨʘʥʦ ʫ 4 %-ʪʥʦʤ ʥʝʫʪʨʘʣʥʦʤ ʧʫʬʝʨʦʚʘʥʦʤ ʬʦʨʤʘʣʜʝʭʠʜʫ 24 ʯʘʩʘ ʠ 

ʢʘʣʫʧˀʝʥʦ ʫ ʧʘʨʘʧʣʘʩʪʫ. ʈʝʟʦʚʠ ʜʝʙˀʠʥʝ 5 ɛʤ, ʤʦʥʪʠʨʘʥʠ ʩʫ ʥʘ ʧʦʩʝʙʥʝ ʚʠʩʦʢʦ 

ʘʜʭʝʨʝʥʪʥʝ ʧʣʦʯʠʮʝ SuperFrost ʠ ʩʫhʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 56ºC ʫ ʪʦʢʫ 1 ʩʘʪʘ. 

ʅʘʢʦʥ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʿʝ ʠ ʨʝʭʠʜʨʘʮʠʿʝ ʪʢʠʚʥʠʭ ʧʨʝʩʝʢʘ ʠʟʚʨʰʝʥʦ ʿʝ ʜʝʤʘʩʢʠʨʘˁʝ 

ʘʥʪʠʛʝʥʘ ʫ ʤʠʢʨʦʪʘʣʘʩʥʦʿ ʧʝ˂ʥʠʮʠ ʫ 0,1 ʄ ʮʠʪʨʘʪʥʦʤ ʧʫʬʝʨʫ, pH 6,0 ʥʘ 800W, ʫ ʪʨʘʿʘˁʫ 

21 ʤʠʥʫʪ, ʘ ʟʘʪʠʤ ʙʣʦʢʠʨʘˁʝ ʝʥʜʦʛʝʥʝ ʧʝʨʦʢʩʠʜʘʟʝ, 3 %-ʪʥʠʤ ʚʦʜʝʥʠʤ ʨʘʩʪʚʦʨʦʤ H2ʆ2 ʫ 

ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ. 

ʅʘʢʦʥ ʙʣʦʢʠʨʘˁʘ ʝʥʜʦʛʝʥʝ ʧʝʨʦʢʩʠʜʘʟʝ, ʫʩʣʝʜʠʣʦ ʿʝ ʥʘʥʦʰʝˁʝ ʧʨʠʤʘʨʥʦʛ ʘʥʪʠʪʝʣʘ ʠ 

ʠʥʢʫʙʘʮʠʿʘ ʫ ʪʨʘʿʘˁʫ ʦʜ 1h ʥʘ ʩʦʙʥʦ ʿʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʣʘʞʥʦʿ ʢʦʤʦʨʠ. 

ɿʘ ʧʦʪʨʝʙʝ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʠʤʝˁʝʥʘ ʩʫ ʯʝʪʠʨʠ ʧʨʠʤʘʨʥʘ ʘʥʪʠʪʝʣʘ: Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ 

ʘʢʪʠʥ, S-100 ʧʨʦʪʝʠʥ, ʚʠʤʝʥʪʠʥ ʠ ʜʝʟʤʠʥ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʥʦʤ ʧʨʦʪʦʢʦʣʫ (Dabbôs 2021). 

ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʪʢʠʚʥʠʭ ʧʨʝʩʝʢʘ ʩʘ ʧʨʠʤʘʨʥʠʤ ʘʥʪʠʪʝʣʦʤ ʫʩʣʝʜʠʣʘ ʿʝ ʠʥʢʫʙʘʮʠʿʘ, ʧʨʚʦ 

ʩʘ ʙʠʦʪʠʥʠʟʠʨʘʥʠʤ ʚʝʟʫʿʫ˂ʠʤ ʘʥʪʠʪʝʣʦʤ, ʘ ʟʘʪʠʤ ʩʘ ʩʪʨʝʧʪʘʚʠʜʠʥʦʤ ʦʙʝʣʝʞʝʥʠʤ 

ʧʝʨʦʢʩʠʜʘʟʦʤ. ʇʦʩʪʫʧʘʢ ʿʝ ʟʘʚʨʰʝʥ ʠʥʢʫʙʘʮʠʿʦʤ ʧʨʝʩʝʢʘ ʫ ʤʝʰʘʚʠʥʠ ʩʫʧʩʪʨʘʪ-ʭʨʦʤʦʛʝʥʘ 

(H2O2 ʠ 3-ʘʤʠʥʦ-9-ʝʪʠʣ ʢʘʨʙʘʟʦʣ ʫ N,N-ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜʫ, AEC + Substrate-Chromogen 

kit, Cat. No K 3469, DAKO-Denmark), 5 ʤʠʥʫʪʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʂʘʦ ʦʧʰʪʠ ʠʩʧʠʨʘʯ ʠ ʩʨʝʜʩʪʚʦ ʟʘ ʠʩʧʠʨʘˁʝ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʢʦʨʘʢʘ ʫ ʪʦʢʫ 

ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʝ ʧʨʦʮʝʜʫʨʝ ʙʦʿʝˁʘ ʢʦʨʠʰ˂ʝʥ ʿʝ 0,1 ʄ ʬʦʩʬʘʪʥʠ ʧʫʬʝʨ pH 7,4. 

ɴʝʣʠʿʩʢʘ ʿʝʜʨʘ ʙʦʿʝʥʘ ʩʫ Mayer-ʦʚʠʤ ʭʝʤʘʪʦʢʩʠʣʠʥʦʤ. 

 

 

 

 

 

 

 



 

18 
 

3.6. ʉʅɸɻɸ ʉʊʋɼʀɱɽ ʀ ɺɽʃʀʏʀʅɸ ʋɿʆʈʂɸ 

 

ɺʝʣʠʯʠʥʘ ʛʨʫʧʘ ʦʜʨʝʹʝʥʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʩʣʝʜʝ˂ʠʭ ʧʦʯʝʪʥʠʭ ʧʘʨʘʤʝʪʘʨʘ: ʩʥʘʛʝ ʩʪʫʜʠʿʝ ʦʜ 

80%, ʚʝʨʦʚʘʪʥʦ˂ʝ ʛʨʝʰʢʝ ʧʨʚʦʛ ʪʠʧʘ (Ŭ) ʦʜ 0.05 ʟʘ ʜʚʦʩʤʝʨʥʦ ʪʝʩʪʠʨʘˁʝ ʭʠʧʦʪʝʟʝ ʠ 

ʨʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʦʮʝʥʪʫʘʣʥʝ ʟʘʩʪʫʧˀʝʥʦʩʪʠ ʚʠʤʝʥʪʠʥʘ ʥʘ ʭʠʩʪʦʣʦʰʢʠʤ 

ʧʨʝʧʘʨʘʪʠʤʘ ʢʦʨʦʥʘʨʥʠʭ ʘʨʪʝʨʠʿʘ; ʦʯʝʢʠʚʘʥʘ ʿʝ ʨʘʟʣʠʢʘ ʦʜ 35%, ʧʨʠ ʯʝʤʫ ʿʝ ʟʘʩʪʫʧˀʝʥʦʩʪ 

ʢʦʜ ʦʩʦʙʘ ʩʘ ʨʘʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʦʢʦ 15%. ʋʟ ʪʘʢʚʝ ʧʘʨʘʤʝʪʨʝ ʠ ʫʧʦʪʨʝʙʫ ʍʠ-ʢʚʘʜʨʘʪ 

ʪʝʩʪʘ, ʧʦʪʨʝʙʥʦ ʿʝ 21 ʧʘʮʠʿʝʥʪ ʟʘ ʛʨʫʧʫ ʩʣʫʯʘʿʝʚʘ ʠ 41 ʧʘʮʠʿʝʥʪ ʟʘ ʛʨʫʧʫ ʢʦʥʪʨʦʣʘ. 

ɺʝʣʠʯʠʥʘ ʛʨʫʧʘ ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʥʘ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʘ G power. ʋʟʦʨʮʠ ʩʫ ʙʠʪʠ ʜʠʩʪʨʠʙʫʠʨʘʥʠ 

ʤʝʹʫ ʛʨʫʧʘʤʘ ʫ ʦʜʥʦʩʫ 1 : 2 (ʥʘ ʩʚʘʢʦʛ ʧʘʮʠʿʝʥʪʘ ʢʦʿʠ ʩʧʘʜʘ ʫ ʛʨʫʧʫ ʩʣʫʯʘʿʝʚʘ ʜʦʣʘʟʠ ʿʦʰ 

ʜʚʘ ʧʘʮʠʿʝʥʪʘ ʢʦʿʠ ʩʫ ʢʦʥʪʨʦʣʝ). 

 

3.7. ʉʊɸʊʀʉʊʀʏʂɽ ʄɽʊʆɼɽ ʆɹʈɸɼɽ ɼʆɹʀɱɽʅʀʍ ʈɽɿʋʃʊɸʊɸ ʋ 

ʀʉʊʈɸɾʀɺɸɳʋ 

 

ʋ ʩʪʘʪʠʩʪʠʯʢʦʿ ʦʙʨʘʜʠ ʧʦʜʘʪʘʢʘ, ʢʦʥʪʠʥʫaʣʥʝ ʚʘʨʠʿʘʙʣʝ ʧʨʝʟʝʥʪʦʚʘʥʝ ʩʫ ʢʘʦ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ (SD) ʫ ʪʝʢʩʪʫ ʠ ʪʘʙʝʣʘʤʘ, a ʢaʪʝʛʦʨʠʿʩʢʝ ʢʘʦ ʧʨʦʧʦʨʮʠʿʘ 

ʫʟʦʨʘʢʘ ʩʘ ʦʜʨʝʹʝʥʠʤ ʠʩʭʦʜʦʤ. ɿʘ ʧʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʥʪʠʥʫʘʣʥʠʭ ʚʘʨʠʿʘʙʣʠ 

ʢʦʨʠh˂ʝʥ ʿʝ ʉʪʫʜʝʥʪʦʚ t-ʪʝʩʪ ʟʘ ʤʘʣʝ ʥʝʟʘʚʠʩʥʝ ʫʟʦʨʢʝ, ʦʜʥʦʩʥʦ ʘʣʪʝʨʥʘʪʠʚʥʠ 

ʥʝʧʘʨʘʤʝʪʨʠʿʩʢʠ ʪʝʩʪ ʢʘʜʘ ʨʝʟʫʣʪʘʪʠ ʥʝ ʧʨʘʪʝ ʥʦʨʤʘʣʥʫ ʨʘʩʧʦʜʝʣʫ, ʰʪʦ ʿʝ ʧʨʝʪʭʦʜʥʦ 

ʫʪʚʨʹʝʥʦ ʧʦʤʦ˂ʫ ʂʦʣʤʦʛʦʨʦʚ-ʉʤʠʨʥʦʚ ʪʝʩʪʘ. ʍʠ-ʢʚʘʜʨʘʪ (ɢ2) ʪʝʩʪ ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ 

ʫʧʦʨʝʹʠʚʘˁʝ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʢʘʪʝʛʦʨʠʩʿʢʠʭ ʚʘʨʠʿʘʙʣʠ, ʦʜʥʦʩʥʦ ʌʠʰʝʨʦʚ ʪʝʩʪ ʢʘʜʘ 

ʿʝ ʫʯʝʩʪʘʣʦʩʪ ʧʦʿʝʜʠʥʠʭ ʢʘʪʝʛʦʨʠʿʘ ʙʠʣʘ ʤʘʣʘ. ʋʪʠʮʘʿ  ʚʝ˂ʝʛ ʙʨʦʿʘ ʥʝʟʘʚʠʩʥʠʭ ʠ ʟʙʫˁʫʿʫ˂ʠʭ 

ʚʘʨʠʿʘʙʣʠ ʥʘ ʠʩʧʠʪʠʚʘʥʠ ʜʠʭʦʪʦʤʥʠ ʠʩʭʦʜ, ʢʘʦ ʠ ʤʝʹʫʩʦʙʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʧʨʝʜʠʢʪʦʨʩʢʠʭ 

ʚʘʨʠʿʘʙʣʠ, ʠʩʧʠʪʠʚʘʥʠ ʩʫ ʙʠʥʘʨʥʦʤ ʣʦʛʠʩʪʠʯʢʦʤ ʨʝʛʨʝʩʠʿʦʤ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʢʘʦ 

ʢʦʨʠʛʦʚʘʥʠ ʦʜʥʦʩ ʤʦʛʫ˂ʥʦʩʪʠ (Adjusted Odds ratio). ʉʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʩʤʘʪʨʘʥʠ ʩʫ 

ʩʚʠ ʨʝʟʫʣʪʘʪʠ ʛʜʝ ʿʝ ʚʝʨʦʚʘʪʥʦ˂ʘ ʭʠʧʦʪʝʟʝ ʙʠʣʘ ʤʘˁʘ ʦʜ 5% (p < 0.05). ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘʘˁ ʧʨʠʢʘʟʘʥʠ ʩʫ ʪʘʙʝʣʘʨʥʦ ʠ ʛʨʘʬʠʯʢʠ. ʉʚʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʨʦʨʘʯʫʥʠ ʫʨʘʹʝʥʠ ʩʫ 

ʧʦʤʦ˂ʫ ʢʦʤʝʨʮʠʿʘʣʥʦʛ, ʩʪʘʥʜʘʨʜʥʦʛ ʧʨʦʛʨʘʤʩʢʦʛ ʧʘʢʝʪʘ SPSS, ʚʝʨʟʠʿʘ 18.0.  
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ʌɽʅʆʊʀʇʉʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɻʃɸʊʂʀʍ ʄʀʐʀɴʅʀʍ ɴɽʃʀɱɸ ʋ 

ʂʆʈʆʅɸʈʅʀʄ ɸʈʊɽʈʀɱɸʄɸ ʆʉʆɹɸ ʉɸ ʋɿʅɸʇʈɽɼʆɺɸʃʀʄ ʌʆʈʄɸʄɸ 

ɸʊɽʈʆʉʂʃɽʈʆɿɽ 

 

4. ʈɽɿʋʃʊɸʊʀ 
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4.1. ʈɽɿʋʃʊɸʊʀ ʍʀʉʊʆʃʆʐʂɽ ɸʅɸʃʀɿɽ ʉʊɸɼʀɱʋʄɸ ɸʊɽʈʆʉʂʃɽʈʆɿɽ 

4.1.1. ʀʥʠʮʠʿʘʣʥʘ ʣʝʟʠʿʘ ï ʪʠʧ I ʣʝʟʠʿʝ 

ʅʘ ʩʚʠʤ ʧʨʝʧʘʨʘʪʠʤʘ ʠʥʠʮʠʿʘʣʥʝ ʣʝʟʠʿʝ ʫʦʯʘʚʘʿʫ ʩʝ ʪʨʠ ʿʘʩʥʦ ʠʟʜʚʦʿʝʥʘ ʩʣʦʿʘ ʚʘʩʢʫʣʘʨʥʦʛ 

ʟʠʜʘ: ʪʫʥʠʢʘ ʠʥʪʠʤʘ, ʤʝʜʠʿʘ ʠ ʘʜʚʝʥʪʠʮʠʿʘ. ʂʦʥʪʠʥʫʠʪʝʪ ʝʥʜʦʪʝʣʘ ʿʝ ʦʯʫʚʘʥ. ʉʘʩʪʦʿʠ ʩʝ ʠʟ 

ʿʝʜʥʦʛ ʨʝʜʘ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʯʠʿʘ ʿʝʜʨʘ ʧʨʦʤʠʥʠʨʘʿʫ ʫ ʣʫʤʝʥ. ʂʦʜ ʿʝʜʥʦʛ ʙʨʦʿʘ ʫʟʦʨʘʢʘ 

ʨʘʥʦʛ ʪʠʧʘ ʘʪʝʨʦʩʢʣʝʨʦʪʩʢʝ ʣʝʟʠʿʝ, ʟʘʧʘʞʘ ʩʝ ʘʜʭʝʟʠʿʘ ʣʝʫʢʦʮʠʪʘ ʥʘ ʝʥʜʦʪʝʣ, ʰʪʦ 

ʠʥʜʠʨʝʢʪʥʦ ʫʢʘʟʫʿʝ ʥʘ ʝʥʜʦʪʝʣʥʫ ʜʠʩʬʫʥʢʮʠʫʿ, ʦʜʥʦʩʥʦ, ʧʦʚʝ˂ʘʥʫ ʝʢʩʧʨʝʩʠʿʫ ʘʜʭʝʟʠʦʥʠʭ 

ʤʦʣʝʢʫʣʘ. ɹʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʿʝ ʜʦʙʨʦ ʜʠʬʝʨʝʥʮʠʨʘʥʘ. ʋ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʿʝʜʥʦʛ ʙʨʦʿʘ 

ʫʟʦʨʘʢʘ ʟʘʧʘʞʘʿʫ ʩʝ ʧʦʿʝʜʠʥʘʯʥʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ. ʅʝʧʦʩʨʝʜʥʦ ʠʟʥʘʜ ʫʥʫʪʨʘʰˁʝ ʝʣʘʩʪʠʯʥʝ 

ʣʘʤʠʥʝ, ʟʘʧʘʞʘʿʫ ʩʝ ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ ʦʨʠʿ ʝʥʪʠʩʘʥʠ ʩʥʦʧʦʚʠ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ. ʆʚʝ 

˂ʝʣʠʿʝ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʜʝʟʤʠʥ, ʘ ʿʝʜʘʥ ʙʨʦʿ ʠ ʥʘ 

ʚʠʤʝʥʪʠʥ. ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʧʨʠʩʫʪʥʘ ʿʝ ʠ ʦʯʫʚʘʥʘ, ʬʦʢʘʣʥʦ ʩʝ ʤʦʞʝ ʟʘʧʘʟʠʪʠ 

ʨʝʜʫʧʣʠʢʘʮʠʿ ʘ. ʄʝʜʠʿʘ ʿʝ ʩʘʩʪʘʚˀʝʥʘ ʠʟ ʮʠʨʢʫʣʘʨʥʦ ʨʘʩʦʨʝʹʝʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ, ʢʦʿʝ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʜʝʟʤʠʥ. ʉʧʦˀʘʰˁʘ 

ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʪʘˁʘ ʦʜ ʫʥʫʪʨʘʰˁʝ. ɸʜʚʝʥʪʠʮʠʿʘ ʿʝ ʩʘʩʪʘʚˀʝʥʘ ʦʜ ʧʨʝʜʦʤʠʥʘʥʪʥʦ 

ʦʨʠʿʝʥʪʠʩʘʥʠʭ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʠ ʦʩʥʦʚʥʝ ʩʫʧʩʪʘʥʮʝ ʫ ʢʦʠʿʤʘ ʩʫ ʩʤʝhʪʝʥʠ vasa vasorum, 

ʥʝʨʚʠ ʠ ʣʠʤʬʥʠ ʩʫʜʦʚʠ. ɿʘʧʘʞʘ ʩʝ S-100-ʠʤʫʥʦʨʝʘʢʪʠʚʥʦ ʧʝʨʠʘʜʚʝʥʪʠʮʠʿʘʣʥʦ ʤʘʩʥʦ 

ʪʢʠʚʦ (ʩʣ. 1-7).  

4.1.2. ʉʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ ï ʪʠʧ I I  ʣʝʟʠʿʝ 

ʅʘ ʫʟʦʨʮʠʤʘ ʨʘʥʝ ʬʘʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʥʘ ʩʪʘʜʠʿʫʤʫ ʢʦʠʿ ʩʝ ʧʘʪʦʭʠʩʪʦʣʦʰʢʠ ʠʜʝʥʪʠʬʠʢʫʝʿ 

ʢʘʦ ʤʘʩʥʘ ʪʨʘʢʘ, ʫʦʯʘʚʘ ʩʝ ʚʝʣʠʢʠ ʙʨʦʿ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ. ɽʥʜʦʪʝʣ ʠ 

ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʩʫ ʦʯʫʚʘʥʠ. ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʣʫʤʠʥʘʣʥʦʤ ʜʝʣʫ ʩʫʙʝʥʜʦʪʝʣʘ ʛʨʫʧʠʩʘʥʝ 

ʩʫ ʫ ʤʘʩʥʝ ʪʨʘʢʝ. ʀʩʧʦʜ ʩʣʦʿʘ ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ, ʩʤʝʰʪʝʥ ʿʝ ʩʣʦʿ ʠʥʪʠʤʘʣʥʠʭ ʛʣʘʪʢʠʭ 

ʤʠh ʠʥ˂ʠʭ ʝ˂ʣʠʿʘ ʢʦʿʝ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʚʠʤʝʥʪʠʥ. 

ʄʘˁ ʠ ʙʨʦʿ ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ ʦʨʠʿ ʝʥʪʠʩʘʥʠʭ ˂ʝʣʠʿʘ, ʩʤʝʰʪʝʥʠʭ ʥʝʧʦʩʨʝʜʥʦ ʠʟʥʘʜ 

ʫʥʫʪʨʘʰˁʝ ʝʣʘʩʪʠʯʥʝ ʣʘʤʠʥʝ, ʧʦʢʘʟʫʿʝ ʨʝʘʢʮʠʿʫ ʥʘ ʜʝʟʤʠʥ. ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ 

ʿʝ ʦʯʫʚʘʥʘ, ʘʣʠ ʩʝ ʬʦʢʘʣʥʦ ʟʘʧʘʞʘ ˁʝʥʘ ʨʝʜʫʧʣʠʢʘʮʠʿʘ. ʋ ʤʝʜʠʿʠ ʩʝ ʨʘʟʣʠʢʫʿʝ ʫʥʫʪʨʘʰˁʠ 

ʠ ʩʧʦˀʘʰˁʠ ʜʝʦ ʩʘ ʨʘʟʣʠʯʠʪʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʥʘ ʜʝʟʤʠʥ ʠ 

ʚʠʤʝʥʪʠʥ. ʋʥʫʪʨʘʰʠˁ ʜʝʦ ʤʝʜʠʿʝ ʩʘʜʨʞʠ ʛʣʘʪʢʝ ʤʠʦʮʠʪʝ ʧʨʝʪʝʞʥʦ ʮʠʨʢʫʤʬʝʨʝʥʪʥʦ ʠʣʠ 

ʭʝʣʠʢʦʠʜʥʦ ʦʨʿʝʥʪʠʩʘʥʝ, ʢʦʿʠ ʩʫ ʧʨʝʜʦʤʠʥʘʥʪʥʦ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠ ʥʘ ʚʠʤʝʥʪʠʥ. 

ʉʧʦˀʘʰˁʠ, ʪʘˁʠ ʜʝʦ ʤʝʜʠʿʝ, ʩʘʜʨʞʠ ʚʠʰʝ ʮʠʨʢʫʤʬʝʨʝʥʪʥʠʭ ʩʣʦʿʝʚʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ ʢʦʿʝ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʮʠʿʫ ʥʘ ʜʝʟʤʠʥ. ʉʧʦʘˀʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʪʘʥʢʘ ʠ 

ʬʝʥʝʩʪʨʠʨʘʥʘ. ɸʜʚʝʥʪʠʮʠʘʿ ʿʝ ʩʘʩʪʘʚˀʝʥʘ ʠʟ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ, ʢʘʦ ʠ ʨʘʩʪʨʝʩʠʪʦʛ 

ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ (ʩʣ. 8-22). 

4.1.3. ʉʪʘʜʠʿʫʤ ʧʨʝʘʪʝʨʦʤʘ ï ʠʥʪʝʨʤʝʜʠʿʘʨʥʘ ʣʝʟʠʿʘ ʠʣʠ ʪʠʧ III  ʣʝʟʠʿʝ 

 

ɽʥʜʦʪʝʣ ʠ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʢʦʥʪʠʥʫʠʨʘʥʠ. ʋ ʟʘʜʝʙʘˀʣʦʤ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʢʦʿʠ ʥʝ 

ʧʨʦʤʠʥʠʨʘ ʫ ʣʫʤʝʥ, ʥʘʣʘʟʝ ʩʝ ʙʨʦʿʥʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʠ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʣʠʧʠʜʠ. 
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ʃʦʥʛʠʪʫʜʠʥʘʣʥʦ ʦʨʠʿʝʥʪʠʩʘʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʫʙʝʥʜʦʪʝʣʘ ʝʢʩʧʨʠʤʠʨʘʿʫ ʚʠʤʝʥʪʠʥ 

ʠ Ŭ-ʛʣʘʪʢʦʤʠʠh˂ʥʠ ʘʢʪʠʥ. ɿʘʧʘʞʘʿʫ ʩʝ ʚʠʤʝʥʪʠʥ-ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ. 

ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʨʝʜʫʧʣʠʮʠʨʘʥʘ ʩʘ ʜʝʣʠʤʠʯʥʦʤ ʬʨʘʛʤʝʥʪʘʮʠʿʦʤ. ʋ 

ʫʥʫʪʨʘʰˁʝʤ ʜʝʣʫ ʤʝʜʠʿʝ, ʩʤʝʰʪʝʥʝ ʩʫ ʚʠʤʝʥʪʠʥ- ʠ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ-

ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ. ʋ ʩʧʦˀʘʰˁʝʤ, ʪʘˁʝʤ ʜʝʣʫ ʤʝʜʠʿʝ, ʩʤʝʰʪʝʥʦ ʿʝ 

ʥʝʢʦʣʠʢʦ ʮʠʨʢʫʣʘʨʥʦ ʨʘʩʧʦʨʝʹʝʥʠʭ ʩʣʦʿʝʚʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʘʿ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʜʝʟʤʠʥ. ʉʧʦˀʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʪʘʥʢʘ, ʩʘ ʚʝʣʠʢʠʤ 

ʙʨʦʿʝʤ ʬʝʥʝʩʪʨʠ. ʊʫʥʠʢʘ ʘʜʚʝʥʪʠʮʠʿʘ ʩʘʜʨʞʠ ʢʦʣʘʛʝʥʘ ʠ ʝʣʘʩʪʠʯʥʘ ʚʣʘʢʥʘ, ʢʘʦ ʠ 

ʬʠʙʨʦʙʣʘʩʪʝ ʦʜ ʢʦʿʠʭ ʥʝʢʠ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ. ʋʦʯʘʚʘ 

ʩʝ ʟʘʜʝʙˀʘˁʝ ʟʠʜʦʚʘ vasa vasorum, ʢʘʦ ʠ ʘʜʠʧʦʮʠʪʠ ʠʤʫʥʦʨʝʢʪʠʚʥʠ ʥʘ S100 ʧʨʦʪʝʠʥ (ʩʣ. 

23-34). 

 

4.1.4. ʉʪʘʜʠʿʫʤ ʘʪʝʨʦʤʘ ï ʪʠʧ IV  ʣʝʟʠʿʝ 

 

ɽʥʜʦʪʝʣ ʿʝ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥ, ʘ ʠʥʪʠʤʘ ʟʘʜʝʙˀʘʣʘ ʪʘʢʦ ʜʘ ʟʥʘʪʥʦ ʧʨʝʚʘʟʠʣʘʟʠ ʜʝʙˀʠʥʫ 

ʤʝʜʠʿʝ. ʅʘʿʜʝʙˀʘ ʿʝ ʫ ʧʨʝʜʝʣʫ ʘʪʝʨʦʤʘ, ʧʘ ʬʦʢʘʣʥʦ, ʝʢʩʮʝʥʪʨʠʯʥʦ ʩʫʞʘʚʘ ʣʫʤʝʥ. ɹʘʟʘʣʥʘ 

ʤʝʤʙʨʘʥʘ ʿʝ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʘ. ʋ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʜʦʤʠʥʠʨʘ ʚʝʣʠʢʦ ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ ʩʘ 

ʭʦʣʝʩʪʝʨʦʣʩʢʠʤ ʢʨʠʩʪʘʣʠʤʘ ʫ ʧʫʢʦʪʠʥʘʤʘ, ʦʜʚʦʿʝʥʦ ʦʜ ʣʫʤʝʥʘ ʪʘʥʢʦʤ ʢʘʧʦʤ ʬʠʙʨʦʟʥʦʛ 

ʚʝʟʠʚʘ. ʅʘ ʦʙʦʜʠʤʘ ʣʠʧʠʜʥʦʛ ʧʣʘʢʘ ʟʘʧʘʞʘ ʩʝ ʿʝʜʘʥ ʙʨʦʿ ʚʠʤʝʥʪʠʥ-ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʭ 

ʧʝʥʘʩʪʠʭ ˂ʝʣʠʿʘ. ʆʢʦ ʣʠʧʠʜʥʦʛ ʩʨʝʜʠʰʪʘ ʥʘʣʘʟʠ ʩʝ ʬʠʙʨʦʟʥʦ ʠʟʤʝˁʝʥʘ ʠʥʪʠʤʘ ʩʘ 

ʚʠʤʝʥʪʠʥ ʠ S100 ʧʨʦʪʝʠʥ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʤ ˂ʝʣʠʿʘʤʘ. ʅʘ ʤʘʨʛʠʥʘʤʘ ʘʪʝʨʦʤʘ ʫʦʯʘʚʘʿʫ ʩʝ 

ʥʝʦʚʘʩʢʫʣʘʨʥʝ ʬʦʨʤʘʮʠʿʝ, ʦʢʦ ʢʦʿʠʭ ʩʝ ʥʘʣʘʟʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ. ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ 

ʣʘʤʠʥʘ ʿʝ ʚʠʜʥʦ ʬʨʘʛʤʝʥʪʠʩʘʥʘ, ʫ ʦʙʣʘʩʪʠ ʠʩʧʦʜ ʘʪʝʨʦʤʘ ʬʦʢʘʣʥʦ ʥʝʜʦʩʪʘʿʝ, ʘ ʬʦʢʘʣʥʦ ʿʝ 

ʠ ʨʝʜʫʧʣʠʮʠʨʘʥʘ. ʄʝʜʠʿʘ ʿʝ ʠʩʪʘˁʝʥʘ, ʧʦʩʝʙʥʦ ʫ ʦʙʣʘʩʪʠ ʠʩʧʦʜ ʘʪʝʨʦʤʘ. ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ 

˂ʝʣʠʿʝ ʫ ʫʥʫʪʨʘʰˁʝʤ ʩʣʦʿʫ ʤʝʜʠʿʝ ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʩʫ ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ 

ʚʠʤʝʥʪʠʥ, ʘ ʫ ʪʘʥʢʦʤ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ, ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʜʝʟʤʠʥ. ʋʦʯʘʚʘʿʫ ʩʝ 

ʥʦʚʦʬʦʨʤʠʨʘʥʠ ʢʨʚʥʠ ʩʫʜʦʚʠ ʢʦʿʠ ʩʫ ʫ ʢʦʥʪʠʥʫʠʪʝʪʫ ʩʘ ʚʘʩʘ ʚʘʩʦʨʫʤ ʘʜʚʝʥʪʠʮʠʿʝ. 

ʉʧʦˀʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʧʨʠʩʫʪʥʘ, ʪʘʥʢʘ, ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʬʝʥʝʩʪʨʠ. ʋ 

ʘʜʚʝʥʪʠʮʠʿʠ ʩʝ ʤʦʞʝ ʟʘʧʘʟʠʪʠ ʠʥʬʣʘʤʘʪʦʨʥʠ ʠʥʬʠʣʪʨʘʪ. Vasa vasorum ʠʤʘʿʫ ʟʘʜʝʙˀʘʣʝ 

ʟʠʜʦʚʝ (ʩʣ. 39, 40, 46, 49, 50) 

  

4.1.5. ʉʪʘʜʠʿʫʤ ʬʠʙʨʦʘʪʝʨʦʤʘ ï ʪʠʧ V ʣʝʟʠʿʝ 

  

ɽʥʜʦʪʝʣ ʿʝ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥ, ʘ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʬʨʘʛʤʝʥʪʠʩʘʥʘ. ʋ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

ʜʦʤʠʥʠʨʘ ʝʢʩʮʝʥʪʨʠʯʥʦ ʟʘʜʝʙˀʘˁʝ ʢʦʝʿ ʩʘʜʨʞʠ ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ ʧʨʝʢʦ ʢʦʛʘ ʿʝ ʰʠʨʦʢʘ 

ʬʠʙʨʦʟʥʘ ʢʘʧʘ ʢʦʿʘ ʛʘ ʩʪʘʙʠʣʠʟʫʿʝ. ʃʠʧʠʜʥʦ ʿʝʟʛʨʦ ʥʝʢʠʭ ʫʟʦʨʘʢʘ ʩʘʜʨʞʠ ʢʘʣʮʠʬʠʢʘʪʝ, ʘ 

ʢʦʜ ʿʝʜʥʦʛ ʙʨʦʿʘ ʫʟʦʨʘʢʘ ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ ʠʟʦʩʪʘʿʝ, ʘ ʠʥʪʠʤʘ ʿʝ ʬʠʙʨʦʟʥʦ ʠʟʤʝˁʝʥʘ ʦʜʥʦʩʥʦ, 

ʩʘʩʪʘʚˀʝʥʘ ʠʟ ʜʝʙʝʣʠʭ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ. ʌʠʙʨʦʟʥʠ ʧʣʘʢ ʥʘʩʪʘʿʝ ʢʘʦ ʨʝʟʫʣʪʘʪ 

ʢʦʥʪʠʥʫʠʨʘʥʝ ʘʢʫʤʫʣʘʮʠʿʝ ʚʝʟʠʚʥʦʛ ʪʢʠʚʘ, ʢʦʿʝ ʧʨʝʢʨʠʚʘ ʣʝʟʠʿʫ. ʂʘʨʘʢʪʝʨʠʰʝ ʛʘ 

ʧʨʠʩʫʩʪʚʦ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʢʦʣʘʛʝʥʠʭ ʚʣʘʢʘʥʘ ʩʘ ʧʫʢʦʪʠʥʘʤʘ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ ʧʝʥʘʩʪʝ 

˂ʝʣʠʿʝ ʠ ˂ʝʣʠʿʩʢʠ ʜʝʪʨʠʪʫʩ. ʅʘ ʦʙʦʜʠʤʘ ʧʣʘʢʘ, ʫ ʬʠʙʨʦʟʥʦʤ ʚʝʟʠʚʫ, ʧʨʠʩʫʪʥʝ ʩʫ ʧʝʥʘʩʪʝ 

˂ʝʣʠʿʝ ʦʜ ʢʦʿʠʭ ʿʝʜʘʥ ʙʨʦʿ ʧʦʢʘʟʫʿʝ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʫ ʨʝʘʢʮʠʿʫ ʥʘ ʚʠʤʝʥʪʠʥ ʠ S100 

ʧʨʦʪʝʠʥ. ʀʩʧʦʜ ʬʠʙʨʦʘʪʝʨʦʤʘ ʠ ʥʘ ʤʘʨʛʠʥʘʤʘ ʣʝʟʠʿʝ ʫʦʯʘʚʘ ʩʝ ʪʘʢʦ́ʝ ʠ ʟʘʧʘˀʝˁʩʢʠ 

ʠʥʬʠʣʪʨʘʪ. ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʨʝʜʫʧʣʠʮʠʨʘʥʘ, ʬʨʘʛʤʝʥʪʠʩʘʥʘ ʠ ʬʦʢʘʣʥʦ 

ʥʝʜʦʩʪʘʿʝ. ʀʩʪʘˁʝʥʘ ʤʝʜʠʿʘ ʩʘʜʨʞʠ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ- ʠ ʚʠʤʝʥʪʠʥ-ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ 

ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ. ʋ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ ʤʝʜʠʿʝ ʧʨʝʤʘ ʘʜʚʝʥʪʠʮʠʿʠ, ʧʨʠʩʫʪʥʝ ʩʫ ʨʝʪʢʝ 
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ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʥʘ ʜʝʟʤʠʥ. ʉʧʦˀʘʰˁʘ ʝʣʘʩʪʠʯʥʘʣʘʤʠʥʘ ʿʝ ʪʘʥʢʘ ʠ 

ʬʨʘʛʤʝʥʪʠʩʘʥʘ. ʋ ʘʜʚʝʥʪʠʮʠʿʠ ʩʫ ʧʨʠʩʫʪʥʠ ʘʛʨʝʛʘʪʠ ʣʝʫʢʦʮʠʪʘ. ɸʜʚʝʥʪʠʮʠʿʘʣʥʠ 

ʬʠʙʨʦʙʣʘʩʪʠ ʯʠʥʝ ʜʦʤʠʥʘʥʪʥʫ ˂ʝʣʠʿʩʢʫ ʧʦʧʫʣʘʮʠʿʫ. ʇʝʨʠʘʜʚʝʥʪʠʮʠʿʘʣʥʦ ʤʘʩʥʦ ʚʝʟʠʚʥʦ 

ʪʢʠʚʦ ʿʝ S100-ʠʤʫʥʦʨʝʘʢʪʠʚʥʦ (ʩʣ. 35-62). 

 

 

4.1.6. ʂʦʤʧʣʠʢʦʚʘʥʘ ʣʝʟʠʿʘ - ʪʠʧ VI ʣʝʟʠʿʝ 

 

ɽʥʜʦʪʝʣ ʠ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʠʟʥʘʜ ʧʣʘʢʘ ʩʫ ʜʠʩʢʦʥʪʠʥʫʠʨʘʥʠ. ʋ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

ʥʘʣʘʟʠ ʩʝ ʢʦʤʧʣʠʢʦʚʘʥ ʧʣʘʢ ʢʦʿʠ ʟʘʫʟʠʤʘ ʰʠʨʦʢʦ ʧʦʜʨʫʯʿʝ. ʋ ʦʩʥʦʚʠ ʧʣʘʢʘ ʿʝ ʘʪʝʨʦʤ ʠʣʠ 

ʬʠʙʨʦʘʪʝʨʦʤ, ʥʘʢʥʘʜʥʦ ʢʦʤʧʣʠʢʦʚʘʥ ʨʫʧʪʫʨʦʤ, ʭʝʤʦʨʘʛʠʦʿʤ ʠʣʠ ʪʨʦʤʙʦʟʦʤ. ʌʦʢʘʣʥʦ ʩʝ 

ʫʥʫʪʘʨ ʢʦʤʧʣʠʢʦʚʘʥʠʭ ʧʣʘʢʦʚʘ ʤʦʞʝ ʫʦʯʠʪʠ ʨʝʢʘʥʘʣʠʟʘʮʠʿʘ, ʦʜʥʦʩʥʦ ʥʦʚʦʬʦʨʤʠʨʘʥʠ 

ʣʫʤʝʥ. ʀʥʪʠʤʘ ʿʝ ʬʠʙʨʦʟʥʦ ʠʟʤʝˁʝʥʘ. ʅʘ ʦʙʦʜʠʤʘ ʧʣʘʢʘ ʥʘʣʘʟʝ ʩʝ ʧʫʢʦʪʠʥʝ ʩʘ ʧʝʥʘʩʪʠʤ 

˂ʝʣʠʿʘʤʘ, ʦʜ ʢʦʿʠʭ ʩʫ ʥʝʢʝ ʚʠʤʝʥʪʠʥ- ʠ S100 ʧʨʦʪʝʠʥ-ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ, ʢʘʦ ʠ ˂ʝʣʠʿʩʢʠ 

ʜʝʪʨʠʪʫʩ, ʧʨʘ˂ʝʥ ʠʥʬʣʘʤʘʪʦʨʥʠʤ ʠʥʬʠʣʪʨʘʪʦʤ. ʅʘ ʬʠʙʨʦʟʥʦʿ ʢʘʧʠ ʥʝʢʠʭ ʫʟʦʨʘʢʘ, ʤʦʞʝ ʩʝ 

ʫʦʯʠʪʠ ʨʫʧʪʫʨʘ ʠ ʫʣʮʝʨʘʮʠʿʘ ʩʘ ʧʘʨʠʿʝʪʘʣʥʠʤ ʪʨʦʤʙʦʤ. ʋʥʫʪʨʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʥʘ 

ʧʦʿʝʜʠʥʠʤ ʤʝʩʪʠʤʘ ʨʝʜʫʧʣʠʮʠʨʘʥʘ, ʘ ʧʨʦʩʪʦʨ ʠʟʤʝʹʫ ʪʝ ʜʚʝ ʤʝʤʙʨʘʥʝ ʧʦʧʫˁʘʚʘ ʬʠʙʨʦʟʥʦ 

ʚʝʟʠʚʦ. ʊʫʥʠʢʘ ʤʝʜʠʿʘ ʿʝ ʩʘʩʚʠʤ ʠʩʪʘˁʝʥʘ. ɴʝʣʠʿʝ ʧʦʢʘʟʫʿʫ ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʫ ʨʝʘʢʮʠʿʫ 

ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ ʠ ʚʠʤʝʥʪʠʥ. ʉʚʫʜʘ ʫ ʤʝʜʠʿʠ ʧʨʠʩʫʪʥʠ ʩʫ ʥʦʚʦʬʦʨʤʠʨʘʥʠ ʢʨʚʥʠ 

ʩʫʜʦʚʠ. ʉʧʦˀʘʰˁʘ ʝʣʘʩʪʠʯʥʘ ʣʘʤʠʥʘ ʿʝ ʠʩʪʘˁʝʥʘ, ʬʦʢʘʣʥʦ ʥʝʜʦʩʪʘʿʝ. ɸʜʚʝʥʪʠʮʠʿʘ ʿʝ 

ʟʘʜʝʙˀʘʣʘ, ʩʘʜʨʞʠ ˂ʝʣʠʿʩʢʠ ʠʥʬʠʣʪʨʘʪ ʠ vasa vasorum ʟʘʜʝʙˀʘʣʠʭ ʟʠʜʦʚʘ (ʩʣ. 63-134) 
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ʉʣ. 1. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ                    

ʘʨʪʝʨʠʿʝ - ʨʘʥʘ ʬʘʟʘ ʣʝʟʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

 Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, ×64) 

 

 

ʉʣ. 2. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʠʥʠʮʠʿʘʣʥʘ ʬʘʟʘ  

ɼʠʩʪʨʠʙʫʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

 

 

ʉʣ. 3. ʈʘʥʘ ʬʘʟʘ ʢʦʨʦʥʘʨʥʝ ʘʪʝʨʦʩʢʣʝʟʝ   

ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ  

ʠʥʪʠʤʝ ʠ ʤʝʜʠʿʝ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠh ʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 
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ʉʣ. 4. ʈʘʥʘ ʬʘʟʘ ʢʦʨʦʥʘʨʥʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʀʥʪʠʤʘʣʥʝ ʠ ʛʣʘʪʢʝ ʤʠʠh˂ʥʝ ˂ʝʣʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

 

                   

ʉʣ. 5. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ - ʨʘʥʘ ʬʘʟʘ ʣʝʟʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿ ʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

 

ʉʣ. 6. ʈʘʥʘ ʬʘʟʘ ʢʦʨʦʥʘʨʥʝ ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ɿʘʧʘʞʘʿʫ ʩʝ ʣʦʥʛʠʪʫʜʠʥʘʣʥʦ ʦʨʠʿʝʥʪʠʩʘʥʝ 

ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʫ ʠʥʪʠʤʠ ʠ ʮʠʨʢʫʣʘʨʥʦ 

ʦʨʠʝʿʥʪʠʩʘʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʝʜʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠh ʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 
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ʉʣ. 7. ʈʘʥʘ ʬʘʟʘ ʣʝʟʠʿʝ  

ɼʠʩʪʨʠʙʫʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

 

ʉʣ. 8. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

  

 

ʉʣ. 9. ʉʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ ʢʦʨʦʥʘʨʥʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ  

ʥʘ S100 ʧʨʦʪʝʠʥ, ×64) 

 

                 

 

 

 



 

26 
 

 

               

ʉʣ. 10. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ , ×64) 

 

 

 

ʉʣ. 11. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×128) 



 

27 
 

 

 

                                                                              

ʉʣ. 12. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ʀʟʦʩʪʘʥʘʢ ʜʝʟʤʠʥʩʢʝ ʝʢʩʧʨʝʩʠʿʝ ʫ ʠʥʪʠʤʘʣʥʠʤ 

ʠ ʤʝʜʠʿʘʣʥʠʤ ʛʣʘʪʢʠʤ ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝʝˁ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

ʉʣ. 13. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 
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ʉʣ. 14. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ʇʦʿʝʜʠʥʘʯʥʝ ʛʣʘʪʢʝʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʫ ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

 

ʉʣ. 15. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 
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ʉʣ. 16. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʧʦʨʝʢʣʦʤ ʦʜ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

  

            

 

ʉʣ. 17. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 
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ʉʣ. 18. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ɿʘʧʘʞʘ ʩʝ ʧʨʠʩʫʩʪʚʦ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ 

ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ʫ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ 

ʤʝʜʠʿʝ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ  

ʜʝʟʤʠʥ, ×64) 

 

 

 

 

 

 

 

 

ʉʣ. 19. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 

 

 

  

ʉʣ. 20. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 
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ʉʣ. 21. ʉʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ  

ɻʣʘʪʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ 

ʫ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ ʤʝʜʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

ʉʣ. 22. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʩʪʘʜʠʿʫʤ ʤʘʩʥʝ ʪʨʘʢʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 
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ʉʣ. 23. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʧʦʨʝʢʣʦʤ ʦʜ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ 

˂ʝʣʠʿʘ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʠ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ 

˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʫ ʤʝʜʠʿʠ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʥ, ×64) 

 

 

 

ʉʣ. 24. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

ʆʜʩʫʩʪʚʦ ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ ï ʧʨʠʩʫʪʥʝ 

ʩʫ ʩʘʤʦ ʧʦʿʝʜʠʥʘʯʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ 

ʙʦʿʝˁʝ ʥʘ ʜʝʟʤʠʥ, ×64) 
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ʉʣ. 25. ʉʪʘʜʠʿʫʤ ʧʨʝʘʪʝʨʦʤʘ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

 

ʉʣ. 26. ʇʨʝʘʪʝʨʦʤ 

ʀʟʦʩʪʘʥʘʢ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʥʘ ʤʘʨʢʝʨʝ 

ʢʦʥʪʨʘʢʪʠʣʥʦʛ ʬʝʥʦʪʠʧʘ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

 

 

 

 

 



 

34 
 

 

 

 

ʉʣ. 27. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

S 100-ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʧʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ 

ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S 100 ʧʨʦʪʝʠʥ, ×64) 

 

 

 

 

ʉʣ. 28. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ       

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʘʢʪʠʥ, ×64) 
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ʉʣ. 29. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ ʠ ʛʣʘʪʢʝ 

ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʩʠʥʪʝʪʩʢʦʛ ʬʝʥʦʪʠʧʘ ʫ ʤʝʜʠʿʠ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

  

 

ʉʣ. 30. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

 

 

ʉʣ. 31. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 
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ʉʣ. 32. ʇʨʝʘʪʝʨʦʤ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

 

 

ʉʣ. 33. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʧʨʝʘʪʝʨʦʤ 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S 100 ʧʨʦʪʝʠʥ,×64) 
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ʉʣ. 34. ʉʪʘʜʠʿʫʤ ʧʨʝʘʪʝʨʦʤʘ 

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 

 

 

 

 

 

 

  

 

 

ʉʣ. 35. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ïʬʠʙʨʦʘʪʝʨʦʤ  

ɼʠʩʪʨʠʙʫʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʠh˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ. ɿʘʧʘʞʘ ʩʝ ˁʠʭʦʚʦ ʧʨʠʩʫʩʪʚʦ 

ʫ ʠʥʪʠʤʠ, ʤʝʜʠʿʠ ʠ ʟʠʜʦʚʠʤʘ vasa vasoum  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, ×64) 

 

 

 

         ʉʣ. 36. ʌʠʙʦʘʪʝʨʦʤ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, ×64) 
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ʉʣ. 37. ʂʦʨʦʥʘʨʥʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

 ï ʬʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 

 

 

 

ʉʣ. 38. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 
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ʉʣ. 39. ʌʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, Ĭ64) 

 

 

 

 

 

ʉʣ. 40. ʉʪʘʜʠʿʫʤ ʘʪʝʨʦʤʘ 

 ʍʠʧʦʮʝʣʫʣʘʨʥʠ ʬʠʙʨʦʟʥʦ ʠʟʤʝˁʝʥʠ 

ʩʫʙʝʥʜʦʪʝʣ ʠʥʪʠʤʝ ʩʘ ˂ʝʣʠʿʩʢʠʤ ʜʝʪʨʠʪʫʩʦʤ 

ʠʩʧʦʜ ʣʠʧʠʜʥʦʛ ʿʝʟʛʨʘ ʠ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ 

ʤʝʜʠʿʝ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, ×64) 
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ʉʣ. 41. ʌʠʙʨʦʟʥʠ ʧʣʘʢ 

ʌʠʙʨʦʟʥʘ ʢʘʧʘ ʫ ʢʦʿʦʿ ʩʝ ʟʘʧʘʞʘʿʫ 

ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ, 

ʧʨʝʢʨʠʚʘ ʭʠʧʦʮʝʣʫʣʘʨʥʠ ʧʣʘʢ ʩʘ 

ʭʦʣʝʩʪʝʨʦʣʩʢʠʤ ʢʨʠʩʪʘʣʠʤʘ; ʟʘʧʘʞʘʿʫ ʩʝ ʠ 

ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ˂ʝʣʠʿʝ ʫ ʠʩʪʘˁʝʥʦʿ ʤʝʜʠʿʠ ʠ ʫ 

ʟʠʜʦʚʠʤʘ vasa vasorum  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʩʿʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, Ĭ32) 

 

 

 

ʉʣ. 42. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ 

ʌʠʙʨʦʟʥʘ ʢʘʧʘ ʩʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʤ ʛʣʘʪʢʠʤ 

ʤʠʰʠ˂ʥʠʤ ˂ʝʣʠʿʘʤʘ ʧʨʝʢʨʠʚʘ ʝʢʩʪʝʥʟʠʚʥʦ 

ʣʠʧʠʜʥʦ ʿʝʟʛʨʦ ʫ ʩʫʙʝʥʜʦʪʝʣʫ ʠʥʪʠʤʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 
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ʉʣ. 43. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 

 

 

 

 

ʉʣ. 44. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 
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ʉʣ. 45. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ 

ʀʟʦʩʪʘʥʘʢ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʛʣʘʪʢʠʭ 

ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʥʘ ʤʘʨʢʝʨʝ ʢʦʥʪʨʘʢʪʠʣʥʦʛ 

ʬʝʥʦʪʠʧʘ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, Ĭ64) 

 

 

 

 

 

ʉʣ. 46. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ 

 (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʝʿˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 
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ʉʣ. 47. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

 

 

 

 

 

 ʉʣ. 48. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 

 

 

 

 

 

 

ʉʣ. 49. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʟʥʠ ʧʣʘʢ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʩʿʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 
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ʉʣ. 50. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 

 

 

 

 

 

  

  

ʉʣ. 51. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

ʉʣ. 52. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿ ʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 
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ʉʣ. 53. ʌʠʙʨʦʘʪʝʨʦʤ 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ 

ʥʘ Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ128) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʣ. 54. ʌʠʙʨʦʟʥʠ ʧʣʘʢ ʢʦʨʦʥʘʨʥʝ ʘʨʪʝʨʠʿʝ 

ɺʠʤʝʥʪʠʥ ï ʠʤʫʥʦʨʝʘʢʪʠʚʥʝ ʧʝʥʘʩʪʝ ʠ ʛʣʘʪʢʝ 

ʤʠʠhʥ˂ʝ ˂ʝʣʠʿʝ ʫ ʧʣʘʢʫ, ʝʥʜʦʪʝʣ vasa vasorum 

ʠʩʧʦʜ ʧʣʘʢʘ ʠ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ ʤʝʜʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʚʠʤʝʥʪʠʥ, ×64) 
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ʉʣ. 55. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ï ʬʠʙʨʦʘʪʝʨʦʤ  

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʠ ʝ˂ʣʠʿʩʢʠ ʜʝʪʨʠʪʫʩ ʥʘ 

ʤʘʨʛʠʥʘʤʘ ʣʠʧʠʜʥʦʛ ʿʝʟʛʨʘ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

S100 ʧʨʦʪʝʠʥ, ×64) 

 

 

 

 

 

ʉʣ. 56. ʌʠʙʨʦʘʪʝʨʦʤ  

ʇʝʥʘʩʪʝ ˂ʝʣʠʿʝ ʫ ʧʣʘʢʫ (ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ 

ʙʦʿʝˁʝ ʥʘ S100 ʧʨʦʪʝʠʥ, ×128) ʜʝʪʘˀ ʩʘ 

ʧʨʝʪʭʦʜʥʝ ʩʣʠʢʝ 

 

 

 

 

 

ʉʣ. 57. ʌʠʙʨʦʘʪʝʨʦʤ  

ʇʝʥʘʩʪʝ ʝ˂ʣʠʿʝ ʫ ʧʣʘʢʫ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ ʧʨʦʪʝʠʥ, ×128) 

ʜʝʪʘˀ ʩʘ ʧʨʝʪʭʦʜʥʝ ʩʣʠʢʝ 
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ʉʣ. 58. ɸʪʝʨʦʩʢʣʝʨʦʟʘ ʢʦʨʦʥʘʨʥʝ 

ʘʨʪʝʨʠʿʝ ïʬʠʙʨʦʘʪʝʨʦʤ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

ʜʝʟʤʠʥ, ×64) 

 

 

 

 

  

ʉʣ. 59. ʂʦʤʧʣʠʢʦʚʘʥʘ ʣʝʟʠʿʘ ʢʦʨʦʥʘʨʥʝ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ  

ɻʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʝʿ ʫ ʟʠʜʫ vasa vasorum ʫ 

ʧʣʘʢʫ ʠ ʘʜʚʝʥʪʠʮʠʿʠ, ʢʘʦ ʠ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ 

ʤʝʜʠʿʝ 

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠʥ˂ʠ ʘʢʪʠʥ, Ĭ64) 

 

 

 

ʉʣ. 60. ʂʦʨʦʥʘʨʥʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ï

ʢʦʤʧʣʠʢʦʚʘʥʘ ʣʝʟʠʿʘ    

ɼʠʩʪʨʠʙʫʮʠʿʘ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʥʠʭ ˂ʝʣʠʿʘ ʫ 

ʚʘʩʢʫʣʘʨʥʦʤ ʟʠʜʫ  

(ʠʤʫʥʦʭʠʩʪʦʭʝʤʠʿʩʢʦ ʙʦʿʝˁʝ ʥʘ 

Ŭ-ʛʣʘʪʢʦʤʠʰʠ˂ʥʠ ʘʢʪʠʥ, Ĭ64) 

 


