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ʉʇɽʂʊʈʆʄɽʊʈʀʏʅɸ ɼɽʊɽʂʎʀʗ 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ  

 

ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ 

ʟʘ ʧʨʠʩʲʞʜʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠ ʥʘʫʯʥʘ ʩʪʝʧʝʥ Ăɼʦʢʪʦʨñ 
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ʥʘʧʨʘʚʣʝʥʠʝ 7.1.ʄʝʜʠʮʠʥʘ, ʦʪ ʦʙʣʘʩʪ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ 

7.ɿʜʨʘʚʝʦʧʘʟʚʘʥʝ ʠ ʩʧʦʨʪ 

 

ʅʘʫʯʝʥ ʨʲʢʦʚʦʜʠʪʝʣ: ʇʨʦʬ. ʜ-ʨ ɼʦʙʨʠʥ ʉʚʠʥʘʨʦʚ, ʜʤʥ 

 

ʇʣʦʚʜʠʚ, 2023 ʛ. 
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ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ 110 ʩʪʨ. ʊʦʡ ʝ ʦʥʘʛʣʝʜʝʥ ʩʲʩ 26 

ʪʘʙʣʠʮʠ ʠ 31 ʬʠʛʫʨʠ. ʎʠʪʠʨʘʥʠ ʩʘ 158 ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʢʘ. 

ʅʦʤʝʨʘʮʠʷʪʘ ʥʘ ʪʘʙʣʠʮʠʪʝ ʠ ʬʠʛʫʨʠʪʝ ʚ ʘʚʪʦʨʝʬʝʨʘʪʘ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ 

ʥʘ ʪʝʟʠ ʚ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ, ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʚ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʣʘʙʦʨʘʪʦʨʠʷ Ăʃʘʙʦʨʘʪʦʨʠʷ ʟʘ ʪʝʯʥʦ-

ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟñ ʢʲʤ 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪ ʥʘ ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

ʠ ʚ . ʆʙʦʨʫʜʚʘʥʝʪʦ ʝ ʜʦʩʪʘʚʝʥʦ ʧʦ ʇʨʦʝʢʪ BG 161PO003-1.2.03 Ăɿʥʘʥʠʝ ʠ 

ʠʥʦʚʘʮʠʠ ʟʘ ʨʘʟʚʠʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝñ, ʆʇ ñʈʘʟʚʠʪʠʝ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘñ 2007-2013. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʄʋ-ʇʣʦʚʜʠʚ ʧʨʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʚʲʪʨʝʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʧʨʦʝʢʪʠ ʄʋ-ʇʣʦʚʜʠʚ, ˉ ɼʇɼʇ 15/2019 ʥʘ ʪʝʤʘ 

Ăʄʘʨʢʝʨʠ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʠ ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦñ, ʠ ʅʆ 1/2020 Ăʂʣʠʥʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʠʦʧʦʥʦʩʠʤʦʩʪʪʘ ʥʘ ʥʝʙʣʘʛʦʨʦʜʥʘ ʩʧʣʘʚ ʟʘ ʤʝʪʘʣʦʢʝʨʘʤʠʢʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʩʝʣʝʢʪʠʚʥʦ ʣʘʟʝʨʥʦ ʩʪʦʧʷʚʘʥʝ ʠ 3D ʧʨʠʥʪʠʨʘʥʝñ. 

ɼʠʩʝʨʪʘʮʠʦʥʥʠʷʪ ʪʨʫʜ ʝ ʦʙʩʲʜʝʥ ʥʘ ʨʘʟʰʠʨʝʥ ʢʘʪʝʜʨʝʥ ʩʲʚʝʪ ʚ ʂʘʪʝʜʨʘ 

Ăʄʝʜʠʮʠʥʩʢʘ ʙʠʦʣʦʛʠʷñ ʥʘ 08.06.2023 ʛ. (ʧʨʦʪʦʢʦʣ ˉ 110/08.06.2023 ʛ.) ʠ 

ʥʘʩʨʦʯʝʥ ʟʘ ʟʘʱʠʪʘ ʧʨʝʜ ʅʘʫʯʥʦ ʞʫʨʠ ʚ ʩʲʩʪʘʚ: 

ɺʲʥʰʥʠ ʯʣʝʥʦʚʝ: 

1. Проф. Спаска Станилова, дбн 

2. Доц. д-р Милена Велизарова, дм 

3. Доц. Кирил Симитчиев, дх 

ɺʲʪʨʝʰʥʠ ʯʣʝʥʦʚʝ: 

1. Проф. д-р Виктория Степан Сарафян, дмн 

2. Доц. Йорданка Иванова Узунова, дб 

ʈʝʟʝʨʚʥʠ ʯʣʝʥʦʚʝ: 

1. Доц. д-р Бисера Димитрова Атанасова, дм 

2. Доц. д-р Таня Иванова Денева, дм 

ʇʫʙʣʠʯʥʘʪʘ ʟʘʱʠʪʘ ʥʘ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʱʝ ʩʝ ʩʲʩʪʦʠ ʥʘ 05.10.2023 

ʛ. ʄʘʪʝʨʠʘʣʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ ʩʘ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʅʘʫʯʝʥ ʦʪʜʝʣ ʥʘ ʄʋ-

ʇʣʦʚʜʠʚ, ʙʫʣ. ñɺʘʩʠʣ ɸʧʨʠʣʦʚñ 15ɸ ʠ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ ʠʥʪʝʨʥʝʪ 

ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʄʋ-ʇʣʦʚʜʠʚ ï www.mu-plovdiv.bg  

http://www.mu-plovdiv.bg/
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ʀɿʇʆʃɿɺɸʅʀ ʉʒʂʈɸʑɽʅʀʗ: 

ɺɽʊʍ ï ʚʠʩʦʢʦ ʝʬʝʢʪʠʚʥʘ ʪʝʯʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʊʍ ï ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ 

APCI ï atmospheric pressure chemical ionization, ʭʠʤʠʯʥʘ ʡʦʥʠʟʘʮʠʷ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ 

APLI ï atmospheric pressure laser ionization, ʣʘʟʝʨʥʘ ʡʦʥʠʟʘʮʠʷ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ 

APPI ï atmospheric pressure photo ionization, ʬʦʪʦ-ʡʦʥʠʟʘʮʠʷ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ 

BDS column ï based deactivated silica column, ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʢʦʣʦʥʘ ʩ 

ʙʣʦʢʠʨʘʥʠ ʭʠʜʨʦʢʩʠʣʥʠ ʛʨʫʧʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʘʪʘ ʬʘʟʘ 

CAD/CAM ï computer aided design and computer aided manufacturing, 

ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥʦ ʧʨʦʝʢʪʠʨʘʥʝ/ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ 

CI ï chemical ionization, ʭʠʤʠʯʥʘ ʡʦʥʠʟʘʮʠʷ 

DAPCI ï desorption atmospheric pressure photo ionization, ʬʦʪʦ-ʡʦʥʠʟʘʮʠʷ ʩ 

ʜʝʩʦʨʙʮʠʷ ʧʨʠ ʘʪʤʦʩʬʝʨʥʠ ʫʩʣʦʚʠʷ 

DESI ï desorption electrospray ionization, ʝʣʝʢʪʨʦʩʧʨʝʡ ʡʦʥʠʟʘʮʠʷ ʩ 

ʜʝʩʦʨʙʮʠʷ 

DNEL ï derived no-effect level, ʥʠʚʦ ʥʝ ʧʨʝʜʠʟʚʠʢʚʘʱʦ ʨʝʘʢʮʠʷ ʚ ʦʨʛʘʥʠʟʤʘ 

EI ï electron ionization, ʝʣʝʢʪʨʦʥʥʘ ʡʦʥʠʟʘʮʠʷ 

ESI ï electrospray ionization, ʝʣʝʢʪʨʦʩʧʨʝʡ ʡʦʥʠʟʘʮʠʷ 

FT-ICR ï Fourie-transform ion cyclotron resonance, ʡʦʥ-ʮʠʢʣʦʪʨʦʥ ʨʝʟʦʥʘʥʩʝʥ 

ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʲʨ ʩ ʌʫʨʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

HESI ï heated electrospray ionization, ʝʣʝʢʪʨʦʩʧʨʝʡ ʡʦʥʠʟʘʮʠʷ ʩ ʥʘʛʨʷʚʘʥʝ 

ID-LC-MS/MS ï isotope dilution liquid chromatography tandem mass 

spectrometry, ʪʝʯʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʩ ʪʘʥʜʝʤ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ ʠʟʦʪʦʧʥʦ 

ʨʘʟʨʝʞʜʘʥʝ 

LC-MS ï liquid chromatography ï mass spectrometry, ʪʝʯʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʩ 

ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

LC-MS/MS ï liquid chromatography ï tandem mass spectrometry, ʪʝʯʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʩ ʪʘʥʜʝʤ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

MALDI ï matrix assisted laser desorption ionization, ʤʘʪʨʠʯʥʦ ʘʩʠʩʪʠʨʘʥʘ 

ʡʦʥʠʟʘʮʠʷ ʩ ʣʘʟʝʨʥʘ ʜʝʩʦʨʙʮʠʷ 

PAF ï platelet activating factor, ʘʢʪʠʚʠʨʘʱ ʪʨʦʤʙʦʮʠʪʠʪʝ ʬʘʢʪʦʨ 

PI ï photo ionization, ʬʦʪʦ-ʡʦʥʠʟʘʮʠʷ  

RNS ï reactive nitrogen species, ʨʝʘʢʪʠʚʥʠ ʘʟʦʪʥʠ ʚʠʜʦʚʝ 

ROS ï reactive oxygen species, ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʚʠʜʦʚʝ 

TOF ï Time of flight, ʤʘʩʦʚ ʘʥʘʣʠʟʘʪʦʨ ʧʦ ʚʨʝʤʝ ʥʘ ʣʝʪʝʥʝ 

QIT ï Quadrupole ion trap, ʢʚʘʜʨʫʧʦʣʝʥ ʡʦʥ ʪʨʘʧ ʤʘʩʦʚ ʘʥʘʣʠʟʘʪʦʨ 
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ɺʒɺɽɼɽʅʀɽ 

ʊʲʨʩʝʥʝʪʦ ʥʘ ʚʩʝ ʧʦ-ʥʦʚʠ ʠ ʧʦ-ʠʥʬʦʨʤʘʪʠʚʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢʪʦ ʠ ʚʩʝ ʧʦ-

ʰʠʨʦʢʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʤʝʪʘʙʦʣʦʤʠʢʘʪʘ ʠ ʧʨʦʪʝʦʤʠʢʘʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʘʪʘ 

ʤʝʜʠʮʠʥʘ ʜʘʜʝ ʩʝʨʠʦʟʝʥ ʩʪʠʤʫʣ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʟʜʝʣʠʪʝʣʥʠʪʝ ʪʝʭʥʠʢʠ ʠ 

ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʷ ʘʥʘʣʠʟ.  

ʄʘʩʦʚʠʪʝ ʘʥʘʣʠʟʘʪʦʨʠ ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʘ ʥʷʢʦʣʢʦ 

ʦʩʥʦʚʥʠ ʚʠʜʘ - ʢʚʘʜʨʫʧʦʣʥʠ ʘʥʘʣʠʟʘʪʦʨʠ, ʤʘʛʥʠʪʥʦ ʩʝʢʪʦʨʥʠ ʘʥʘʣʠʟʘʪʦʨʠ, 

ʤʘʩʦʚʠ ʘʥʘʣʠʟʘʪʦʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʣʝʪʝʥʝ (TOF), ʡʦʥ-ʮʠʢʣʦʪʨʦʥ ʨʝʟʦʥʘʥʩʝʥ 

ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʲʨ ʩ ʌʫʨʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ (FT-ICR), ʢʚʘʜʨʫʧʦʣʝʥ ʡʦʥ ʪʨʘʧ 

(QIT), ʦʨʙʠʪʨʘʧ ʠ ʪʘʥʜʝʤ-ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠ (MSn) ʢʦʤʙʠʥʠʨʘʱʠ ʜʚʘ ʠʣʠ 

ʧʦʚʝʯʝ ʤʘʩʦʚʠ ʘʥʘʣʠʟʘʪʦʨʠ ʦʪ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʚʠʜʘ. 

ʉʚʦʙʦʜʥʠʪʝ ʨʘʜʠʢʘʣʠ ʠ ʪʝʭʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʧʨʠʯʠʥʷʚʘʪ ʦʢʠʩʣʠʪʝʣʥʠ 

ʧʨʦʤʝʥʠ ʚ ʣʠʧʠʜʠ, ʧʨʦʪʝʠʥʠ, ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ ʠ ʚʲʛʣʝʭʠʜʨʘʪʠ, ʠ ʜʦʢʘʪʦ 

ʥʷʢʦʠ ʩʘ ʦʙʨʘʪʠʤʠ (ʥʘʧʨʠʤʝʨ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʠʩʫʣʬʠʜʥʠ ʤʦʩʪʦʚʝ) ʪʦ ʜʨʫʛʠ 

ʜʝʡʩʪʚʘʪ ʩʠʣʥʦ ʫʚʨʝʞʜʘʱʦ ʚʲʨʭʫ ʩʪʨʫʢʪʫʨʠʪʝ ʥʘ ʢʣʝʪʢʘʪʘ, ʠ ʤʦʛʘʪ ʜʘ 

ʜʦʚʝʜʘʪ ʜʦʨʠ ʜʦ ʥʝʡʥʘʪʘ ʩʤʲʨʪ. ɺʣʠʷʥʠʝʪʦ ʠʤ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʛʨʘʥʠʯʝʥʦ 

ʩʘʤʦ ʜʦ ʝʜʠʥ ʪʠʧ ʤʦʣʝʢʫʣʠ, ʘ ʯʝʩʪʦ ʠ ʧʨʦʜʫʢʪʠʪʝ ʥʘ ʧʝʨʦʢʩʠʜʘʮʠʷʪʘ ʥʘ ʝʜʠʥ 

ʪʠʧ ʚʦʜʷʪ ʜʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʜʨʫʛ ʪʠʧ ʤʦʣʝʢʫʣʠ. ʇʦʨʘʜʠ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʢʨʘʪʢʠʷ ʦʪʨʷʟʲʢ ʦʪ ʚʨʝʤʝ ʚ ʢʦʝʪʦ ʩʲʱʝʩʪʚʫʚʘʪ (10-9-10-12sec) ʢʲʤ ʥʘʩʪʦʷʱʠʷʪ 

ʤʦʤʝʥʪ ʤʦʞʝʤ ʩʘʤʦ ʢʦʩʚʝʥʦ ʜʘ ʩʲʜʠʤ ʟʘ ʪʷʭʥʦʪʦ ʥʘʣʠʯʠʝ ʢʘʪʦ ʠʟʤʝʨʠʤ 

ʧʨʦʜʫʢʪʠʪʝ ʦʪ ʪʷʭʥʦʪʦ ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠʪʝ ʚʠʜʦʚʝ ʙʠʦʣʦʛʠʯʥʠ 

ʤʦʣʝʢʫʣʠ.  

ʀʟʦʧʨʦʩʪʘʥʠʪʝ, ʧʨʦʜʫʢʪ ʥʘ ʣʠʧʠʜʥʘʪʘ ʧʝʨʦʢʩʠʜʘʮʠʷ, ʩʘ ʩʪʘʙʠʣʥʠ ʤʦʣʝʢʫʣʠ 

ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚʲʚ ʚʩʠʯʢʠ ʯʦʚʝʰʢʠ ʪʲʢʘʥʠ ʠ ʦʨʛʘʥʠ, ʠ ʧʦʨʘʜʠ ʪʦʚʘ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʚ ʦʨʛʘʥʠʟʤʘ.  

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ ʚ ʙʠʦʣʦʛʠʯʥʘ ʤʘʪʨʠʮʘ ʩʝ ʩʚʝʞʜʘʪ 

ʜʦ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ʤʝʪʦʜʠ ï ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʩ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ 

ʜʝʪʝʢʮʠʷ ʠ ʠʤʫʥʦʭʠʤʠʯʥʠ. 

 

ʎɽʃ ʀ ɿɸɼɸʏʀ 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʠʷʪ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ ʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʷʪ ʠ ʧʨʝʜʩʪʘʚʷʪ 

ʤʝʪʦʜʠ ʟʘ ʘʥʘʣʠʟ ʥʘ 8-isoPGF2-alpha ʚ ʨʘʟʣʠʯʥʠ ʙʠʦʣʦʛʠʯʥʠ ʤʘʪʨʠʮʠ ʩ ʪʝʯʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʩ ʪʘʥʜʝʤ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʤʠ ʟʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ 

ɿʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʟʠ ʮʝʣ ʩʠ ʧʦʩʪʘʚʠʭʤʝ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ: 

ɿʘʜʘʯʘ 1. ʈʘʟʨʘʙʦʪʚʘʥʝ, ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ 

8-isoPGF2-alpha ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ. 
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ɿʘʜʘʯʘ 2. ʈʘʟʨʘʙʦʪʚʘʥʝ, ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ 

8-isoPGF2-alpha ʚ ʩʣʶʥʢʘ. 

ɿʘʜʘʯʘ 3. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʷ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ 8-isoPGF2-alpha 

ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ ʢʘʪʦ ʙʠʦʤʘʨʢʝʨ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ. 

ɿʘʜʘʯʘ 4. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʟʘ ʘʥʘʣʠʟ ʥʘ 8-isoPGF2-alpha ʚ ʩʣʶʥʢʘ ʢʘʪʦ 

ʣʦʢʘʣʝʥ ʤʘʨʢʝʨ ʟʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʚ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ. 

 

ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

I. ʂʣʠʥʠʯʝʥ ʤʘʪʝʨʠʘʣ 

1. ʇʘʮʠʝʥʪʠ ʩ ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʦʙʱʦ 95 ʧʘʮʠʝʥʪʘ ʩ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ 

(ʊʍ), ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʪʨʠ ʛʨʫʧʠ ʩʧʦʨʝʜ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ 

ʞʣʝʟʘʪʘ ï ʩ ʭʠʧʦ-, ʝʫ- ʠ ʭʠʧʝʨʪʠʨʝʦʠʜʝʥ ʩʪʘʪʫʩ. ʇʘʮʠʝʥʪʠʪʝ ʩʘ ʧʦʜʙʨʘʥʠ ʦʪ 

ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʦʪ ʂʣʠʥʠʢʘ ʧʦ ʝʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʙʦʣʝʩʪʠ ʥʘ ʦʙʤʷʥʘʪʘ ʢʲʤ 

ʋʄɹɸʃ Ăʉʚ. ɻʝʦʨʛʠñ ɽɸɼ. ɼʠʘʛʥʦʟʘʪʘ ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ 

ʝ ʧʦʪʚʲʨʜʝʥʘ ʯʨʝʟ ʤʝʜʠʮʠʥʩʢʘʪʘ ʠʩʪʦʨʠʷ, ʬʠʟʠʢʘʣʝʥ ʠ ʫʣʪʨʘʟʚʫʢʦʚ ʧʨʝʛʣʝʜ 

ʥʘ ʞʣʝʟʘʪʘ, ʧʦʣʦʞʠʪʝʣʝʥ ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʥʪʠ-ʪʠʨʝʦʛʣʦʙʫʣʠʥʦʚʠ 

ʠ/ʠʣʠ ʘʥʪʠ-ʪʠʨʝʦʧʝʨʦʢʩʠʜʘʟʥʠ ʘʥʪʠʪʝʣʘ. ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ 

(55.8%) ʩʘ ʧʦʜ 42 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʦʪ ʢʦʠʪʦ 59% ʩ ʝʫʪʠʨʝʦʠʜʝʥ ʩʪʘʪʫʩ. ʅʝ 

ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ  ʚʲʚ ʚʲʟʨʘʩʪʪʘ ʤʝʞʜʫ ʜʚʘʪʘ 

ʧʦʣʘ (p=0.988). ɺ ʛʨʫʧʘʪʘ ʥʘʜ 50 ʛʦʜ. ʚʲʟʨʘʩʪ ʧʨʝʦʙʣʘʜʘʚʘʪ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʭʠʧʦʪʠʨʝʦʠʜʝʥ ʩʪʘʪʫʩ (ʊʘʙʣʠʮʘ 1).   

ʊʘʙʣʠʮʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʧʦʨʝʜ ʚʲʟʨʘʩʪ, ʧʦʣ ʠ ʪʠʨʝʦʠʜʝʥ ʩʪʘʪʫʩ 

  ʞʝʥʠ ʤʲʞʝ ʦʙʱʦ 

ɺʲʟʨʘʩʪ ʛʦʜʠʥʠ 

ʄʠʥ 18 22 18 

ʄʘʢʩ 73 69 73 

ʩʨʝʜʥʘ (° SD) 38.4 ° 14.1 37.6 ° 11.6 38.3 ° 13.6 

ʄʝʜʠʘʥʘ 36 34 36 

ɹʨʦʡ ʫʯʘʩʪʥʠʮʠ N (%) 

ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ 17 (81.0%) 4 (19.0%) 21 (100%) 

ɻʨʫʧʘ ʩ ʊʍ 78 (82.1%) 17 (17.9%) 95 (100%) 

ʍʠʧʦʪʠʨʝʦʠʜʝʥ  33 (82.5%) 7 (17.5%) 40 (42.1%) 

ɽʫʪʠʨʝʦʠʜʝʥ 43 (86.0%) 7 (14.0%) 50 (52.6%) 

ʍʠʧʝʨʪʠʨʝʦʠʜʝʥ 2 (40.0%) 3 (60.0%) 5 (5.3%) 
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ɿʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʥʦ ʩʪʘʥʦʚʠʱʝ ʦʪ 

ʂʦʤʠʩʠʷʪʘ ʧʦ ʅʘʫʯʥʘ ʝʪʠʢʘ ʢʲʤ ʄʋ-ʇʣʦʚʜʠʚ (ʧʨʦʪʦʢʦʣ ˉ 4 / 12.12.2019 ʛ.).  

ʂʨʠʪʝʨʠʠ ʟʘ ʚʢʣʶʯʚʘʥʝ: ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʠ/ʠʣʠ ʥʝʣʝʢʫʚʘʥ ʘʚʪʦʠʤʫʥʝʥ 

ʊʍ, ʚʲʟʨʘʩʪ ʤʝʞʜʫ 18 ï 80 ʛʦʜ.,  

ʂʨʠʪʝʨʠʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝ: ʧʨʠʝʤ ʥʘ L-ʪʠʨʦʢʩʠʥ ʠʣʠ ʪʠʨʝʦʩʪʘʪʠʮʠ, ʧʨʠʝʤ ʥʘ 

ʣʠʧʠʜ-ʧʦʥʠʞʘʚʘʱʠ ʤʝʜʠʢʘʤʝʥʪʠ; ʥʘʣʠʯʠʝ ʥʘ ʪʝʞʢʠ ʩʠʩʪʝʤʥʠ ʠʣʠ ʜʨʫʛʠ 

ʝʥʜʦʢʨʠʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʠʤʫʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʦʩʪʨʠ ʠ ʭʨʦʥʠʯʥʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʦʥʢʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

ɿʘ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʝ ʧʦʜʙʨʘʥʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ (N=21) ʩʲʩ ʩʭʦʜʥʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʣ.  

 

2. ʇʘʮʠʝʥʪʠ ʩ ʧʦʩʪʘʚʝʥʘ ʤʝʪʘʣʦʢʝʨʘʤʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʚ ʫʩʪʥʘʪʘ 

ʢʫʭʠʥʘ. 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʦʙʱʦ 35 ʧʘʮʠʝʥʪʘ ʧʦʜʙʨʘʥʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʚ 

ʂʘʪʝʜʨʘ ʧʦ ʇʨʦʪʝʪʠʯʥʘ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ ʢʲʤ ʌʘʢʫʣʪʝʪʘ ʧʦ ʜʝʥʪʘʣʥʘ 

ʤʝʜʠʮʠʥʘ. ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʧʦʜ 50 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ 

(54.3%), ʢʘʪʦ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʚʲʚ 

ʚʲʟʨʘʩʪʪʘ ʤʝʞʜʫ ʜʚʘʪʘ ʧʦʣʘ (ʨ=0.155)(ʊʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʩʧʦʨʝʜ ʚʲʟʨʘʩʪ ʠ ʧʦʣ 

ʫʯʘʩʪʥʠʮʠ N (%) ʚʲʟʨʘʩʪ 

ʤʠʥ ʤʘʢʩ ʩʨʝʜʥʘ (Ñ SD) ʤʝʜʠʘʥʘ 

ɾʝʥʠ 25 (71.4%) 24 74 49 Ñ 15.2 50 

ʄʲʞʝ 10 (28.6%) 30 56 42.2 Ñ 8.2 44 

ʆʙʱʦ 35 (100%) 24 74 46.8 Ñ 13.7 47 

 

ʇʨʠ ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʥʠʚʘʪʘ ʥʘ ʠʟʦʧʨʦʩʪʘʥ 8-isoPGF2-alpha ʚ 

ʩʣʶʥʢʘ ʧʨʝʜʠ, 2 ʯʘʩʘ ʩʣʝʜ ʠ ʥʘ 7 -ʠʷ ʜʝʥ ʩʣʝʜ ʧʦʩʪʘʚʷʥʝ ʥʘ ʤʝʪʘʣʦʢʝʨʘʤʠʯʥʘ 

ʢʦʥʩʪʨʫʢʮʠʷ ʚ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ.  

ɿʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʥʦ ʩʪʘʥʦʚʠʱʝ ʦʪ 

ʂʦʤʠʩʠʷʪʘ ʧʦ ʅʘʫʯʥʘ ʝʪʠʢʘ ʢʲʤ ʄʋ-ʇʣʦʚʜʠʚ (ˉ ʉ-03-2/10.04.2020 ʛ.).  

ʂʨʠʪʝʨʠʠ ʟʘ ʚʢʣʶʯʚʘʥʝ: ʧʘʮʠʝʥʪʠ ʩ ʜʝʬʝʢʪ ʥʘ ʟʲʙʥʘʪʘ ʢʦʨʦʥʢʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʦʪʝʪʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ʝʜʠʥʠʯʥʠ ʟʲʙʠ. 

ʂʨʠʪʝʨʠʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝ: ʧʫʰʘʯʠ, ʥʘʣʠʯʠʝ ʥʘ ʘʣʝʨʛʠʠ, ʦʩʪʨʠ ʠ ʭʨʦʥʠʯʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

II. ɸʧʘʨʘʪʫʨʘ ʠ ʨʝʘʢʪʠʚʠ 
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1. ʀʟʧʦʣʟʚʘʥʘ ʘʧʘʨʘʪʫʨʘ ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʧʦʩʦʙʠʷ 

ʄʦʜʫʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ɺɽʊʍ Thermo Dionex Ultimate 3000 ʚʢʣʶʯʚʘʱʘ 

ʢʚʘʪʝʨʥʝʨʥʘ ʜʚʫʙʫʪʘʣʥʘ ʧʦʤʧʘ ʩ ʜʝʛʘʟʝʨ, ʘʫʪʦʩʝʤʧʣʝʨ ʩ ʪʝʨʤʦʩʪʘʪ ʟʘ 

ʧʨʦʙʠʪʝ, ʠ ʢʦʣʦʥʝʥ ʪʝʨʤʦʩʪʘʪ; 

ʊʨʦʡʥʦʢʚʘʜʨʫʧʦʣʝʥ ʤʘʩ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʥ ʜʝʪʝʢʪʦʨ 

Thermo Quantum Access Max; 

ʂʦʤʧʶʪʲʨʥʘ ʩʠʩʪʝʤʘ ʩʲʩ 

ʩʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ï Thermo Xcalibur v2.2 

SP 1.48; ʍʨʦʤʘʪʦʛʨʘʬʩʢʠ ʢʦʣʦʥʠ 

Thermo Hypersil C18 150mm x 

3mm, 3 ɛm ʛʦʣʝʤʠʥʘ ʥʘ 

ʯʘʩʪʠʮʠʪʝ, ʠ Thermo Accucore 

RPMS 100mm x 2.1mm, 2.6 ɛm 

ʛʦʣʝʤʠʥʘ ʥʘ ʯʘʩʪʠʮʠʪʝ (Thermo 

Scinetific, USA); ʍʣʘʜʠʣʥʘ 

ʫʣʪʨʘ ʮʝʥʪʨʦʬʫʛʘ VWR 

CT15RE (Hitachi Koki, Japan);  

ʎʝʥʪʨʦʬʫʛʘ VWR Compact Star CS4 (VWR, Belgium); ʇʨʦʙʦʢʦʥʮʝʥʪʨʘʪʦʨ 

Stuart SBHC0NC/1 (Barloworld Scientific Ltd, UK); ɽʣʝʢʪʨʦʥʥʘ ʚʝʟʥʘ VWR 

LA124i (VWR, Italy); ɺʦʨʪʝʢʩ WVR VV3 S40 (VWR, Italy); ɺʦʨʪʝʢʩ IKA 

VORTEX 4 digital (VWR, Germany); ɼʝʡʦʥʠʟʘʪʦʨ ELGA Veolia Purelab 

Chorus (ELGA Lab Water, UK); ʌʨʠʟʝʨ Arctiko (Arctiko, Denmark); 

ɸʚʪʦʤʘʪʠʯʥʠ ʧʠʧʝʪʠ ʩ ʧʨʦʤʝʥʣʠʚ ʦʙʝʤ 0-10 ɛL, 10-100 ɛL ʠ 100-1000 ɛL. 

2. ʈʝʘʢʪʠʚʠ 

ʄʝʪʘʥʦʣ (MeOH), ʝʪʠʣʝʪʘʥʦʘʪ (EA), 98% ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ (FA), n-ʍʝʢʩʘʥ, 

ʥʘʪʨʠʝʚ ʜʠʭʠʜʨʦʛʝʥ ʬʦʩʬʘʪ, ʩʦʣʥʘ ʢʠʩʝʣʠʥʘ, ʥʘʪʨʠʝʚʘ ʦʩʥʦʚʘ, ʮʠʥʢʦʚ 

ʩʫʣʬʘʪ, ʜʝʡʦʥʠʟʠʨʘʥʘ ʚʦʜʘ ʠ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʥʘ 8-isoPGF2alpha ʠ 8-

isoPGF2alpha-D4. ʀʟʧʦʣʟʚʘʥʠʪʝ ʩʫʙʩʪʘʥʮʠʠ ʠ ʨʝʘʢʪʠʚʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ ʙʷʭʘ ʩ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʚʲʟʤʦʞʥʘ 

ʘʥʘʣʠʪʠʯʥʘ ʯʠʩʪʦʪʘ ʠ ʙʷʭʘ ʧʨʦʠʟʚʝʜʝʥʠ ʠ ʜʦʩʪʘʚʝʥʠ ʦʪ Sigma Aldrich, VWR 

Chemicals BDH ʠ Cayman chemical. ɿʘ ʧʨʠʛʦʪʚʷʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʧʦʜʚʠʞʥʠ ʬʘʟʠ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʨʝʘʢʪʠʚʠ ʩ ʯʠʩʪʦʪʘ LC-MS ʠ ʜʝʡʦʥʠʟʠʨʘʥʘ 

ʚʦʜʘ ʧʦʣʫʯʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʪʘ, ʩʲʩ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘʡ-ʤʘʣʢʦ 18 ʄɋ.  

 

III. ɸʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ 

 ʌʠʛʫʨʘ 1. ʉʠʩʪʝʤʘ ʟʘ ɺɽʊʍ Thermo Dionex 3000 

ʠ ʤʘʩ ʜʝʪʝʢʪʦʨ Thermo Quantum Access Max 
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1. ʊʝʯʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʩ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ ʟʘ 

ʘʥʘʣʠʟ ʥʘ ʠʟʦʧʨʦʩʪʘʥ 8-isoPGF2-alpha ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ 

ʇʨʠʥʮʠʧ 

ʅʝʝʩʪʝʨʠʬʠʮʠʨʘʥʠʪʝ ʤʦʣʝʢʫʣʠ ʥʘ 8-isoPGF2alpha ʩʝ ʦʪʜʝʣʷʪ ʦʪ ʘʣʙʫʤʠʥʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʮʠʧʠʪʘʮʠʷ ʥʘ ʙʝʣʪʲʮʠʪʝ ʚ ʧʨʦʙʘʪʘ ʩ ʥʘʩʠʪʝʥ ʥʘʪʨʠʝʚ 

ʜʠʭʠʜʨʦʛʝʥ ʬʦʩʬʘʪ, 

ʝʢʩʪʨʘʭʠʨʘʪ ʩʝ ʩ ʝʪʠʣʝʪʘʥʦʘʪ, ʘ 

ʩʫʭʠʷʪ ʦʩʪʘʪʲʢ ʩʝ ʨʘʟʪʚʘʨʷ ʚ 

50% ʤʝʪʘʥʦʣ. 

ʍʨʦʤʘʪʦʛʨʘʬʩʢʦʪʦ ʨʘʟʜʝʣʷʥʝ ʩʝ 

ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʠʟʦʢʨʘʪʥʦ 

ʝʣʫʠʨʘʥʝ ʚ ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ ʩ 

ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ, ʘ 

ʜʝʪʝʢʮʠʷʪʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʨʦʡʥʦʢʚʘʜʨʫʧʦʣʝʥ ʤʘʩ 

ʜʝʪʝʢʪʦʨ. ɼʝʪʝʢʪʦʨʲʪ ʨʘʙʦʪʠ ʝ 

ʨʝʞʠʤ SRM (selective reaction 

monitoring) ʚ ʢʦʡʪʦ 

ʜʝʧʨʦʪʦʥʠʨʘʥʠʪʝ ʤʦʣʝʢʫʣʠ ʥʘ 

ʘʥʘʣʠʪʘ ʠ ʚʲʪʨʝʰʥʠʷ ʩʪʘʥʜʘʨʪ, 

ʩʝ ʩʝʣʝʢʪʠʨʘʪ ʚ ʧʲʨʚʠ ʢʚʘʜʨʫʧʦʣ (Q1), ʨʘʟʙʠʚʘʪ ʩʝ ʚ ʢʦʣʠʟʠʦʥʥʘʪʘ ʢʣʝʪʢʘ 

(Q2), ʠ ʩʝʣʝʢʪʠʨʘʥʠʪʝ ʧʨʦʜʫʢʪʦʚʠ ʡʦʥʠ ʚ ʪʨʝʪʠ ʢʚʘʜʨʫʧʦʣ (Q3) ʩʝ ʥʘʩʦʯʚʘʪ 

ʢʲʤ ʜʝʪʝʢʪʦʨʘ. ʀʟʯʠʩʣʝʥʠʷʪʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʪʲʨʩʝʥʠʷ ʘʥʘʣʠʪ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ, ʧʦ ʤʝʪʦʜʘ ʥʘ 

ʚʲʪʨʝʰʥʘʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

ʂʘʣʠʙʨʘʮʠʦʥʥʠ ʨʘʟʪʚʦʨʠ 

ʉʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʥʘ 8-isoPGF2-alpha ʩʝ ʧʨʠʛʦʪʚʷʪ ʯʨʝʟ ʨʘʟʪʚʘʨʷʥʝ ʥʘ 

ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʚ 100 % ʄʝʆʅ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 g/L (ʦʩʥʦʚʝʥ ʨʘʟʪʚʦʨ), 

ʨʘʟʨʝʞʜʘʥʝ ʩ 100% MeOH ʜʦ 100 ɛg/L ʠ 10 ɛg/L (ʤʝʞʜʠʥʥʠ ʨʘʟʪʚʦʨʠ), ʠ 

ʧʦʩʣʝʜʚʘʱʦʪʦ ʨʘʟʨʝʞʜʘʥʝ ʩ 50% ʄʝʆʅ ʜʦ ʨʘʙʦʪʥʠ ʨʘʟʪʚʦʨʠ ʩʲʩ ʩʣʝʜʥʠʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ: 0.2, 0.5, 1, 2, 5, 10, 20, ʠ 50 ɛg/L. ʂʘʣʠʙʨʘʮʠʦʥʥʠʪʝ ʨʘʟʪʚʦʨʠ 

ʩʝ ʧʨʠʛʦʪʚʷʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ, ʢʲʤ ʢʦʡʪʦ ʩʝ ʧʨʠʙʘʚʷʪ 

ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʧʦ ʩʭʝʤʘ ʧʦʩʦʯʝʥʘ ʚ ʊʘʙʣʠʮʘ 3. 

ʊʘʙʣʠʮʘ 3. ʇʨʠʛʦʪʚʷʥʝ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʨʘʟʪʚʦʨʠ. 

ʂʘʣʠʙʨʘʪʦʨʠ 

(ɛg/L) 

ʀʟʭʦʜʝʥ 

ʨʘʟʪʚʦʨ 

ʀʟʭʦʜʝʥ ʨʘʟʪʚʦʨ ʉʫʨʦʛʘʪʥʘ 

ʤʘʪʨʠʮʘ 

ʆʙʱ 

ʦʙʝʤ  

ʌʠʛʫʨʘ 2. ʉʭʝʤʘ ʥʘ ʨʘʙʦʪʘ ʥʘ 

ʪʨʦʡʥʦʢʚʘʜʨʫʧʦʣʝʥ ʤʘʩ ʘʥʘʣʠʟʘʪʦʨ ʚ SRM 

ʨʝʞʠʤ (ʧʦ ʤʘʪʝʨʠʘʣʠ ʦʪ Thermo Scientific) 
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ɛg/L  ɛL   ɛL   ɛL  

Bl_Empty 50% MeOH 0 40 3960 4000 

CC1 (0.002) MCC1 0.2 20 1980 2000 

CC2 (0.005) MCC2 0.5 20 1980 2000 

CC3 (0.01) MCC3 1 20 1980 2000 

CC4 (0.02) MCC4 2 20 1980 2000 

CC5 (0.05) MCC5 5 20 1980 2000 

CC6 (0.1) MCC6 10 20 1980 2000 

CC7 (0.2) MCC7 20 20 1980 2000 

CC8 (0.5) MCC8 50 20 1980 2000 

 

ɸʥʘʣʠʪʠʯʝʥ ʭʦʜ 

ɺ 15 mL ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘ ʝʧʨʫʚʝʪʢʘ ʩ ʢʦʥʠʯʥʦ ʜʲʥʦ ʩʝ ʧʠʧʝʪʠʨʘʪ 500 ɛL 

ʧʣʘʟʤʘ (ʢʘʣʠʙʨʘʪʦʨ, ʢʦʥʪʨʦʣʝʥ ʤʘʪʝʨʠʘʣ, ʧʘʮʠʝʥʪʩʢʘ ʧʨʦʙʘ) ʠ 100 ɛL 

ʚʲʪʨʝʰʝʥ ʩʪʘʥʜʘʨʪ. ʇʨʦʙʘʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʚʥʠʤʘʪʝʣʥʦ ʥʘ vortex ʟʘ 5 min, ʠ 

ʩʝ ʦʩʪʘʚʷ ʜʘ ʧʨʝʩʪʦʠ ʦʱʝ 5 min. ʇʨʠʙʘʚʷʪ ʩʝ 500 ɛL ʥʘʩʠʪʝʥ ʨʘʟʪʚʦʨ ʥʘ 

NaH2PO4 ʠ 4 mL ʝʪʠʣʝʪʘʥʦʘʪ. ʇʨʦʙʘʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʠʥʪʝʥʟʠʚʥʦ ʥʘ vortex ʟʘ 

5 min, ʠ ʩʝ ʮʝʥʪʨʦʬʫʛʠʨʘ ʥʘ 5000 rpm ʟʘ 10 min. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ 

ʧʨʝʭʚʲʨʣʷ ʪʨʠʢʨʘʪʥʦ ʚ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘ ʝʧʨʫʚʝʪʢʘ ʩ ʢʦʥʠʯʥʦ ʜʲʥʦ ʠ ʩʝ 

ʠʟʧʘʨʷʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʛʨʷʚʘʥʝ ʠ ʧʦʪʦʢ ʦʪ ʠʥʝʨʪʝʥ ʛʘʟ. ʇʦʣʫʯʝʥʠʷʪ ʩʫʭ 

ʦʩʪʘʪʲʢ ʩʝ ʨʘʟʪʚʘʨʷ ʚ 100 ɛL 50 % MeOH ʠ ʩʝ ʧʦʜʘʚʘ ʟʘ ʘʥʘʣʠʟ. 

ʍʨʦʤʘʪʦʛʨʘʬʩʢʠ ʫʩʣʦʚʠʷ 

ʇʦʤʧʘ ï ʧʦʪʦʢ ʥʘ ʤʦʙʠʣʥʘʪʘ ʬʘʟʘ 200 ɛL/min; ʨʝʞʠʤ ʥʘ ʝʣʫʠʨʘʥʝ ï 

ʠʟʦʢʨʘʪʝʥ, ʩ ʤʦʙʠʣʥʘ ʬʘʟʘ ʩʲʜʲʨʞʘʱʘ  0.1% ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ 

ʤʝʪʘʥʦʣ/ʚʦʜʘ (65:35, v/v), ʧʨʷʩʥʦ ʧʨʠʛʦʪʚʝʥʘ ʠ ʜʝʛʘʟʠʨʘʥʘ ʥʘ ʫʣʪʨʘʟʚʫʢʦʚʘ 

ʚʘʥʘ; ɸʫʪʦʩʝʤʧʣʝʨ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʘʫʪʦʩʝʤʧʣʝʨʘ ï 4̄ʉ; ʠʥʞʝʢʪʠʨʘʥ ʦʙʝʤ 

ï 25 ɛL; ʧʨʦʛʨʘʤʘ ʟʘ ʤʠʝʥʝ ʥʘ ʘʫʪʦʩʝʤʧʣʝʨʘ ï ʪʨʠʢʨʘʪʥʦ, ʧʨʝʜʠ ʠ ʩʣʝʜ 

ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʧʨʦʙʘʪʘ ʩ ʤʝʪʘʥʦʣ/ʚʦʜʘ (70:30, v/v); ʢʦʣʦʥʝʥ ʪʝʨʤʦʩʪʘʪ - 

ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ Accucore RPMS ʩ ʜʲʣʞʠʥʘ 100 mm, ʜʠʘʤʝʪʲʨ 2.1 mm ʠ 

ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ ʩ 2.6 ɛm ʛʦʣʝʤʠʥʘ ʥʘ ʯʘʩʪʠʮʠʪʝ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘ ʢʦʣʦʥʘʪʘ ï 40̄ʉ  

ʄʘʩ ʩʧʝʢʪʨʦʤʝʪʲʨ 

ʁʦʥʝʥ ʠʟʪʦʯʥʠʢ ï ʦʪʨʠʮʘʪʝʣʥʘ ʡʦʥʠʟʘʮʠʷ, ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʩʧʨʝʷ ï 3200 V; 

ʛʘʟʦʚʠ ʧʦʪʦʮʠ ï Sheath Gas 45, Aux Gas 15, Ion Sweep Gas 0; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʠʟʧʘʨʠʪʝʣʷ  - 280̄ʉ; ʊʨʘʥʩʬʝʨʥʘ ʢʘʧʠʣʷʨʘ ï 300̄ʉ; ʡʦʥʥʘ ʦʧʪʠʢʘ ï 98.86 V; 

SRM ʨʝʞʠʤ ï h ʠʨʠʥʘ ʥʘ ʩʢʘʥʠʨʘʥʝ 0.5 m/z, ʧʝʨʠʦʜ ʥʘ ʩʢʘʥʠʨʘʥʝ ï 0.3 s; 

ʢʦʣʠʟʠʦʥʥʘ ʢʣʝʪʢʘ ï ʥʘʣʷʛʘʥʝ ʥʘ ʢʦʣʠʟʠʦʥʝʥ ʛʘʟ Ar ï 1.5 Bar, ʢʦʣʠʟʠʦʥʥʘ 

ʝʥʝʨʛʠʷ ï 28 V. 
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2. ʊʝʯʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʩ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ ʟʘ 

ʘʥʘʣʠʟ ʥʘ ʠʟʦʧʨʦʩʪʘʥ 8-isoPGF2-alpha 

ʇʨʠʥʮʠʧ 

ɹʝʣʪʲʮʠʪʝ ʚ ʧʨʦʙʘʪʘ ʩʝ ʠʟʩʦʣʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʦʙʘʚʝʥʠʷ ʥʘʪʨʠʝʚ ʭʣʦʨʠʜ, ʠ 

ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʤʦʣʝʢʫʣʠ ʥʘ 8-isoPGF2-alpha ʩʝ ʦʪʜʝʣʷʪ. ɽʢʩʪʨʘʢʮʠʷʪʘ ʠʤ 

ʩʝ ʠʟʚʲʨʰʚʘ ʜʚʫʢʨʘʪʥʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʪʠʣʝʪʘʥʦʘʪ. ʍʨʦʤʘʪʦʛʨʘʬʩʢʦʪʦ 

ʨʘʟʜʝʣʷʥʝ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ ʩ ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ, 

ʘ ʜʝʪʝʢʮʠʷʪʘ - ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʦʡʥʦʢʚʘʜʨʫʧʦʣʝʥ ʤʘʩ ʜʝʪʝʢʪʦʨ. ɼʝʪʝʢʪʦʨʲʪ 

ʨʘʙʦʪʠ ʚ ʨʝʞʠʤ SRM (selective reaction monitoring). ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ 

ʘʥʘʣʠʪʘ ʩʝ ʠʟʯʠʩʣʷʚʘ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʦʩʪʨʦʝʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ ʩ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʠʪʘ ʠ ʚʲʪʨʝʰʥʠʷ ʩʪʘʥʜʘʨʪ ʠ 

ʩʲʦʪʚʝʪʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. 

ʂʘʣʠʙʨʘʮʠʦʥʥʠ ʨʘʟʪʚʦʨʠ 

ʉʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʥʘ 8-isoPGF2-alpha ʩʝ ʧʨʠʛʦʪʚʷʪ ʯʨʝʟ ʨʘʟʪʚʘʨʷʥʝ ʥʘ 

ʩʫʭʦ ʚʝʱʝʩʪʚʦ ʚ 100 % ʄʝʆʅ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 g/L(ʦʩʥʦʚʝʥ ʨʘʟʪʚʦʨ), 

ʨʘʟʨʝʞʜʘʥʝ ʩ 100% MeOH ʜʦ 50 ɛg/L (ʤʝʞʜʠʥʝʥ ʨʘʟʪʚʦʨ) ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʨʘʟʨʝʞʜʘʥʝ ʩ 50% ʄʝʆʅ ʜʦ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʩʲʩ ʩʣʝʜʥʠʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ: 0.2, 0.5, 1.4, 2.4, 5.4, 8.0, 16.0 ʠ 32.4 ɛg/L. ʂʘʣʠʙʨʘʮʠʦʥʥʠʪʝ 

ʨʘʟʪʚʦʨʠ ʩʝ ʧʨʠʛʦʪʚʷʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ ʢʲʤ ʢʦʷʪʦ ʩʝ 

ʧʨʠʙʘʚʷʪ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʧʦ ʘʥʘʣʦʛ ʥʘ ʩʭʝʤʘʪʘ ʧʦʩʦʯʝʥʘ ʚ ʊʘʙʣʠʮʘ 3. 

ʈʝʘʢʪʠʚʠ 

ʄʝʪʘʥʦʣ, ʭʝʢʩʘʥ, ʝʪʠʣʝʪʘʥʦʘʪ, 1-ʙʫʪʘʥʦʣ, ʘʮʝʪʦʥʠʪʨʠʣ, 0.1% FA, 3% ʭʝʢʩʘʥ 

ʚ 1-ʙʫʪʘʥʦʣ, 3% ʭʝʢʩʘʥ ʚ ʝʪʠʣʝʪʘʥʦʘʪ, 10% ʝʪʘʥʦʣ ʚ 1-ʙʫʪʘʥʦʣ, 

ʭʣʦʨʦʬʦʨʤ/ʤʝʪʘʥʦʣ (2:1, v/v) 0.2ʄ HCl, 0.1 M NaOH, ZnSO4, MgSO4 NaCl, 

ʜʝʡʦʥʠʟʠʨʘʥʘ ʚʦʜʘ. 

ɹʠʦʣʦʛʠʯʝʥ ʤʘʪʝʨʠʘʣ  

ʇʨʠ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʣʠʮʘ ʩʣʶʥʢʘʪʘ ʩʝ ʚʟʝʤʘ ʯʨʝʟ ʠʟʧʣʶʚʘʥʝ ʚ ʢʦʥʪʝʡʥʝʨ 

ʚ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 9:00 ʠ 12:00 ʯʘʩʘ. ʉʣʶʥʢʘʪʘ ʩʝ ʩʲʙʠʨʘ ʚ ʜʝʥʪʘʣʥʠʷ 

ʢʘʙʠʥʝʪ, ʙʝʟ ʧʘʮʠʝʥʪʠʪʝ ʜʘ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʚʲʥʰʥʠ ʜʨʘʟʥʠʪʝʣʠ ʢʘʪʦ 

ʦʙʦʥʷʪʝʣʥʠ, ʚʢʫʩʦʚʠ ʠʣʠ ʚʠʟʫʘʣʥʠ ʩʪʠʤʫʣʠ. ʇʘʮʠʝʥʪʠʪʝ ʩʘ ʚ ʩʝʜʥʘʣʘ 

ʧʦʟʠʮʠʷ ʩ ʣʝʢʦ ʥʘʚʝʜʝʥʘ ʥʘʧʨʝʜ ʛʣʘʚʘ. ʉʣʝʜ ʪʨʠʢʨʘʪʥʦ ʠʟʧʣʘʢʚʘʥʝ ʥʘ ʫʩʪʘʪʘ 

ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ ʧʘʮʠʝʥʪʠʪʝ ʠʟʧʣʶʚʘʪ ʩʣʶʥʢʘʪʘ, ʩʲʙʨʘʣʘ ʩʝ ʚ ʫʩʪʥʘʪʘ 

ʢʫʭʠʥʘ, ʚ ʢʦʥʪʝʡʥʝʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 15 min. ʉʪʠʤʫʣʠʨʘʥʘʪʘ ʩʣʶʥʢʘ ʩʝ 

ʩʲʙʠʨʘ ʩʣʝʜ ʚʲʟʜʝʡʩʪʚʠʝ ʩ 2% ʨ-ʨ ʥʘ ʣʠʤʦʥʝʥʘ ʢʠʩʝʣʠʥʘ, ʧʦʩʪʘʚʝʥʘ ʥʘ ʛʲʨʙʘ 

ʥʘ ʝʟʠʢʘ (100 ɛL/30 s). ʉʪʠʤʫʣʠʨʘʥʘʪʘ ʩʣʶʥʢʘ ʩʝ ʩʲʙʠʨʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

5 min. ɺʩʠʯʢʠ ʧʨʦʙʠ ʩʣʶʥʢʘ ʩʝ ʩʲʙʠʨʘʪ ʚ ʧʦʣʠʝʪʠʣʝʥʦʚʠ ʢʦʥʪʝʡʥʝʨʠ, 
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ʟʘʤʨʘʟʷʚʘʪ ʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʚʟʝʤʘʥʝ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʧʨʠ -70̄ʉ ʜʦ 

ʘʥʘʣʠʟʘ. 

ɸʥʘʣʠʪʠʯʝʥ ʭʦʜ  

ɺ 15 mL ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘ ʝʧʨʫʚʝʪʢʘ ʩ ʢʦʥʠʯʥʦ ʜʲʥʦ ʩʝ ʧʠʧʝʪʠʨʘʪ 1000 ɛL 

ʩʣʶʥʢʘ (ʢʘʣʠʙʨʘʪʦʨ, ʢʦʥʪʨʦʣʝʥ ʤʘʪʝʨʠʘʣ, ʧʘʮʠʝʥʪʩʢʘ ʧʨʦʙʘ) ʠ 100 ɛL 

ʚʲʪʨʝʰʝʥ ʩʪʘʥʜʘʨʪ. ʇʨʦʙʘʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʚʥʠʤʘʪʝʣʥʦ ʥʘ vortex ʟʘ 5 min, ʠ 

ʩʝ ʦʩʪʘʚʷ ʜʘ ʧʨʝʩʪʦʠ ʦʱʝ 5 min. ʇʨʠʙʘʚʷʪ ʩʝ 500 mg NaCl ʠ 2 mL 

ʝʪʠʣʝʪʘʥʦʘʪ. ʇʨʦʙʘʪʘ ʩʝ ʨʘʟʙʲʨʢʚʘ ʠʥʪʝʥʟʠʚʥʦ ʥʘ vortex ʟʘ 5 min, ʠ ʩʝ 

ʮʝʥʪʨʦʬʫʛʠʨʘ ʥʘ 6500 rpm ʟʘ 10 min. ʅʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʧʨʝʭʚʲʨʣʷ ʚ 

ʥʦʚʘ ʝʧʨʫʚʝʪʢʘ. ɽʢʩʪʨʘʢʮʠʦʥʥʠʪʝ ʩʪʲʧʢʠ ʩ ʝʪʠʣʝʪʘʥʦʘʪ ʩʝ ʧʦʚʪʘʨʷʪ, ʢʘʪʦ 

ʥʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʩʝ ʩʲʙʠʨʘ ʩ ʧʨʝʜʭʦʜʥʦ ʦʪʜʝʣʝʥʘʪʘ ʚ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʘ 

ʝʧʨʫʚʝʪʢʘ ʩ ʢʦʥʠʯʥʦ ʜʲʥʦ ʠ ʩʝ ʠʟʧʘʨʷʚʘ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʛʨʷʚʘʥʝ ʠ ʧʦʪʦʢ 

ʦʪ ʠʥʝʨʪʝʥ ʛʘʟ. ʇʦʣʫʯʝʥʠʷʪ ʩʫʭ ʦʩʪʘʪʲʢ ʩʝ ʨʘʟʪʚʘʨʷ ʚ 100 ɛL 50 % MeOH ʠ 

ʩʝ ʧʦʜʘʚʘ ʟʘ ʘʥʘʣʠʟ. 

ʍʨʦʤʘʪʦʛʨʘʬʩʢʠ ʫʩʣʦʚʠʷ 

ʇʦʤʧʘ ï ʧʦʪʦʢ ʥʘ ʤʦʙʠʣʥʘʪʘ ʬʘʟʘ 100 ɛL/min; ʨʝʞʠʤ ʥʘ ʝʣʫʠʨʘʥʝ ï 

ʛʨʘʜʠʝʥʪʝʥ, ʩ ʤʦʙʠʣʥʘ ʬʘʟʠ  B ʠ D ʩʲʜʲʨʞʘʱʠ ʩʲʦʪʚʝʪʥʦ  0.1% ʤʨʘʚʯʝʥʘ 

ʢʠʩʝʣʠʥʘ ʚ ʤʝʪʘʥʦʣ ʠ 0.1% ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ ʤʝʪʘʥʦʣ/ʚʦʜʘ (55:45, v/v), 

ʧʨʷʩʥʦ ʧʨʠʛʦʪʚʝʥʠ ʠ ʜʝʛʘʟʠʨʘʥʠ ʥʘ ʫʣʪʨʘʟʚʫʢʦʚʘ ʚʘʥʘ. ɻʨʘʜʠʝʥʪʥʠʷ ʨʝʞʠʤ 

ʝ ʢʘʢʪʦ ʩʣʝʜʚʘ ï 0 ï 6 min 20% B, 6 ï 8 min 20 ï 95% B, 8 ï 15 min 95 ï 100% 

B, 15 ï 16 min 20% B, 16 ï 30 min 20%B; ɸʫʪʦʩʝʤʧʣʝʨ ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʘʫʪʦʩʝʤʧʣʝʨʘ ï 4̄ʉ; ʠʥʞʝʢʪʠʨʘʥ ʦʙʝʤ ï 15 ɛL; ʧʨʦʛʨʘʤʘ ʟʘ ʤʠʝʥʝ ʥʘ 

ʘʫʪʦʩʝʤʧʣʝʨʘ ï ʪʨʠʢʨʘʪʥʦ, ʧʨʝʜʠ ʠ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʧʨʦʙʘʪʘ ʩ 

ʤʝʪʘʥʦʣ/ʚʦʜʘ (70:30, v/v); ʂʦʣʦʥʝʥ ʪʝʨʤʦʩʪʘʪ - ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ Accucore 

RPMS ʩ ʜʲʣʞʠʥʘ 100 mm, ʜʠʘʤʝʪʲʨ 2.1 mm ʠ ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ 

ʩ 2.6 ɛm ʛʦʣʝʤʠʥʘ ʥʘ ʯʘʩʪʠʮʠʪʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʢʦʣʦʥʘʪʘ ï 25̄ʉ  

ʄʘʩ ʩʧʝʢʪʨʦʤʝʪʲʨ  

ʁʦʥʝʥ ʠʟʪʦʯʥʠʢ ï ʦʪʨʠʮʘʪʝʣʥʘ ʡʦʥʠʟʘʮʠʷ, ʥʘʧʨʝʞʝʥʠʝ ʥʘ ʩʧʨʝʷ ï 3200 V; 

ʛʘʟʦʚʠ ʧʦʪʦʮʠ ï Sheath Gas 45, Aux Gas 15, Ion Sweep Gas 0; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʠʟʧʘʨʠʪʝʣʷ  - 280̄ʉ; ʊʨʘʥʩʬʝʨʥʘ ʢʘʧʠʣʷʨʘ ï 300̄ʉ; ʁʦʥʥʘ ʦʧʪʠʢʘ ï 98.86 V; 

SRM ʨʝʞʠʤ ï h ʠʨʠʥʘ ʥʘ ʩʢʘʥʠʨʘʥʝ 0.5 m/z, ʧʝʨʠʦʜ ʥʘ ʩʢʘʥʠʨʘʥʝ ï 0.3 s; 

ʂʦʣʠʟʠʦʥʥʘ ʢʣʝʪʢʘ ï ʥʘʣʷʛʘʥʝ ʥʘ ʢʦʣʠʟʠʦʥʝʥ ʛʘʟ Ar ï 1.5 Bar, ʢʦʣʠʟʠʦʥʥʘ 

ʝʥʝʨʛʠʷ ï 28 V. 

IV. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʝ ʠʟʚʲʨʰʝʥʘ ʩ ʧʨʦʛʨʘʤʥʠʷ ʧʘʢʝʪ 

SPSS v. 19.0. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʤʝʪʦʜʠ ʥʘ ʜʝʩʢʨʠʧʪʠʚʥʠʷ, ʧʘʨʘʤʝʪʨʠʯʝʥ, 



13 

 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ ʠ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʠ ʛʨʘʬʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʜʝʩʢʨʠʧʪʠʚʥʠʷ ʘʥʘʣʠʟ ʩʘ ʠʟʯʠʩʣʷʚʘʥʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ, ʩʨʝʜʥʘ ʘʨʠʪʤʝʪʠʯʥʘ (Mean) ʠ ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ (SD), ʠ ʯʝʩʪʦʪʥʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʝʥʠ ʚʝʣʠʯʠʥʠ ʠ 

ʛʨʫʧʠʨʘʥʠ ʜʘʥʥʠ. ɿʘ ʧʨʦʚʝʨʢʘ ʥʘ ʭʠʧʦʪʝʟʠ ʝ ʧʨʠʣʦʞʝʥ t-ʪʝʩʪ ʟʘ ʥʝʟʘʚʠʩʠʤʠ 

ʠʟʚʘʜʢʠ, ʘ ʧʨʠ ʥʝʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʠ ʚʝʣʠʯʠʥʠ - 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ ʥʘ Man-Whitney U test ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʜʚʝ 

ʥʝʟʘʚʠʩʠʤʠ ʛʨʫʧʠ, ʠ Kruskal- Wallis ʟʘ ʪʨʠ ʠ ʧʦʚʝʯʝ ʥʝʟʘʚʠʩʠʤʠ ʛʨʫʧʠ. ɿʘ 

ʥʠʚʦ ʥʘ ʟʥʘʯʠʤʦʩʪ ʝ ʧʨʠʝʪʦ p < 0.05. ɿʘ ʧʨʦʚʝʨʢʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʧʨʦʤʝʥʣʠʚʠ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʠ ʚʨʲʟʢʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʢʦʝʬʠʮʠʝʥʪʠʪʝ ʥʘ ʢʦʨʝʣʘʮʠʷ ʥʘ Pearson ʠ Spearman. 

 

ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

A. ʊʝʯʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʩ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ 

ʟʘ ʘʥʘʣʠʟ ʥʘ ʠʟʦʧʨʦʩʪʘʥ 8-isoPGF2-alpha ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ 

ʀʟʦʧʨʦʩʪʘʥʠʪʝ ʩʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥ-ʧʦʜʦʙʥʠ ʤʦʣʝʢʫʣʠ, ʢʦʠʪʦ ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʦʩʥʦʚʥʦ ʧʨʠ ʥʝʝʥʟʠʤʥʦʪʦ ʦʢʠʩʣʝʥʠʝ ʥʘ ʘʨʘʭʠʜʦʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʠ ʥʝʡʥʠʪʝ 

ʝʩʪʝʨʠ ʫʯʘʩʪʚʘʱʠ ʚ ʤʝʤʙʨʘʥʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʚʦʙʦʜʥʠʪʝ 

ʨʘʜʠʢʘʣʠ. ʅʘʤʠʨʘʪ ʩʝ ʚʲʚ ʚʩʠʯʢʠ ʪʝʯʥʦʩʪʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʮʝʥʢʘ 

ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʚ ʦʨʛʘʥʠʟʤʘ.  ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʘʥʘʣʠʪʠʯʝʥ ʤʝʪʦʜ ʚ 

ʨʘʟʜʝʣ ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ʝ ʥʘʰʘ ʨʘʟʨʘʙʦʪʢʘ, ʚʢʣʶʯʚʘʱʘ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥ ʤʝʪʦʜ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪʝʯʥʦ-

ʪʝʯʥʘ ʝʢʩʪʨʘʢʮʠʷ ʩ ʨʘʟʜʝʣʷʥʝ ʥʘ ʬʘʟʠʪʝ, ʭʨʦʤʘʪʦʛʨʘʬʩʢʦ ʨʘʟʜʝʣʷʥʝ ʩ core-

shell (ʧʲʣʥʝʞ ʪʠʧ Ăʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘñ) ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ ʠ ʤʘʩ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ. 

1. ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʝʪʘʧʠʪʝ ʥʘ ʤʝʪʦʜʘ 

ʇʨʝʜʘʥʘʣʠʪʠʯʝʥ ʝʪʘʧ 

ʉ ʦʛʣʝʜ ʥʘ ʧʨʠʨʦʜʘʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚʦʜʝʱʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ in 

vivo ʠ in vitro, ʫʪʦʯʥʷʚʘʥʝʪʦ ʥʘ ʚʣʠʷʥʠʝʪʦ, ʢʦʝʪʦ ʦʢʘʟʚʘʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʚ 

ʧʨʝʜʘʥʘʣʠʪʠʯʥʠʷ ʝʪʘʧ, ʝ ʦʪ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ ʚ ʙʠʦʣʦʛʠʯʥʘ ʤʘʪʨʠʮʘ. ɺʲʟʤʦʞʥʦ ʥʘʡ-

ʙʲʨʟʦʪʦ ʙʣʦʢʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʚʦʜʝʱʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ ʚ 

ʢʨʲʚʪʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʣʦʚʠʝ ʟʘ ʜʦʙʠʚʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʪʦʯʥʘ ʧʨʝʜʩʪʘʚʘ 

ʟʘ ʪʷʭʥʘʪʘ ʩʠʩʪʝʤʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ.  ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʩʝʨʫʤʥʠ ʧʨʦʙʠ ʠʟʠʩʢʚʘ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʨʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʩʲʩʠʨʚʘʥʝ ʥʘ ʢʨʲʚʪʘ, ʧʨʝʟ ʢʦʝʪʦ ʤʦʞʝ 

ʘʨʪʠʬʠʮʠʘʣʥʦ ʜʘ ʩʝ ʧʦʢʘʯʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ ʚ ʧʨʦʙʘʪʘ. ʆʪ 
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ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʣʘʟʤʝʥʠʪʝ ʧʨʦʙʠ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʜʝʣʷʪ ʥʝʟʘʙʘʚʥʦ ʩʣʝʜ 

ʚʟʝʤʘʥʝʪʦ ʥʘ ʢʨʲʚʪʘ ʠ ʩʲʦʪʚʝʪʥʦ ʜʘ ʙʲʜʘʪ ʟʘʤʨʘʟʝʥʠ ʧʨʠ -70 ̄ʉ.  

ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʦʙʠʪʝ  

ʇʨʠ ʪʝʯʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʷ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʡʦʥʠʟʘʮʠʷʪʘ ʥʘ 

ʤʦʣʝʢʫʣʠʪʝ ʝ ʦʪ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʪʷʭʥʘʪʘ ʧʦʩʣʝʜʚʘʱʘ ʜʝʪʝʢʮʠʷ. ɽʪʦ ʟʘʱʦ 

ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʩʲʝʜʠʥʝʥʠʷ ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʡʦʥʠʟʘʮʠʷʪʘ ʚ 

ʧʦʣʦʞʠʪʝʣʥʘ ʠʣʠ ʦʪʨʠʮʘʪʝʣʥʘ ʧʦʩʦʢʘ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ ʩʲʝʜʠʥʝʥʠʷ ʢʦʠʪʦ ʩʝ 

ʝʣʫʠʨʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʲʨʩʝʥʦʪʦ ʤʦʛʘʪ ʜʘ ʧʦʧʨʝʯʘʪ ʥʘ ʥʝʛʦʚʦʪʦ 

ʦʧʨʝʜʝʣʷʥʝ. ɿʘʪʦʚʘ ʠ ʧʨʦʮʝʩʲʪ ʥʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʝ ʦʪ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʘ ʩʨʘʚʥʝʥʠ ʯʝʪʠʨʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ï ʪʨʠ 

ʦʪ ʧʨʝʜʠʰʥʠ ʧʫʙʣʠʢʘʮʠʠ, ʠ ʝʜʥʘ ï ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʧʨʦʬ. 

ʉʚʠʥʘʨʦʚ ʠ ʭʠʤ. ʂʘʩʘʙʦʚʘ ʧʦ-ʛʝʥʝʨʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ: 

 

ɿʘ ʩʨʘʚʥʝʥʠʝʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʣʫʯʝʥʠ ʦʪ ʘʥʘʣʠʟʘ ʥʘ ʧʣʘʟʤʝʥ 

ʧʫʣ ʩ ʜʦʙʘʚʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 8isoPGF2-alpha ʥʘ ʜʚʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ 

ʥʠʚʘ. ʋʩʪʘʥʦʚʠ ʩʝ ʧʦ-ʚʠʩʦʢ ʝʢʩʪʨʘʢʮʠʦʥʝʥ ʜʦʙʠʚ ʧʨʠ ʧʲʨʚʠʪʝ ʪʨʠ 

ʧʨʦʮʝʜʫʨʠ, ʥʦ ʧʨʠ ʧʲʨʚʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠ ʛʦʣʝʤʠ ʟʘʛʫʙʠ ʧʨʠ ʚʠʩʦʢʘʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ (ʌʠʛʫʨʘ 3). ʇʨʝʯʠʩʪʚʘʥʝʪʦ ʥʘ ʧʨʦʙʘʪʘ ʦʪ ʤʦʜʠʬʠʮʠʨʘʱʠ 

ʡʦʥʠʟʘʮʠʷʪʘ ʥʘ ʪʲʨʩʝʥʠʷ ʘʥʘʣʠʪ ʚʝʱʝʩʪʚʘ ʝ ʝʜʥʘ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʟʘʜʘʯʠ 

ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. ɿʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʪʘʢʠʚʘ 

ʚʝʱʝʩʪʚʘ ʩʝ ʦʧʨʝʜʝʣʠ ʝʬʝʢʪʘ ʥʘ ʤʘʪʨʠʮʘʪʘ ʟʘ ʯʝʪʠʨʠʪʝ ʧʨʦʮʝʜʫʨʠ ʟʘ 

ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʥʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʝʪʚʲʨʪʘ ʧʨʦʮʝʜʫʨʘ ʠ ʥʘʡ-ʣʦʰʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʲʨʚʘʪʘ 

ʧʨʦʮʝʜʫʨʘ (ʬʠʛʫʨʘ 3). ʅʘʡ-ʜʦʙʨʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʘʥʘʣʠʪʠʯʝʥ ʜʦʙʠʚ, ʝʬʝʢʪ ʥʘ 

ʤʘʪʨʠʮʘʪʘ ʠ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʘʤʘʪʘ ʧʨʦʮʝʜʫʨʘ ʠʤʘ 

ʧʨʦʮʝʜʫʨʘ ˉ3.  
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ʌʠʛʫʨʘ 3. ɽʢʩʪʨʘʢʮʠʦʥʝʥ ʜʦʙʠʚ ʠ ʤʘʪʨʠʯʝʥ ʝʬʝʢʪ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʟʘ ʜʚʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ ʥʠʚʘ ï 250 ng/L ʠ 4000 ng/L 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʪʝ ʫʩʣʦʚʠʷ 

ɸʥʘʣʠʟʲʪ ʥʘ ʧʨʦʙʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 8-isoPGF2-alpha ʦʪ 20 ʜʦ 1000 ng/L ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʢʦʣʦʥʘ C18 Hypersil ʧʦʢʘʟʘ ʤʥʦʛʦ ʥʠʩʢʦ 

ʩʲʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ(S/N) ʧʨʠ ʥʠʚʘ 20, 50 ʠ 100 ng/L, ʚʘʨʠʨʘʱʦ ʦʪ 2 ʜʦ 

7.6 (ʌʠʛʫʨʘ 4). 

 

ʌʠʛʫʨʘ 4. ʉʠʛʥʘʣ ʧʦʣʫʯʝʥ ʧʨʠ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʧʨʝʟ ʢʦʣʦʥʘ 

Hypersil 

ʀʟʧʨʦʙʚʘ ʩʝ ʚʪʦʨʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʢʦʣʦʥʘ, ʩ ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ 

ʢʦʷʪʦ ʧʦʢʘʟʘ ʤʥʦʛʦ ʧʦ-ʜʦʙʨʦ ʩʲʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʟʘ ʧʠʢʘ ʥʘ ʪʲʨʩʝʥʠʷ 

ʘʥʘʣʠʪ (ʌʠʛʫʨʘ 5). 
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ʌʠʛʫʨʘ 5. ʉʠʛʥʘʣ ʧʦʣʫʯʝʥ ʧʨʠ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ʨʘʟʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷ 50 

ng/L ʧʨʝʟ ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʢʦʣʦʥʘ Hypersil (ʚ ʯʝʨʚʝʥʦ) ʠ Accucore (ʚ ʩʠʥʴʦ) 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘʪʘ ʜʝʪʝʢʮʠʷ  

ɿʘ ʧʦʩʪʠʛʘʥʝ ʤʘʢʩʠʤʘʣʥʘ ʩʠʣʘ ʥʘ ʩʠʛʥʘʣ ʥʘ ʪʲʨʩʝʥʠʷ ʘʥʘʣʠʪ ʩʝ ʠʟʚʲʨʰʚʘ 

ʢʘʣʠʙʨʘʮʠʷ ʥʘ ʤʘʩ ʜʝʪʝʢʪʦʨʘ ʯʨʝʟ ʜʠʨʝʢʪʥʦ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʨʘʟʪʚʦʨʠ ʩ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ʋʩʪʘʥʦʚʠ ʩʝ ʤʘʢʩʠʤʘʣʥʘ ʩʠʣʘ ʥʘ ʩʠʛʥʘʣʘ 

ʧʨʠ m/z 353.2 ʟʘ ʦʩʥʦʚʝʥ ʡʦʥ, ʠ 193.1 ʟʘ ʧʨʦʜʫʢʪʦʚ ʡʦʥ, ʢʘʢʪʦ ʠ ʪʝʟʠ ʟʘ 

ʠʟʧʦʣʟʚʘʥʠʷ ʚʲʪʨʝʰʝʥ ʩʪʘʥʜʘʨʪ ï 357.2 ʠ 197.0. ʅʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ ʫʩʣʦʚʠʷ 

ʟʘ ʡʦʥʠʟʘʮʠʷ ʥʘ ʘʥʘʣʠʪʘ ʩʝ ʧʦʩʪʠʛʘʪ ʯʨʝʟ ʥʘʩʪʨʦʡʢʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʠʟʧʘʨʷʚʘʥʝ, ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʩʧʨʝʷ, ʥʘʣʷʛʘʥʝʪʦ ʥʘ ʛʘʟʦʚʠʪʝ ʧʦʪʦʮʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʪʨʘʥʩʬʝʨʥʘʪʘ ʢʘʧʠʣʷʨʘ; ʦʧʨʝʜʝʣʷʪ ʩʝ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ 

ʫʩʣʦʚʠʷ ʚ ʢʦʣʠʟʠʦʥʥʘʪʘ ʢʣʝʪʢʘ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʠʟʚʲʨʰʚʘ ʘʚʪʦʤʘʪʠʯʥʘ 

ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʬʦʢʫʩʠʨʘʱʘʪʘ ʦʧʪʠʢʘ ʠ ʦʧʪʠʤʘʣʥʠʪʝ ʥʠʚʘ ʥʘ 

ʢʦʣʠʟʠʦʥʥʘ ʝʥʝʨʛʠʷ (ʌʠʛʫʨʘ 6).   
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ʌʠʛʫʨʘ 6.ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ ʥʘ ʡʦʥʥʘʪʘ ʦʧʪʠʢʘ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʧʨʦʜʫʢʪʦʚʠ ʡʦʥʠ ʩʣʝʜ ʨʘʟʙʠʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʷ ʤʦʣʝʢʫʣʝʥ ʡʦʥ ʚ ʢʦʣʠʟʠʦʥʥʘʪʘ 

ʢʣʝʪʢʘ(Q2). 

ɿʘ ʦʮʝʥʢʘ ʥʘ ʝʚʝʥʪʫʘʣʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʚʲʪʨʝʰʥʠʷ ʩʪʘʥʜʘʨʪ ʚʲʨʭʫ ʧʨʝʭʦʜʘ ʥʘ 

ʪʲʨʩʝʥʠʷ ʘʥʘʣʠʪ ʩʝ ʠʟʚʲʨʰʚʘ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʘ ʩʲʜʲʨʞʘʱʘ ʩʘʤʦ ʚʲʪʨʝʰʝʥ 

ʩʪʘʥʜʘʨʪ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʠʝ ʥʘ ʩʠʛʥʘʣ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ 

ʚʨʝʤʝ ʥʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʧʨʝʭʦʜ 357.2Ą197.1 (IS) ʠ ʣʠʧʩʘ ʥʘ ʩʠʛʥʘʣ ʥʘ ʧʨʝʭʦʜ 

353.2 Ą 193.1 (ʌʠʛʫʨʘ 7). 

 

ʌʠʛʫʨʘ 7. ʄʘʩ ʩʧʝʢʪʨʦʛʨʘʤʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ʨʘʟʪʚʦʨ ʥʘ 

ʚʲʪʨʝʰʝʥ ʩʪʘʥʜʘʨʪ 8-isoPGF2-alpha-D4. 

2. ɺʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ 

ʇʨʠ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘʪʘ ʜʝʪʝʢʮʠʷ ʚʲʨʭʫ ʩʠʛʥʘʣ ʥʘ ʘʥʘʣʠʪʘ ʦʩʥʦʚʥʦ 

ʚʣʠʷʥʠʝ ʦʢʘʟʚʘ ʤʘʪʨʠʮʘʪʘ ʚ ʢʦʷʪʦ ʝ ʨʘʟʪʚʦʨʝʥ. ʂʨʲʚʥʘʪʘ ʧʣʘʟʤʘ ʝ 
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ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʦʞʥʘ ʙʠʦʣʦʛʠʯʥʘ ʤʘʪʨʠʮʘ ʩʲʜʲʨʞʘʱʘ ʤʥʦʞʝʩʪʚʦ ʚʝʱʝʩʪʚʘ 

ʩʧʦʩʦʙʥʠ ʜʘ ʧʦʚʣʠʷʷʪ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʦʪʦ ʩʲʝʜʠʥʝʥʠʝ. ɽʪʦ ʟʘʱʦ 

ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʪʨʠʮʘ ʤʘʢʩʠʤʘʣʥʦ ʙʣʠʟʢʘ ʜʦ ʪʘʟʠ ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʩʣʝʜʚʘ ʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʘʢʩʠʤʘʣʥʦ ʜʦʙʣʠʞʘʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʘʥʘʣʠʟʘ ʜʦ ʪʝʟʠ 

ʧʨʠ ʘʥʘʣʠʟ ʥʘ ʧʘʮʠʝʥʪʩʢʘ ʧʨʦʙʘ.  

ʂʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ  

ɿʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 

ʤʝʞʜʫ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʠʪʘ ʠ ʩʠʛʥʘʣʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʩʪʘʥʜʘʨʪ. ʊʷ ʚʢʣʶʯʚʘ 

ʦʩʝʤ ʥʠʚʘ, ʢʘʪʦ ʚʩʷʢʦ ʥʠʚʦ ʝ ʘʥʘʣʠʟʠʨʘʥʦ ʪʨʠʢʨʘʪʥʦ ʠ ʝ ʠʟʯʠʩʣʝʥʘ ʩʨʝʜʥʘ 

ʘʨʠʪʤʝʪʠʯʥʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. ʂʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ ʝ ʧʦʩʪʨʦʝʥʘ 

ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʦʬʪʫʝʨʘ Thermo Xcalibur v 2.2 SP 1.48 ʯʨʝʟ ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ, 

ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʪʝʨʤʠʥʠʨʘʥʦʩʪ R2=0.9996, ʥʘʢʣʦʥ ʥʘ 

ʢʨʠʚʘʪʘ (slope) = 0.0085 ʠ y-ʠʥʪʝʨʩʝʧʪ (y-intercept) = 0.02 (ʌʠʛʫʨʘ 8). 

 

ʌʠʛʫʨʘ 8. ʂʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ ʥʘ 8-isoPGF2-alpha 

ʀʟʧʦʣʟʚʘʥʘ ʝ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʘʨʘʣʝʣʠʟʤʘ ʤʝʞʜʫ ʢʘʣʠʙʨʘʮʠʦʥʥʠʪʝ 

ʢʨʠʚʠ ʠʟʨʘʙʦʪʝʥʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ ʩʲʩ ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ 

ʠ ʧʣʘʟʤʝʥ ʧʫʣ. ɸʥʘʣʦʛʠʯʥʦ, ʧʨʦʮʝʜʫʨʘʪʘ ʚʢʣʶʯʚʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ 

ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ ʯʨʝʟ ʜʦʙʘʚʷʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʥʘ 8-

isoPGF2-alpha ʢʲʤ ʧʣʘʟʤʝʥ ʧʫʣ, ʪʨʠʢʨʘʪʝʥ ʘʥʘʣʠʟ ʩ ʦʩʨʝʜʥʷʚʘʥʝ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʷʢʦ ʥʠʚʦ, ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʧʦʣʫʯʝʥʘʪʘ 

ʢʨʠʚʘ ʩ ʪʘʟʠ ʠʟʨʘʙʦʪʝʥ ʩʲʩ ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ. 
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ʌʠʛʫʨʘ 9. ʇʘʨʘʣʝʣʠʟʲʤ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʠʪʝ ʢʨʠʚʠ ʠʟʨʘʙʦʪʝʥʠ ʩ ʧʣʘʟʤʝʥ ʧʫʣ ʠ ʩʫʨʦʛʘʪʥʘ 

ʤʘʪʨʠʮʘ 

ɼʚʝʪʝ ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʢʨʠʚʠ ʠʤʘʪ ʝʜʥʘʢʲʚ ʥʘʢʣʦʥ, ʥʦ ʢʨʠʚʘʪʘ ʠʟʨʘʙʦʪʝʥʘ ʩ 

ʧʣʘʟʤʝʥ ʧʫʣ ʠʤʘ ʧʦ-ʛʦʣʷʤ y-intercept, ʢʦʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʝʥʜʦʛʝʥʥʠʷʪ ʘʥʘʣʠʪ ʚ ʧʨʦʙʠʪʝ (ʌʠʛʫʨʘ 9). 

ʊʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ  

ʆʪʜʝʣʥʦ ʩʘ ʧʨʠʛʦʪʚʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʢʦʥʪʨʦʣʥʠ ʤʘʪʝʨʠʘʣʠ ʩʦʙʩʪʚʝʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘ ʜʦʣʥʘ ʛʨʘʥʠʮʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ, ʥʠʩʢʦ, ʩʨʝʜʥʦ 

ʠ ʚʠʩʦʢʦ ʥʠʚʦ, ʢʦʠʪʦ ʧʦʢʨʠʚʘʪ ʩʣʝʜʥʠʪʝ ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʥʠʚʘ ï ʧʲʨʚʘ ʪʦʯʢʘ 

ʦʪ ʢʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ, ʜʦ 3 ʧʲʪʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʲʨʚʘʪʘ ʪʦʯʢʘ, ʥʘ 

ʥʠʚʦ 50% ʦʪ ʜʠʘʧʘʟʦʥʘ ʥʘ ʢʨʠʚʘʪʘ ʠ 75% ʦʪ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʢʨʠʚʘʪʘ. 

ɼʦʧʫʩʪʠʤʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʟʘ ʥʝʪʦʯʥʦʩʪʪʘ ʚ ʩʝʨʠʷ ʠ ʚʲʚ ʚʨʝʤʝ ʝ ʜʦ 15% ʦʪ 

ʥʦʤʠʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʚʪʦʨʦ, ʪʨʝʪʦ ʠ ʯʝʪʚʲʨʪʦ ʥʠʚʦ, ʠ ʜʦ 20% ʟʘ ʥʠʚʦ 1 

(ʊʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4. ʊʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ 

8-isoPGF2-

alpha 

ʊʦʯʥʦʩʪ (%)  ɺʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ 

(CV%)  

ʚ ʩʝʨʠʷ, n=5 ʚʲʚ ʚʨʝʤʝ, n=9 ʚ ʩʝʨʠʷ, 

n=5 

ʚʲʚ 

ʚʨʝʤʝ, 

n=9 min max min max 

5 ng/L 102.60% 108.50% 95.00% 109.10% 2.30% 4.70% 

15 ng/L 96.80% 108.70% 85.00% 108.70% 4.20% 4.90% 

250 ng/L 95.80% 100.30% 95.80% 105.10% 1.80% 3.10% 

400 ng/L 100.50% 105.90% 93.40% 105.90% 2.00% 4.40% 

y = 0.0085x + 0.0208

RĮ = 0.999

y = 0.0085x + 0.0551
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ɻʨʘʥʠʮʘ ʥʘ ʦʪʢʨʠʚʘʥʝ (LoD) 

ɿʘ ʛʨʘʥʠʮʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʝ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʘʥʘʣʠʪʘ ʧʨʠ ʢʦʷʪʦ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʩʠʛʥʘʣ/ʰʫʤ S/N ² 3. ɹʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʛʨʘʥʠʮʘ ʥʘ ʦʪʢʨʠʚʘʥʝ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʥʘʣʠʪʘ 2 ng/L. 

ɼʦʣʥʘ ʛʨʘʥʠʮʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ (LLoQ) 

ʅʘʡ-ʤʘʣʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʥʘʣʠʪʘ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʤʝʨʝʥʘ ʩ 

ʜʦʩʪʘʪʲʯʥʘ ʪʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ (ʜʦʧʫʩʪʠʤʘ ʛʨʘʥʠʮʘ ʟʘ 

ʥʝʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ ʚ ʩʝʨʠʷ ʠ ʚʲʚ ʚʨʝʤʝ ¢ 20%). ʇʨʠ ʪʘʟʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 

ʘʥʘʣʠʪʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʩʠʛʥʘʣ/ʰʫʤ ʝ ² 10. ɼʦʣʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʙʝʰʝ ʧʨʠʝʪʘ ʟʘ ʥʘʡ-ʥʠʩʢʘ ʪʦʯʢʘ ʦʪ 

ʢʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ (5 ng/L). 

ʆʪʢʨʠʚʘʝʤʦʩʪ 

ʀʟʩʣʝʜʚʘʥʘ ʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ, ʢʘʪʦ ʝ ʠʟʯʠʩʣʝʥʦ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʥʘʣʠʟʠʪʝ ʥʘ ʧʨʦʙʠ ʩ ʜʦʙʘʚʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 8-isoPGF2-alpha ʧʨʝʜʠ ʠ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʝʢʩʪʨʘʢʮʠʦʥʥʘʪʘ ʧʨʦʮʝʜʫʨʘ. ʇʨʠ ʥʠʩʢʦʪʦ ʥʠʚʦ (15 ng/L) ʝ 91.3 %, ʘ ʧʨʠ 

ʚʠʩʦʢʦʪʦ (400 ng/L) ï 96.0 %. 

ʉʝʣʝʢʪʠʚʥʦʩʪ 

ʀʟʩʣʝʜʚʘʥʘ ʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʜʝʚʝʪ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʦʙʠ, ʠ ʪʘʢʠʚʘ ʩ ʣʠʧʝʤʠʷ, 

ʭʝʤʦʣʠʟʘ ʠ ʭʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ, ʟʘ ʜʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ ʥʠʚʘ ï 250 pg/mL ʠ 4000 pg/mL. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʠʟʯʠʩʣʝʥʠ 

ʧʦ ʬʦʨʤʫʣʘʪʘ:          ʄɽ%=(SA/std)*100, 

ʢʲʜʝʪʦ ME% ʝ ʝʬʝʢʪʘ ʥʘ ʤʘʪʨʠʮʘʪʘ, SA ï ʠʟʤʝʨʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʧʨʦʙʘʪʘ, std ï ʜʦʙʘʚʝʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʨʦʙʘʪʘ. ɼʦʧʫʩʪʠʤʠʷʪ ʝʬʝʢʪ ʥʘ 

ʤʘʪʨʠʮʘʪʘ ʝ ʜʦ 15% (ʊʘʙʣʠʮʘ 5 ʠ 6 ). 

ʊʘʙʣʠʮʘ 5. ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ ʟʘ ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ 

ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ 

ʇʨʦʙʘ ʇʣʦʱ ʥʘ 

ʧʠʢʘ  

ʇʣʦʱ ʥʘ ʧʠʢʘ 

ʥʘ ʚʲʪʨʝʰʝʥ 

ʩʪʘʥʜʘʨʪ 

MF % MF IS 

% 

Normalized 

MF % 

STD 15 ng/L 1168 7969 

STD 400 ng/L 27362 7694 

SA 15 ng/L 1155 7963 98.90% 99.90% 99.00% 

SA 400 ng/L 25564 7232 93.40% 94.00% 99.40% 
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ʊʘʙʣʠʮʘ 6. ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ ʟʘ ʧʣʘʟʤʝʥ ʧʫʣ 

ʇʨʦʙʘ ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ 

8-isoPGF2-a 8-isoPGF2a-D4 ʅʦʨʤʘʣʠʟʠʨʘʥ ʝʬʝʢʪ  

VI_SA1 26.20% 30.40% 86.00% 

VI_SA2 51.70% 53.00% 97.50% 

VI_SA3 59.20% 62.90% 94.10% 

VI_SA4 62.90% 60.90% 103.20% 

VI_SA5 60.30% 57.80% 104.30% 

VI_SA6 59.10% 56.00% 105.50% 

VI_SA7 48.00% 53.00% 90.70% 

VI_SA8 45.00% 48.40% 93.10% 

VI_SA9 42.50% 42.40% 100.30% 

VI_SA10 38.70% 40.90% 94.70% 

VI_SA11 45.10% 45.90% 98.30% 

VI_SA12 43.60% 43.50% 100.20% 

  ʤʠʥ ʤʠʥ ʤʠʥ 

  26.20% 30.40% 86.00% 

  ʤʘʢʩ ʤʘʢʩ ʤʘʢʩ 

  62.90% 62.90% 105.50% 

VI_SAB1 60.30% 56.60% 106.50% 

VI_SAB2 44.30% 47.30% 93.70% 

VI_SAH1 82.70% 67.10% 123.10% 

VI_SAH2 47.60% 47.70% 99.80% 

VI_SAL1 57.60% 54.20% 106.20% 

VI_SAL2 51.10% 51.20% 99.80% 

 

ʉʪʘʙʠʣʥʦʩʪ 

ʉʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ 

ʧʨʠ ʪʨʠ ʮʠʢʲʣʘ ʥʘ ʟʘʤʨʘʟʷʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ, ʧʨʠ ʜʚʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ ʥʠʚʘ 

ï 15 ng/L ʠ 400 ng/L (ʊʘʙʣʠʮʘ 7).  

ʊʘʙʣʠʮʘ 7. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʧʨʦʙʠʪʝ ʧʨʠ ʟʘʤʨʘʟʷʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ 

ʉʪʘʙʠʣʥʦʩʪ ʧʨʠ ʟʘʤʨʘʟ̫ ʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ 

ʇʨʦʙʘ  ʇʣʦʱ 

ʥʘ 

ʧʠʢʘ 

ʇʣʦʱ 

ʥʘ ʧʠʢʘ 

ʥʘ 

ʚʲʪʨʝ-

ʰʝʥ 

ʩʪʘʥ-

ʜʘʨʪ 

ʆʪʥʦʰʝʥʠʝ  

ʥʘ ʧʣʦʱʠʪʝ 

ʂʦʥʮʝʥʪʨʘ

ʮʠʷ 

ʀʟʯʠʩʣʝ

ʥʘ 

ʢʦʥʮʝʥʪ

ʨʘʮʠʷ 

% 

15 ng/L 
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24h 1020 6813 0.15 15 14.8 -1.3% 

48h 957 6414 0.149 15 14.73 -1.8% 

72h 1071 6698 0.16 15 16 6.7% 

400 ng/L 

24h 24741 7942 3.115 400 363.82 -9.9% 

48h 24999 7873 3.175 400 370.91 -7.3% 

72h 24993 8029 3.113 400 363.53 -10.0% 

 

ʉʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ ʝ ʧʨʦʚʝʨʝʥʘ ʧʨʠ ʩʲʭʨʘʥʝʥʠʝ ʟʘ 72 

ʯʘʩʘ ʥʘ 8C̄ ʥʘ ʪʲʤʥʦ, ʧʨʠ 25̄C ʥʘ ʪʲʤʥʦ, ʠ ʧʨʠ 25C̄ ʥʘ ʩʚʝʪʣʦ (ʊʘʙʣʠʮʘ 8).  

ʊʘʙʣʠʮʘ 8. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʘʟʪʚʦʨʠ 

8-isoPGF2-alpha ʯʘʩ ʂʦʥʮʝʥʪʨʘʮʠʷ 

(ɛg/L) 

ʀʟʯʠʩʣʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 

(ɛg/L) 

% 

ʉʪʘʨʪʦʚʦ ʥʠʚʦ 0 0.500 0.472  0.0% 

8ÁC ʥʘ ʪʲʤʥʦ 72 0.500 0.462 -2.0% 

25ÁC ʥʘ ʪʲʤʥʦ 72 0.500 0.453 -3.9% 

25ÁC ʥʘ ʩʚʝʪʣʦ 72 0.500 0.439 -6.9% 

 

ʆʮʝʥʢʘ ʥʘ ʧʨʝʥʘʩʷʥʝ ʥʘ ʚʝʱʝʩʪʚʦ ʤʝʞʜʫ ʧʨʦʙʠʪʝ (Carry over) 

ɸʥʘʣʠʟʲʪ ʥʘ ʧʨʦʙʠ ʩ ʥʠʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (100 pg/mL) ʩʣʝʜ ʧʨʦʙʠ ʩ ʚʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʥʘʣʠʪʘ (4000 pg/mL), ʚ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ, ʧʦʢʘʟʘ 

ʣʠʧʩʘ ʥʘ ʝʬʝʢʪ ʥʘ ʧʨʝʥʘʩʷʥʝ ʤʝʞʜʫ ʧʨʦʙʠʪʝ. ʀʟʯʠʩʣʝʥʠʷʪʘ ʩʘ ʥʘʧʨʘʚʝʥʠ ʧʦ 

ʬʦʨʤʫʣʘʪʘ: 

Carry over (%) = Ȣρππ 

ʊʘʙʣʠʮʘ 9. ʆʮʝʥʢʘ ʥʘ ʧʨʝʥʘʩʷʥʝ ʥʘ ʚʝʱʝʩʪʚʦ ʤʝʞʜʫ ʧʨʦʙʠʪʝ 

Carryover %  

ʇʨʦʙʘ  ʇʣʦʱ ʥʘ 

ʧʠʢʘ 

ʇʣʦʱ ʥʘ 

ʧʠʢʘ ʥʘ 

ʚʲʪʨʝʰʝʥ 

ʩʪʘʥʜʘʨʪ 

ʆʪʥʦʰʝʥʠʝ 

ʥʘ ʧʣʦʱʠʪʝ 

ʀʟʯʠʩʣʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 

400 ng/L_1 25897 7501 3.453 403.5 

400 ng/L_2 24548 7481 3.281 383.4 

400 ng/L_3 18433 5514 3.343 390.6 

5 ng/L_1 384 5461 0.07 5.5 

5 ng/L_2 344 5350 0.064 4.7 

5 ng/L_3 361 5268 0.069 5.3 

Carryover %  0.04% 
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B. ʊʝʯʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʤʝʪʦʜ ʩ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ 

ʟʘ ʘʥʘʣʠʟ ʥʘ ʠʟʦʧʨʦʩʪʘʥ 8-isoPGF2-alpha ʚ ʩʣʶʥʢʘ 

ʉʣʶʥʢʘʪʘ ʩʝ ʩʝʢʨʝʪʠʨʘ ʦʪ ʛʦʣʷʤ ʥʘʙʦʨ ʤʘʣʢʠ ʞʣʝʟʠ (> 800), ʨʘʟʧʦʣʦʞʝʥʠ ʚ 

ʦʨʘʣʥʘʪʘ ʤʫʢʦʟʘ ʠ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ï ʦʢʦʣʦʫʰʥʠ, ʧʦʜʯʝʣʶʩʪʥʠ ʠ ʧʦʜʝʟʠʯʥʠ. 

ʆʩʚʝʥ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʪʝʟʠ ʞʣʝʟʠ, ʩʣʶʥʢʘʪʘ ʚʢʣʶʯʚʘ ʠ ʩʝʨʫʤʥʠ ʢʦʤʧʦʥʝʥʪʠ, 

ʝʧʠʪʝʣʥʠ ʢʣʝʪʢʠ, ʙʘʢʪʝʨʠʠ ʠ ʙʘʢʪʝʨʠʘʣʥʠ ʤʝʪʘʙʦʣʠʪʠ ʠ ʣʝʚʢʦʮʠʪʠ.  

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʘʥʘʣʠʪʠʯʝʥ ʤʝʪʦʜ ʚ ʨʘʟʜʝʣ ʄʘʪʝʨʠʘʣʠ ʠ ʤʝʪʦʜʠ ʝ ʩʦʙʩʪʚʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ, ʚʢʣʶʯʚʘʱʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʩ ʠʟʩʦʣʚʘʥʝ ʥʘ ʙʝʣʪʲʮʠʪʝ ʠ 

ʜʚʫʢʨʘʪʥʘ ʝʢʩʪʨʘʢʮʠʷ ʩ ʜʝʩʝʪʢʨʘʪʥʘ ʧʨʝʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʥʘʣʠʪʠʪʝ ʚ 

ʧʨʦʙʘʪʘ, ʭʨʦʤʘʪʦʛʨʘʬʩʢʦ ʨʘʟʜʝʣʷʥʝ ʩ core-shell (ʧʲʣʥʝʞ ʪʠʧ Ăʪʚʲʨʜʘ 

ʩʲʨʮʝʚʠʥʘñ) ʘʥʘʣʠʪʠʯʥʘ ʢʦʣʦʥʘ ʠ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʜʝʪʝʢʮʠʷ. 

1. ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʝʪʘʧʠʪʝ ʥʘ ʤʝʪʦʜʘ 

ʇʨʝʜʘʥʘʣʠʪʠʯʝʥ ʝʪʘʧ 

ɽʧʠʪʝʣʲʪ ʚ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ ʝ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʣʦʞʝʥ ʥʘ ʧʨʦʮʝʩʠ ʥʘ 

ʜʝʩʢʚʘʤʘʮʠʷ ʩ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʦʪʜʝʣʝʥʠʪʝ ʢʣʝʪʢʠ, ʧʨʠ ʢʦʝʪʦ ʚ ʩʨʝʜʘʪʘ ʩʝ 

ʧʦʣʫʯʘʚʘʪ ʤʥʦʞʝʩʪʚʦ ʩʚʦʙʦʜʥʠ ʤʝʤʙʨʘʥʥʠ ʩʪʨʫʢʪʫʨʠ, ʬʦʩʬʦʣʠʧʠʜʥʠʷʪ 

ʩʣʦʡ ʥʘ ʢʦʠʪʦ ʩʲʜʲʨʞʘ ʝʩʪʝʨʠʬʠʮʠʨʘʥʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ. ʅʝʝʥʟʠʤʥʘʪʘ 

ʧʝʨʦʢʩʠʜʘʮʠʷ ʥʘ ʘʨʘʭʠʜʦʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʩʚʲʨʟʘʥʘ ʚ ʤʝʤʙʨʘʥʥʠ ʩʪʨʫʢʪʫʨʠ, 

ʝ ʦʩʥʦʚʥʠʷʪ ʧʲʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠʪʝ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʤʝʤʙʨʘʥʥʠ 

ʩʪʨʫʢʪʫʨʠ ʠ ʦʪʧʘʜʥʘʣʠ ʝʧʠʪʝʣʥʠ ʢʣʝʪʢʠ ʧʨʝʜʧʦʣʘʛʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʬʘʣʰʠʚʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʟʦʧʨʦʩʪʘʥʠ ʚ ʧʨʦʙʘʪʘ. ɽʪʦ ʟʘʱʦ ʩʝ 

ʩʧʨʷʭʤʝ ʥʘ ʥʝʟʘʙʘʚʥʦ ʮʝʥʪʨʦʬʫʛʠʨʘʥʝ ʥʘ ʧʨʦʙʠʪʝ ʩʣʝʜ ʚʟʝʤʘʥʝ, ʦʪʜʝʣʷʥʝ ʠ 

ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʥʘʜʩʪʦʷʱʘʪʘ ʪʝʯʥʦʩʪ ʧʨʠ -70 ̄ʉ, ʢʲʜʝʪʦ ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘ ʜʦ 

ʘʥʘʣʠʟʘ.  

ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʦʙʠʪʝ 

ʉʣʶʥʢʘʪʘ ʝ ʦʩʦʙʝʥʦ ʩʣʦʞʥʘ ʙʠʦʣʦʛʠʯʥʘ ʤʘʪʨʠʮʘ, ʩʲʩʪʘʚʲʪ ʥʘ ʢʦʡʪʦ ʩʝ ʚʣʠʷʝ 

ʢʘʢʪʦ ʦʪ ʦʙʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤʘ, ʪʘʢʘ ʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʣʦʢʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʣʶʥʯʝʥʠʪʝ ʞʣʝʟʠ ʠ ʫʩʪʥʘʪʘ ʢʫʭʠʥʘ. 

ʀʟʙʦʨʲʪ ʥʘ ʪʝʯʥʦ-ʪʝʯʥʘ ʝʢʩʪʨʘʢʮʠʦʥʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘʣʘʛʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʨʘʟʣʠʯʥʠ ʧʦ ʧʦʣʷʨʥʦʩʪ ʝʢʩʪʨʘʛʝʥʪʠ, ʢʘʢʪʦ ʠ 

ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ ʪʷʭ, ʩ ʦʛʣʝʜ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʝʥ ʝʢʩʪʨʘʢʮʠʦʥʝʥ 

ʜʦʙʠʚ ʦʪ ʪʲʨʩʝʥʠʷ ʘʥʘʣʠʪ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʘʪʘ ʥʘ 

ʧʨʝʯʝʱʠ ʚʝʱʝʩʪʚʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʘʥʘʣʠʟ, ʦʪ ʜʨʫʛʘ. ʆʪʥʦʩʠʪʝʣʥʘʪʘ ʧʦʣʷʨʥʦʩʪ 

ʥʘ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʝʢʩʪʨʘʛʝʥʪʠ ʢʘʪʦ ʭʝʢʩʘʥ (0.009), ʤʝʪʠʣ ʪʝʨʪ ʙʫʪʠʣ 

ʝʪʝʨ (0.124), ʝʪʠʣʝʪʘʥʦʘʪ (0.228), ʭʣʦʨʦʬʦʨʤ (0.259), ʤʝʪʠʣʝʥ ʭʣʦʨʠʜ 
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(0.309), ʘʮʝʪʦʥ (0.355) ʜʠʤʝʪʠʣʩʫʣʬʦʢʩʠʜ (0.444), ʘʮʝʪʦʥʠʪʨʠʣ (0.46) ʝ ʜʦʩʪʘ 

ʧʦ-ʥʠʩʢʘ ʦʪ ʪʘʟʠ ʥʘ ʚʦʜʘʪʘ (1.0). 1-ʙʫʪʘʥʦʣʲʪ ʠʤʘ ʦʪʥʦʩʠʪʝʣʥʘ ʧʦʣʷʨʥʦʩʪ 

0.586, ʢʦʝʪʦ ʝ ʜʦʩʪʘ ʧʦʚʝʯʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʪʝ ʝʢʩʪʨʘʛʝʥʪʠ. ʆʪ ʜʨʫʛʘ 

ʩʪʨʘʥʘ ʪʦʡ ʥʝ ʩʝ ʩʤʝʩʚʘ ʩ ʚʦʜʘ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʪʝʯʥʦ-ʪʝʯʥʘʪʘ ʝʢʩʪʨʘʢʮʠʷ. ɺ ʧʨʦʮʝʩʘ ʥʘ ʨʘʙʦʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʝʢʩʪʨʘʛʝʥʪʠ ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʮʝʥʪʨʦʬʫʞʥʠ ʠ ʤʠʢʨʦʮʝʥʪʨʦʬʫʞʥʠ ʝʧʨʫʚʝʪʢʠ, ʢʘʢʪʦ ʠ ʜʨʫʛʠʪʝ ʣʘʙʦʨʘʪʦʨʥʠ 

ʩʲʜʦʚʝ ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ. ɼʘʥʥʠʪʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʘ ʤʠʢʨʦʮʝʥʪʨʦʬʫʞʥʠʪʝ ʝʧʨʫʚʝʪʢʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ 

ʧʨʦʮʝʜʫʨʠʪʝ, ʧʦʢʘʟʘʭʘ ʣʠʧʩʘ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ 

ʝʢʩʪʨʘʛʝʥʪʠ ʩ ʧʦʣʠʧʨʦʧʠʣʝʥʘ, ʦʪ ʢʦʡʪʦ ʩʘ ʥʘʧʨʘʚʝʥʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʘ 

ʩʨʘʚʥʝʥʠ ʜʚʘ ʝʢʩʪʨʘʛʝʥʪʘ ï 1-ʙʫʪʘʥʦʣ ʠ ʝʪʠʣʝʪʘʥʦʘʪ ʠ ʪʝʭʥʠʪʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʩ 3% ʭʝʢʩʘʥ. ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʥʘʡ-ʚʠʩʦʢ ʝʢʩʪʨʘʢʮʠʦʥʝʥ ʜʦʙʠʚ 

ʧʦʣʫʯʝʥ ʩ ʝʢʩʪʨʘʛʝʥʪʠ ʝʪʠʣʝʪʘʥʦʘʪ ʠ 3% ʭʝʢʩʘʥ ʚ ʝʪʠʣʝʪʘʥʦʘʪ (ʌʠʛʫʨʘ 10).

 

ʌʠʛʫʨʘ 10. ɽʢʩʪʨʘʢʮʠʦʥʝʥ ʜʦʙʠʚ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘ) 3% ʭʝʢʩʘʥ ʚ 1-ʙʫʪʘʥʦʣ, b) 1-

ʙʫʪʘʥʦʣ, c) 3% ʭʝʢʩʘʥ ʚ ʝʪʠʣʝʪʘʥʦʘʪ ʠ d) ʝʪʠʣʝʪʘʥʦʘʪ 

ʉ ʦʛʣʝʜ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘʪʘ ʩʝ 

ʩʨʘʚʥʠʭʘ 11 ʮʷʣʦʩʪʥʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʨʝʘʢʪʠʚʠ ʠ ʝʢʩʪʨʘʛʝʥʪʠ (ʊʘʙʣʠʮʘ 11).  

ʊʘʙʣʠʮʘ 10. ɽʪʘʧʠ ʚ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʮʝʜʫʨʘ 1 2  3  4 5  6  7  8  9  10  11  

ʝʪʘʧʠ 

ɼʦʙʘʚʷʥʝ ʥʘ 0.1 % ʤʨʘʚʯʝʥʘ ʢ-

ʥʘ 

+ + +       +         

ɼʦʙʘʚʷʥʝ ʥʘ ʜʝʡʦʥʠʟʠʨʘʥʘ ʚʦʜʘ        + + +           

ɼʦʙʘʚʷʥʝ ʥʘ 100% ʘʮʝʪʦʥʠʪʨʠʣ                +       

ɼʦʙʘʚʷʥʝ ʥʘ ʤʘʛʥʝʟʠʝʚ ʩʫʣʬʘʪ                  +     

ɼʦʙʘʚʷʥʝ ʥʘ ʮʠʥʢʦʚ ʩʫʣʬʘʪ                    +   
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ɼʦʙʘʚʷʥʝ ʥʘ ʥʘʪʨʠʝʚ ʭʣʦʨʠʜ                      + 

ʈʘʟʙʲʨʢʚʘʥʝ  + + + + + + + + + + + 

ʇʨʝ-ʝʢʩʪʨʘʢʮʠʷ ʩ 100% ʭʝʢʩʘʥ  + + +                 

ʈʘʟʙʲʨʢʚʘʥʝ   + + +                 

ʀʟʭʚʲʨʣʷʥʝ ʥʘ ʥʘʜʩʪʦʷʱʘʪʘ 

ʪʝʯʥʦʩʪ  

+ + +                 

ɽʢʩʪʨʘʢʮʠʷ ʩ ʨ-ʨ ʥʘ 3 % ʭʝʢʩʘʥ 

ʚ     1 ï ʙʫʪʘʥʦʣ   

+     +               

ɽʢʩʪʨʘʢʮʠʷ ʩ ʨ-ʨ ʥʘ 3 % ʭʝʢʩʘʥ 

ʚ ʝʪʠʣʝʪʘʥʦʘʪ  

  +                   

ɽʢʩʪʨʘʢʮʠʷ ʩ 100% ʝʪʠʣʝʪʘʥʦʘʪ      +         + + + + 

ɽʢʩʪʨʘʢʮʠʷ ʩ 100% 1-ʙʫʪʘʥʦʣ          +             

ɽʢʩʪʨʘʢʮʠʷ ʩ 10 % ʨʘʟʪʚʦʨ ʥʘ 

ʝʪʘʥʦʣ ʚ 1-ʙʫʪʘʥʦʣ  

          +           

ɽʢʩʪʨʘʢʮʠʷ ʩ 

ʭʣʦʨʦʬʦʨʤ/ʤʝʪʘʥʦʣ (2:1, v/v)  

            +         

 

ɼʘʥʥʠʪʝ ʧʦʢʘʟʘʭʘ ʥʘʡ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘ ˉ11. 

ɸʥʘʣʠʪʠʯʥʠʷʪ ʜʦʙʠʚ ʧʦʣʫʯʝʥ ʩ ʪʘʟʠ ʧʨʦʮʝʜʫʨʘ ʝ ʯʫʚʩʪʚʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʠʪʝ (ʌʠʛʫʨʘ 11). 

 

ʌʠʛʫʨʘ 11. ʉʨʘʚʥʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʝʢʩʪʨʘʢʮʠʦʥʝʥ ʜʦʙʠʚ ʟʘ 8-isoGF2-alpha ʚ 

ʩʣʶʥʢʘ 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʪʝ ʫʩʣʦʚʠʷ  

ʇʨʦʚʝʜʝʥʠʪʝ ʩʨʘʚʥʝʥʠʷ ʩ ʜʚʝ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʢʦʣʦʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʤʝʪʦʜʘ ʟʘ ʘʥʘʣʠʟ ʥʘ 8-isoPGF2-alpha ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ ʦʧʨʝʜʝʣʠ ʠʟʙʦʨʘ ʥʠ ʥʘ 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʢʦʣʦʥʘ ʩ ʧʲʣʥʝʞ ʪʠʧ ʪʚʲʨʜʘ ʩʲʨʮʝʚʠʥʘ ï Thermo Accucore 

RPMS ʩʲʩ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʜʲʣʞʠʥʘ 100 mm, ʚʲʪʨʝʰʝʥ ʜʠʘʤʝʪʲʨ 

0%

10%

20%

30%

40%

50%

60%

70%

80%

1 2 3 4 5 6 7 8 9 10 11

˩
͟
ͫ
ͭ
ͪ
͊
͟
ͼ
͙
ͦ
ͤ
͔
ͤ
 
͒
ͦ
͋
͙
͍
Σ
 
҈



26 

 

2.1 mm ʠ 2.6 ɛm ʛʦʣʝʤʠʥʘ ʥʘ ʯʘʩʪʠʮʠʪʝ. ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʧʦʜʚʠʞʥʘ ʬʘʟʘ 

ʟʘʧʦʯʥʘʭʤʝ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʠ ʩ ʤʝʪʘʥʦʣ/ʚʦʜʘ (65:35, v/v) ʩ ʤʦʜʠʬʠʢʘʪʦʨ 

0.1% ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ.  

ʆʧʪʠʤʠʟʘʮʠʷ ʥʘ ʤʘʩ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘʪʘ ʜʝʪʝʢʮʠʷ 

ʄʘʩ ʜʝʪʝʢʪʦʨʲʪ ʙʝʰʝ ʦʧʪʠʤʠʟʠʨʘʥ ʟʘ ʘʥʘʣʠʟ ʥʘ 8isoPGF2-alpha ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ. ʅʝ ʩʝ ʥʘʣʦʞʠ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʧʪʠʤʠʟʘʮʠʷ. 

 

2. ɺʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʪʦʜʘ 

ʂʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ 

ɿʘ ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 

ʤʝʞʜʫ ʩʠʛʥʘʣʘ ʥʘ ʘʥʘʣʠʪʘ ʠ ʩʠʛʥʘʣʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʩʪʘʥʜʘʨʪ. ʊʷ ʚʢʣʶʯʚʘ 

ʦʩʝʤ ʥʠʚʘ, ʢʘʪʦ ʚʩʷʢʦ ʥʠʚʦ ʝ ʘʥʘʣʠʟʠʨʘʥʦ ʪʨʠʢʨʘʪʥʦ ʠ ʝ ʠʟʯʠʩʣʝʥʘ ʩʨʝʜʥʘ 

ʘʨʠʪʤʝʪʠʯʥʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. ʂʘʣʠʙʨʘʮʠʦʥʥʘʪʘ ʢʨʠʚʘ ʝ ʧʦʩʪʨʦʝʥʘ 

ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʦʬʪʫʝʨʘ Thermo Xcalibur v 2.2 SP 1.48 ʯʨʝʟ ʣʠʥʝʡʥʘ ʨʝʛʨʝʩʠʷ, 

ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʜʝʪʝʨʤʠʥʠʨʘʥʦʩʪ R2=0.9982, ʥʘʢʣʦʥ ʥʘ 

ʢʨʠʚʘʪʘ (slope) = 0.023 ʠ y-ʠʥʪʝʨʩʝʧʪ (y-intercept) = 0.065 (ʌʠʛʫʨʘ 12). 

 

 

 

ʌʠʛʫʨʘ 12. ʂʘʣʠʙʨʘʮʠʦʥʥʘ ʢʨʠʚʘ ʥʘ 8-isoPGF2-alpha ʚ ʩʣʶʥʢʘ 
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ʀʟʧʦʣʟʚʘʥʘ ʝ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʧʘʨʘʣʝʣʠʟʤʘ ʤʝʞʜʫ 

ʢʘʣʠʙʨʘʮʠʦʥʥʠʪʝ ʢʨʠʚʠ ʠʟʨʘʙʦʪʝʥʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ ʩʲʩ 

ʩʫʨʦʛʘʪʥʘ ʤʘʪʨʠʮʘ ʠ ʧʫʣ ʩʣʶʥʢʘ.  

  

 

ʌʠʛʫʨʘ 13. ʉʨʘʚʥʝʥʠʝ ʥʘ ʧʘʨʘʣʝʣʠʟʲʤ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʠʪʝ ʢʨʠʚʠ ʚ ʩʣʶʥʢʘ ʠ ʩʫʨʦʛʘʪʥʘ 

ʤʘʪʨʠʮʘ 

ʇʨʦʮʝʜʫʨʘʪʘ ʚʢʣʶʯʚʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʘʣʠʙʨʘʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ ʯʨʝʟ 

ʜʦʙʘʚʷʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʨʘʟʪʚʦʨʠ ʥʘ 8-isoPGF2alpha ʢʲʤ ʧʫʣ ʩʣʶʥʢʘ, 

ʪʨʠʢʨʘʪʝʥ ʘʥʘʣʠʟ ʩ ʦʩʨʝʜʥʷʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʩʷʢʦ ʝʜʥʦ 

ʥʠʚʦ, ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʥʘʢʣʦʥʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʢʨʠʚʠ. (ʌʠʛʫʨʘ 13). 

ʊʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ  

ʇʨʠʛʦʪʚʝʥʠ ʩʘ ʩʦʙʩʪʚʝʥʠ ʢʦʥʪʨʦʣʥʠ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦ 

ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʥʘ ʪʝʟʠ ʟʘ ʤʝʪʦʜʘ ʚ ʢʨʲʚʥʘ ʧʣʘʟʤʘ (ʊʘʙʣʠʮʘ 11).  

ʊʘʙʣʠʮʘ 11. ʊʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ ʚ ʩʝʨʠʷ ʠ ʚʲʚ ʚʨʝʤʝ 

8-

isoPGF2-

alpha 

ng/L 

ʊʦʯʥʦʩʪ ɺʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ 

CV%  

ʚ ʩʝʨʠʷ, n=5 ʚʲʚ ʚʨʝʤʝ, n=11 ʚ ʩʝʨʠʷ, 

n=5 

ʚʲʚ ʚʨʝʤʝ, 

n=11 

min max min max 

25 97.3% 108.4% 97.3% 113.9% 4.4% 5.3% 

30 98.0% 106.6% 89.7% 109.3% 3.1% 5.4% 

55 94.7% 101.1% 94.7% 103.1% 2.7% 2.9% 

255 96.7% 102.0% 96.4% 103.1% 2.3% 2.4% 

 

˽ͯ͡ ͫ͡Όͤ͊͟
y = 0.0228x + 0.065
wч Ґ лΦффун
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ɻʨʘʥʠʮʘ ʥʘ ʦʪʢʨʠʚʘʥʝ (LoD) 

ʏʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʝʪʦʜʘ ʥʘ ʛʨʘʜʠʝʥʪʥʦ ʝʣʫʠʨʘʥʝ ʧʦʩʪʠʛʥʘʪʘʪʘ ʛʨʘʥʠʮʘ ʥʘ 

ʦʪʢʨʠʚʘʥʝ, ʧʨʠ ʢʦʷʪʦ S/N>3 ʝ 1ng/L. 

ɼʦʣʥʘ ʛʨʘʥʠʮʘ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ (LLoQ) 

ʅʘʡ-ʤʘʣʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʘʥʘʣʠʪʘ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʤʝʨʝʥʘ ʩ 

ʜʦʩʪʘʪʲʯʥʘ ʪʦʯʥʦʩʪ ʠ ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ (¢ 20%), ʧʨʠ ʢʦʷʪʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 

ʩʠʛʥʘʣ/ʰʫʤ ʝ ² 10 ʝ 5 ng/L. 

ʆʪʢʨʠʚʘʝʤʦʩʪ 

ʀʟʩʣʝʜʚʘʥʘ ʝ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ, ʢʘʪʦ ʝ ʠʟʯʠʩʣʝʥʦ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʥʘʣʠʟʠʪʝ ʥʘ ʧʨʦʙʠ ʩ ʜʦʙʘʚʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 8-isoPGF2-alpha ʧʨʝʜʠ ʠ ʩʣʝʜ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʝʢʩʪʨʘʢʮʠʦʥʥʘʪʘ ʧʨʦʮʝʜʫʨʘ. ʇʨʠ ʥʠʩʢʦʪʦ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦ ʥʠʚʦ (30 ng/L) ʝ 

92.8%, ʘ ʧʨʠ ʚʠʩʦʢʦʪʦ (255 ng/L) ï 88.8%. 

ʉʝʣʝʢʪʠʚʥʦʩʪ 

ʀʟʩʣʝʜʚʘʥʘ ʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʰʝʩʪ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʦʙʠ ʥʘ ʜʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ ʥʠʚʘ, ʢʘʪʦ ʜʦʧʫʩʪʠʤʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʝ ʜʦ 15% (ʊʘʙʣʠʮʘ 11). 

ʊʘʙʣʠʮʘ 12. ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ 

ʇʨʦʙʘ ɽʬʝʢʪ ʥʘ ʤʘʪʨʠʮʘʪʘ 

MF %  MF % ʅʦʨʤʘʣʠʟʠʨʘʥ ʝʬʝʢʪ 

% 8-isoPGF2-a 8-isoPGF2a-D4 

SpAf 1 88.1% 87.6% 100.6% 

SpAf 2 52.2% 49.1% 106.4% 

SpAf 3 92.6% 86.6% 106.9% 

SpAf 4 78.3% 80.5% 97.2% 

SpAf 5 102.7% 90.4% 113.5% 

SpAf 6 84.8% 77.0% 110.1% 

SpAf 7 95.1% 99.5% 95.5% 

SpAf 8 90.9% 89.4% 101.6% 

SpAf 9 97.8% 95.4% 102.5% 

SpAf 10 93.6% 97.1% 96.4% 

SpAf 11 85.5% 95.3% 89.7% 

SpAf 12 84.1% 83.6% 100.5% 

 

ʉʪʘʙʠʣʥʦʩʪ 
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ʉʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʧʨʦʙʠʪʝ ʝ ʧʨʦʚʝʨʝʥʘ ʧʦ ʤʝʪʦʜʘ ʥʘ ʩʪʘʥʜʘʨʪʥʘʪʘ ʜʦʙʘʚʢʘ 

ʧʨʠ ʪʨʠ ʮʠʢʲʣʘ ʥʘ ʟʘʤʨʘʟʷʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ, ʧʨʠ ʜʚʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʠ ʥʠʚʘ 

ï 30 ng/L ʠ 255 ng/L.  

ʊʘʙʣʠʮʘ 13. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʧʨʦʙʠʪʝ ʧʨʠ ʟʘʤʨʘʟʷʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ 

8-isoPGF2-

alpha  

ʉʪʘʙʠʣʥʦʩʪ ʧʨʠ ʟʘʤʨʘʟʷʚʘʥʝ/ʨʘʟʤʨʘʟʷʚʘʥʝ 

24 h 48 h 72 h 

30 ng/L 0.90% -3.60% 5.90% 

255 ng/L -0.20% -1.20% -1.10% 

 

C. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʟʘ ʘʥʘʣʠʟ ʥʘ 8-isoPGF2-alpha ʚ ʢʨʲʚʥʘ 

ʧʣʘʟʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ 95 ʧʘʮʠʝʥʪʘ ʩ ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ 

ʍʘʰʠʤʦʪʦ ʠ 21 ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʚ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ ʝ ʜʦʢʘʟʘʥʦ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʯʨʝʟ 

ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ. ɽʜʥʘ ʯʘʩʪ ʦʪ ʪʷʭ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʤʘʨʢʝʨ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ 

ʩʪʨʝʩ ʢʨʘʡʥʠʪʝ ʧʨʦʜʫʢʪʠ ʥʘ ʥʝʝʥʟʠʤʥʦ ʛʣʠʢʠʨʘʥʝ ʥʘ ʤʦʣʝʢʫʣʠʪʝ (AGEs), 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʦʠʪʦ ʩʘ ʧʦʚʠʰʝʥʠ ʧʨʠ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ. ɼʨʫʛʠ ʫʯʝʥʠ 

ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʥʠʚʘʪʘ ʥʘ ʨʝʜʫʮʠʨʘʥ ʛʣʫʪʘʪʠʦʥ (GSH), ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʧʲʨʚʘ ʟʘʱʠʪʥʘ ʣʠʥʠʷ ʩʨʝʱʫ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ, ʚ ʢʣʝʪʢʠʪʝ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʦ 

ʧʦ-ʥʠʩʢʠ. ʀʟʯʠʩʣʝʥʠʷʪ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʠʥʜʝʢʩ (OSI), ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʪʦʪʘʣʝʥ ʦʢʩʠʜʘʥʪʝʥ ʩʪʘʪʫʩ (TOS) ʠ ʪʦʪʘʣʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪʝʥ 

ʩʪʘʪʫʩ (TAS) ʧʦ ʬʦʨʤʫʣʘʪʘ OSI (AU) = TOS (ɛmol H2O2 equiv./L) / TAS (ɛmol 

Trolox equiv./L), ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ ʩʲʱʦ 

ʧʦʢʘʟʚʘ ʥʘʣʠʯʠʝ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ, ʢʦʡʪʦ ʩʝ ʟʘʜʲʣʙʦʯʘʚʘ ʩ ʧʨʦʛʨʝʩʠʷʪʘ 

ʢʲʤ ʭʠʧʦʪʠʨʝʦʠʜʥʦ ʩʲʩʪʦʷʥʠʝ. ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ 

8-isoPGF2-alpha ʚ ʛʨʫʧʘʪʘ ʩ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (8.8 ° 7.8 ʩʨʝʱʫ 5.86 ° 3.4, p=0.043), ʧʦʪʚʲʨʞʜʘʚʘʪ 

ʜʘʥʥʠʪʝ ʥʘ ʜʨʫʛʠʪʝ ʘʚʪʦʨʠ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ʧʨʠ ʪʦʚʘ 

ʟʘʙʦʣʷʚʘʥʝ (ʌʠʛʫʨʘ 14).  

ʅʘʨʫʰʝʥʠʷʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʠ ʪʷʭʥʦʪʦ 

ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ ʦʙʦʟʥʘʯʘʚʘʤʝ ʢʘʪʦ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ. ɸʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʪʝ ʝʥʟʠʤʠ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʪʦʚʘ ʫʨʘʚʥʝʥʠʝ. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʥʝ 

ʩʲʱʝʩʪʚʫʚʘ ʢʦʥʩʝʥʩʫʩ ʦʪʥʦʩʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʣʦʚʠ ʟʘʚʠʩʠʤʠ ʨʘʟʣʠʯʠʷ, ʥʦ 

ʥʷʢʦʠ ʘʚʪʦʨʠ ʧʦʩʦʯʚʘʪ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʫʧʝʨʦʢʩʠʜ ʜʠʩʤʫʪʘʟʘ (SOD) 

ʧʨʠ ʞʝʥʠ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʅɸɼʌ ï ʦʢʩʠʜʘʟʘ 

ʧʨʠ ʤʲʞʝ.   
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ʌʠʛʫʨʘ 14.ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ 8isoPGF2-alpha ʧʨʠ ʧʘʮʠʝʥʪʠ ʠ ʢʦʥʪʨʦʣʠ. 

ʊʦʚʘ ʤʦʞʝ ʜʘ ʝ ʧʨʠʯʠʥʘ ʟʘ ʨʘʟʣʠʢʠʪʝ ʚ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʧʨʠ ʜʚʘʪʘ ʧʦʣʘ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʧʦʨʝʜ ʧʦʣʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʧʦʢʘʟʘ ʧʦ-ʚʠʩʦʢʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʤʲʞʝ, ʢʘʢʪʦ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (7.5 ° 2.4 

ʩʨʝʱʫ 5.5 ° 3.5), ʪʘʢʘ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ (12.2 ° 14.1 ʩʨʝʱʫ 8.05 ° 5.5), ʥʦ 

ʨʘʟʣʠʢʠʪʝ ʥʝ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ (p=0.338 ʠ p=0.436) (ʌʠʛʫʨʘ 15). 

 

ʌʠʛʫʨʘ 15. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ 8isoPGF2-alpha ʧʨʠ ʧʘʮʠʝʥʪʠ ʠ ʢʦʥʪʨʦʣʠ 

ʛʨʫʧʠʨʘʥʠ ʩʧʦʨʝʜ ʧʦʣʘ. 






















