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To - 
Toxoplasma   

R- 

Rubella   

C- 
Cytomegalo  

virus   

H- 
Herpes 
simplex 

virus   

ToRCH-ʠʥʬʝʢʮʠʠ  

T ï Toxoplasma (ʪʦʢʩʦʧʣʘʟʤʦʟ) 

ʆ- ʨʘʩʰʠʬʨʦʚʢʘ çOè ʢʘʢ çothersè, ʪ.ʝ. çʜʨʫʛʠʝè ʠʥʬʝʢʮʠʠ.  

R ï Rubella (ʢʨʘʩʥʫʭʘ) 

C ï Cytomegalovirus (ʮʠʪʦʤʝʛʘʣʠʷ) 

H ï Herpes simplex virus (ʛʝʨʧʝʩ ʧʨʦʩʪʦʡ 1,2 ʪʠʧʦʚ)  

ʊʝʨʤʠʥ ʧʨʝʜʣʦʞʝʥ ʚ 1971 ʛ.  Andre J. Nahmias ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ɺʆɿ. 

ɺʩʝ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʪʝʨʤʠʥʦʤ 

çʚʥʫʪʨʠʫʪʨʦʙʥʳʝ ʠʥʬʝʢʮʠʠè.  



ʇʨʠʥʮʠʧʳ ʦʙʲʝʜʠʥʝʥʠʷ ToRCH-ʠʥʬʝʢʮʠʡ ʚ ʛʨʫʧʧʫ 

́ͪ͊ͤͫͨ͊͡ͼ͔͔ͤͭ͊ͪͤͦ 
͔͙͔͊ͪ͊͗ͤ͘ ͨͦ͒͊͡ ͙ͨͪ 
͔͍͙ͨͪ;͚ͤͦ ͙ͤͺ͔͟ͼ͙͙Σ 
͔͎͔͔ͭͪ͊ͭͦͤͤͦ ͒ ͔͚͍͙͔ͫͭ ͤ͊ 

ͨͦ͒͡ 

˿ͨͦͫͦ͋ͤͦͫͭΈ ͟ ͙͔͒ͭ͡͡Έ͚ͤͦ 
͔͙͔ͨͪͫͫͭͤͼ͙͙ ͍ ͎͙͔ͦͪ͊ͤͣ͘ 

͔͋͘ ͍·͔ͪ͊͗ͤͤ·ͻ 
͙͙ͤ͟͡;͔͙ͫ͟ͻ ͨͪͦΎ͍͔͙͚ͤ͡ 

˿ͻͦ͒ͤ·͔  ͙͙ͤ͟͡;͔͙͔ͫ͟  
ͨͪͦΎ͍͔͙ͤ͡Ύ  ˤ̂ 

˿ͻͦ͒ͤ·͔ ͙ͨͪͤͼ͙ͨ· 
͚͊͋ͦͪ͊ͭͦͪͤͦ͡ ͙͎͙͙͒͊ͤͦͫͭ͟ 



˨͙͔͙ͦͫͭ͗ͤΎ нлмрΥ ˾͔͎͙ͦͤ ˢ͔͙͙ͣͪ͟ ͫͭ͊͡ 
͔͍ͨͪ·ͣ ͔͎͙ͪͦͤͦͣΣ ͙͍͙͙͍͍͒ͪͦ͊͟͡΄͙ͣ 
ͪ͊ͫͤͯ͟ͻͯ 

˴ ͦͤ͟ͼͯ нлнл ͎Φ 
˭͍͔͊ͪ΄͙ͭΈ ͙͍͙͒͊͟͡ͼ͙Ό ͪ͊ͫͤͯ͟ͻ͙Σ ͨͦ 
͔ͣͤΈ΄͔͚ ͔͔ͣͪΣ ͍ р ͔͎͙ͪͦͤ͊ͻ ˤ˻˭Φ 

˥ͦ͋͊͡͡Έͤ͊Ύ ͔͔͎͗ͦ͒ͤ͊Ύ ͔͍͔͊͋ͦ͊ͣͦͫͭ͘͡Έ ͍͔ͪͦ͗͒ͤͤ·ͣ 
ͭͦͫͦͨ͊ͣͦͦͣ͘͘͟͡ ͦͼ͔͙͍͔ͤ͊ͭͫΎ ͤ͊ ͍͔ͯͪͦͤ мфл млл ͫͯ͡;͔͍͊Φ 
̏ͭͦ Ή͍͙͍͔͊ͤͭͤͦ͟͡ ͔͔͙͋ͪͣͤ мΣн ͣ ͤ͡Φ ͔ͨͦͭͪΎͤͤ·ͻ ͔ͭ͡ 
͙͙͗ͤ͘Σ ͔͙͍ͫͦͪͪͭͪͦ͊ͤͤ͟͟·ͻ ͤ͊ ͙͍͙ͤ͊͒ͤͦͫͭ͡Έ 

осл ͙͙͍ͣͦͤͦ͡͡ ;͔͍͔ͦ͟͡ ͍ ͙͔ͣͪ ͫͭͪ͊͒͊Όͭ ͦͭ 
͙͍͙͙͙ͤ͊͒ͪͯ͘͡Ό΅͔͚ ͨ ͔͙ͦͭͪ ͫͯ͡ͻ͊Σ ͙͘ ͙ͤͻ он ͙͙ͣͦͤ͊͡͡ ͔͔͚͒ͭΦ  
˽͙ͪ;͙ͤ͊ ͔͙ͨͦͭͪ ͫͯ͡ͻ͊-ˤ̂ˮ 
 ˽ͦ ͦͼ͔ͤ͊ͣ͟Σ ͍ͦ ͍͔ͫͣ ͙͔ͣͪ ͍͙ͪͯͫͦͣ ˤ˽˥-1 

͙ͤͺ͙ͼ͙͍ͪͦ͊ͤ· ͦͦͦ͟͡ оΣт ͙͙ͣ͊ͪ͒͊͡͡ 
;͔͍͔ͦ͟͡ όст҈ ͔͔͙ͤ͊ͫͤ͡ΎύΦ 

who.int ý 
˿ˢ˯́ ˤ˻˭ 

ɸʂʊʋɸʃʔʅʆʉʊʔ  ʀʅʌɽʂʎʀʆʅʅʆʁ ɼʀɸɻʅʆʉʊʀʂʀ ɺʆ ɺʉɽʄ ʄʀʈɽ ʆʏɽɺʀɼʅɸ: 

http://yandex.ru/clck/jsredir?bu=uniq1510125591713403926&from=yandex.ru;search/;web;;&text=&etext=1598.ndUIwCDnEU7Jtafei4A7mOOc5ryLTjK7B8ppqUYkOVo.6826205dacd3bb79348ec89c2725517430e31d31&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_PN27SaXvvNSrjOss3Xh6TRkVp9nw1WgJ&&cst=AiuY0DBWFJ5fN_r-AEszk3myj1LwIE3pSzRFO31PxPimoY-Ymrn-xOWEMOGnlnf4XbWhXS7qoRlraeivpMrAc853n9AuUHiVyGQbCPr8rL-qRxe8iEO8mAds8QxmW8dCBikHECiVoEjMQ6KZ8C6FEr2jdfUIf1y0vXgkcGmJHgW8y3fGzKEs6ABborH59olwW0ja07zJB6BW1tKDBinOQNxufZlomgYs&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaTNFQmtWUXZTMUZLWnFvWmhFYUhJVlJKVy1PMVRVekdKSG1sZ2U3blMwZnNtVnpxOUxRTTVTSV9mTVdJZEQwbFVsQkFnY2NISkdX&sign=b67c64fde181c5b94138d1b774857359&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kp_41hag-gnxEbCbuIkVV22KN4kbbrFsYeVPLsbTMgPLpn1A8YjPMqdA0E7r9jE2AsNlO-gWQ8Gtvi1SRghC221I5tOmQi4_PL&l10n=ru&cts=1510131895075&mc=6.193748884251146
http://www.who.int/ru/


Å˽ ͪΦ ˸˭ ˾̅ ͦͭ мнΦммΦнлмн Ѕ ртн  ͤζ˽ͦͪΎ͒ͦ͟ ͙ͦ͊͊ͤ͘͟Ύ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ 
ͨͦ ͨͪͦͺ͙͡Ό ζ͊ͯ͟΄͔͍ͪͫͭͦ ͙ ͎͙͔͎͙ͤͦͦ͟͡Ύ ό͊͘ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
͍͎͔ͫͨͦͣͦ͊ͭ͡Έͤ·ͻΣ ͔͙͍ͪͨͪͦ͒ͯͭͤ͟·ͻ ͔ͭͻ͎͙͚ͤͦͦ͡ύηΣ ˽͙ͪ͊͘͟ Ѕ улу ͔͔ͦͭͣͤͤΤ Ѕ рл 
͍ͦ΄͔͡ ͍ ͔͚͍͒ͫͭͯΌ΅͙͚ Ѕртн   

Å˽ ͪΦ ˸˭ ˾̅ ͦͭ олΦлуΦнлмн ЅмлтͤΣ ˾͊ͫͨͦͪΎ͔͙͔͗ͤ ˴͙͔ͦͣͭͭ͊ ͨͦ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΌ ͦͭ 
нсΦлмΦнлмр Ѕф-ͪ όͦ ͔͙͍ͪͨͪͦ͒ͯͭͤ͟·ͻ ͔ͭͻ͎͙ͤͦͦ͡ΎͻύΦ  

 

 

ʂʨʘʩʥʫʭʘ- 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  

ʚ ʈʌ 

2015-2016 (ʨʦʩʪ ʚ 2,2 ʨʘʟʘ)  

ɸʂʊʋɸʃʔʅʆʉʊʔ ɼʀɸɻʅʆʉʊʀʂʀ ToRCH ʚ ʈʌ 

ʜʝʡʩʪʚʠʪʝʣʴʥʘ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ:  
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˾ -̅ˤ͔͙͔ͫͭͯͨͤ͡ ͍ ͒ ͔͚͍͙͔ͫͭ 
˽͍͔͙ͦͫͭ͊ͤͦͤ͡Ύ Ѕ млн ό ͙ ͒ͪΦ 
͔͊ͦͤͦ͒͊ͭ͘͟͡Έͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͦ 
͔ͨͪͺ͔͔ͪͤͼ͙Ύͻ ύ 



˸˩́˻˨̍ ˨ˮˢ˥˹˻˿́ˮ˴ˮ ToRCH -͙ͤͺ͔͟ͼ͙͚Υ 

˽˾̒˸̍˩ ˸ˢ˾˴˩˾̍ ˹˩˽˾̒˸̍˩ ˸ˢ˾˴˩˾̍ 

˾ˮ̅Σ ˮ˥̇̆Σ ˽̇˾ ͙ ͒ͪΦ  
˻͔͔͔͙͔ͨͪ͒ͤ͡ ͔ͫͨͼ͙ͺ͙;͔͙ͫ͟ͻ ͙͔͊ͤͭͭ͡  

IgG ͙ IgM όͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͚Σ ͙͙͙͒ͤ͊ͣ͟ ͙͍ͭͭͪͦΣ 

͔͔͙ͫͭͨͤ ͔͍͙ͫͦͪ͊ͤ͘Ύύ ͟ ͙͎͔͊ͤͭͤ͊ͣ ˮ̅Σs ˮ̆˶ˢΣ 
ˮˣ ͙ ͒ͪΦ 

˿ͨͦͫͦ͋ 
͔͔͔͙ͦͨͪ͒ͤ͡Ύ 
͙ͤͺ͔͟ͼ͙͎ͦͤͤͦͦ 
͎͔͊ͤͭ͊ 

ˤˮ˨ ˮ˿˿˶˩˨˻ˤˢ˹ˮ̒ 

˿˴˾ˮ˹ˮ˹˥ 

ˮ̅Σs ˮ̆˶ˢΣ ͙ ͒ͪΦ 
˨˻˽˻˶˹ˮ́˩˶̎˹̍˩ 

ˮˣΣ ˽̇˾Σ ͔͔͔͙͔ͦͨͪ͒ͤ͡ ˮˢΣ  



 

ɹʣʘʛʦʜʘʨʶ ʟʘ ɺʘʰʝ ʚʥʠʤʘʥʠʝ ! 

ʂʨʳʣʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ  

çʀʥʬʝʢʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘè ʆʆʆ ɸʣʢʦʨ ɹʠʦ, 

ʃʍʌʀ, ʠʥʞʝʥʝʨ-ʪʝʭʥʦʣʦʛ 

. ɸʥʪʠʛʝʥ - ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ʚʠʨʫʩʥʦʡ 
(ʤʠʢʨʦʙʥʦʡ) ʯʘʩʪʠʮʳ.  

 

ɸʥʪʠʪʝʣʘ - ʵʪʦ ʙʝʣʢʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
(ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ï Ig  ) ʠ ʜʨʫʛʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ 

ʯʫʞʝʨʦʜʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

(ʘʥʪʠʛʝʥʦʚ). 

ʉʠʣʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʣʶʙʦʡ 

ʠʥʬʝʢʮʠʠ ʥʘʨʘʩʪʘʝʪ ʧʦʩʪʝʧʝʥʥʦ, 

ʧʦʵʪʘʧʥʦ ʚʦʚʣʝʢʘʷ ʢʘʞʜʳʡ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ.  
 

 

ɺʳʷʚʠʚ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʦʛʦ 

ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʤʦʞʥʦ ʩʫʜʠʪʴ 

ʦ ʜʘʚʥʦʩʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. 
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1 

 ɸʥʪʠʛʝʥ 

ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ 

         ɸʥʪʠʛʝʥ 

ɸʚʠʜʥʦʩʪʴ ï ʩʪʝʧʝʥʴ ʧʨʦʯʥʦʩʪʠ ʩʚʷʟʳʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ  

ʘʥʪʠʪʝʣ ʩ ʘʥʪʠʛʝʥʦʤ, ʧʨʦʪʠʚ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʳ  

ʵʪʠ ʘʥʪʠʪʝʣʘ, (ʩʠʣʘ ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ Av=Ɇ(af1 +af2+afné+)) 
 

 

 

         ɸʥʪʠʛʝʥ 

1 2

1 3 
1 

2 
3 

ɺʳʩʦʢʦʘʚʠʜʥʳʝ ʅʠʟʢʦʘʚʠʜʥʳʝ 

ʉʚʦʡʩʪʚʘ ʘʥʪʠʪʝʣ 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ-ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʪʠʪʝʣ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ 

ʵʧʠʪʦʧʦʚ ʤʦʣʝʢʫʣʳ ʘʥʪʠʛʝʥʘ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤ (ʢʣʶʯ-ʟʘʤʦʢ) 





ʉʦʛʣʘʩʥʦ  ʈɽʂʆʄɽʅɼɸʎʀʗʄ  ɸʩʩʦʮʠʘʮʠʠ ʚʨʘʯʝʡ ʉʐɸ (CDC)  

 

ʉʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʢʨʠʥʠʥʛʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ  

ToRCH-ʠʥʬʝʢʮʠʡ ʦʪʚʝʯʘʶʪ ʘʣʛʦʨʠʪʤʳ, ʚʢʣʶʯʘʶʱʠʝ:  

 
-ʆʜʥʦʚʨʝʤʝʥʥʦʝ  ʪʝʩʪʠʨʦʚʘʥʠʝ  ʩʳʚʦʨʦʪʢʠ  ʥʘ  ʚʝʩʴ  ʢʦʤʧʣʝʢʩ 

TʦRCH-ʠʥʬʝʢʮʠʡ (ʪʦʢʩʦʧʣʘʟʤʦʟ, ʢʨʘʩʥʫʭʘ, ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, 

ʛʝʨʧʝʩ ʠ ʜʨ.) 

 

-ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʩʳʚʦʨʦʪʢʝ IgG ʠ IgM-ʘʥʪʠʪʝʣ 

 

-ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ IgG- 

ʘʥʪʠʪʝʣ (ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʝʜʠʥʠʮʘʭ): 

 

-ʆʧʨʝʜʝʣʝʥʠʝ IgM ʘʥʪʠʪʝʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʪʝʭʥʦʣʦʛʠʠ çÕ-captureè (Õ-ʟʘʭʚʘʪʘ): 

 

-ʆʧʨʝʜʝʣʝʥʠʝ ʘʚʠʜʥʦʩʪʠ IgG ʘʥʪʠʪʝʣ 



ɸʃʂʆʈ ɹʀʆ ʇʈɽɼʉʊɸɺʃʗɽʊ  

ʅɸɹʆʈʓ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ 

ToRCH-ʠʥʬʝʢʮʠʡ ʤʝʪʦʜʦʤ ʀʌɸ ʧʦʜ ʤʘʨʢʦʡ Radim 

 

ʊʈɸʅʉʌɽʈ ʀʊɸʃʔʗʅʉʂʆʁ ʊɽʍʅʆʃʆɻʀʀ ʅɸ 

ʇʃʆʑɸɼʂɽ ɸʃʂʆʈ ɹʀʆ! 
 

 

ʀʊɸʃʔʗʅʉʂʆɽ ʂɸʏɽʉʊɺʆ ïʈʆʉʉʀʁʉʂʆɽ 

ʇʈʆʀɿɺʆɼʉʊɺʆ, ʈʋ ʈʌï 

ʜʦʩʪʦʡʥʦʝ ʝʚʨʦʧʝʡʩʢʦʝ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ! 

çɺ r ʤʦʞʝʪʝ ʙʳʪʴ ʨʦʩʩʠʡʩʢʦʡ 

ʢʦʤʧʘʥʠʝʡ, ʥʦ ʄʀʈʆɺʆɻʆ ʢʣʘʩʩʘ!è 

Philip Kotler 



ToRCH-Radim:  

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʪʨʝʤ ʩʭʦʜʥʳʤ ʩʭʝʤʘʤ ʧʦʩʪʘʥʦʚʢʠ 

 

ÅTo xoplasma ζ́ͦͫͦͨ͊ͣ͊͘͟͡ IgGη  

ÅRubella ζ˴ͪ͊ͫͤͯͻ͊ IgGη 

ÅCytomegalovirus ζ̇˸ˤ IgGη 

IgM-
ζcaptureη  

ÅTo xoplasma ζ́ͦͫͦͨ͊ͣ͊͘͟͡ Ig˸ η 

ÅRubella ζ˴ͪ͊ͫͤͯͻ͊ IgMη 

ÅCytomegalovirus ζ̇˸ˤ Igaη 

IgG 
͊͟;./͙ͦ͟͡; 

 

ÅTo xoplasma ζ́ͦͫͦͨ͊ͣ͊͘͟͡ IgG-
͍͙͊͒ͤͦͫͭΈη 

ÅRubella ζ˴ͪ͊ͫͤͯͻ͊ IgG-͍͙͊͒ͤͦͫͭΈη 

ÅCytomegalovirus ζ̇˸ˤ IgG-͍͙͊͒ͤͦͫͭΈη 

IgG 
͍͙͊͒ͤͦͫͭΈ  



ʂʘʯ./ʢʦʣʠʯ. IgG ñRadimò  

Toxoplasma çʊʦʢʩʦʧʣʘʟʤʘ IgGè  

Rubella çʂʨʘʩʥʫʭʘ IgGè 

Cytomegalovirus çʎʄɺ IgGè 
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˴͙͍͊͋ͪͦͦ͡;ͤ͊Ύ ͙͍ͪ͊͟Ύ 

ɼɺʋʍʉʊɸɼʀʁʅʓʁ çʉʕʅɼɺʀʏè 

ʆʙʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʭ ʠʥʢʫʙʘʮʠʡ 60+30 ʤʠʥ  
( ʧʣʘʥʰʝʪ ʟʘʢʣʝʝʥ ʧʣʝʥʢʦʡ) 

    ɻʦʪʦʚʳʡ Cut-Off ʠ CAL  

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ: Rubella 

ʆʇ neg        CAL    0 

ʆʇ Cut-Off   CAL   15  

 ɽʩʣʠ ʆʇ  < ʆʇ Cut-Off  ʥʝ ʨʝʘʢʪʠʚʥʳ 
 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

450 nm CAL ʘʪʪʝʩʪʦʚʘʥʳ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ  Rubella                
CAL    0 ˸ ˩κͣ͡       0.015 

CAL   15 ˸˩κͣ͡     0.309 

CAL   30 ˸˩κͣ͡      0.591 

CAL   60 ˸˩κͣ͡      1.280 

CAL  120 ˸˩κͣ͡     2.170 

CAL   240 ˸ ˩κͣ͡     2.898 


