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˴ͦͣͨΈΌ͔ͭͪͤ·͔ ͨͦ͒ͻͦ͒· 

͟ ͔ͪ ͙ͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΌ ͔͍͊ͪͫͭ͟͡

͍͔͔͙͔̂͒ͦͣͤ͡Φ˨͔ͦͯͣͤͭ͟ ͔͙ͫͦ͒ͪ͗ͭ ͔ͪ͊ͭͦ͟͟ ͙͔͙͔ͦ͗ͤ͘͡ ͔͔ͨͪͤͭ͊͘ͼ͙͙ ͙ Ύ͍͡Ύ͔ͭͫΎ ͔ͤͨͦͤ͡·ͣ ͔͋͘ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͙ͻ ͔͙͔͍ͦͣͣͤͭ͊ͪ͟ ͙ ͔͙ͦ͋ͫͯ͗͒ͤΎΦ

··± ˾͙͚͙͚ͦͫͫͫ͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·͚ ͎͔ͦͤͪͫͫ͟ ζ͔͍͔̉ͦ͟͡ ͙ ͔͍͊ͪͫͭͦ͟͡ηΣ ˸͍ͦͫ͊͟Σ ф ͔͊ͨͪ͡Ύ нлму ͎ͦ͒͊



˿͙͙ͣͨͦͯͣ͘· ζˣ͙͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟ 
͙ ͦͣͨ͟ΈΌ͔͔ͭͪͤͦ ͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ͟ ͔͍͊ͪͫͭ͟͡η 
͍ ͪ͊ͣ͊͟ͻ ˾͙͚͙ͦͫͫͫ͟ͻ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͎͔͍ͦͤͪͫͫͦ͟ 

ζ͔͍͔̉ͦ͟͡ ͙ ͔͍͊ͪͫͭͦ͟͡ηΥ

мффрΣ мффсΣ мффтΣ мффуΣ мфффΣ Χ Σ нлм7, 2018Σ Χ

˿͍͔͚ͭͦ͡ ͨ͊ͣΎ͙ͭ ͔͙͊͊͒ͣ͊͟͟ 
˹͙ͦ͊͟͡Ύ ˿͔ͪ͊ͺ͙͍͙ͣͦ;͊ ˭͔ͺ͙͍ͪͦ͊ ͍ͨͦͫΎ΅͔͊ͭͫΎΦ



ˤ мфуу ͎ͦ͒͊ ˨͔͚͗ͣͫͯ ͚̂͊ͭͯ ˣ͡Ήͯ͟

͍͔ͫͦͣͫͭͤͦ ͫ ˥͔͚ͪͭͪͯ͒ͦ ͚͙̏͊ͦͤ͡ 

˨͔͗ͦͪ͒͗ͣ ͙̆ͭ;͙͎͙͔ͤͫͦͣͨͪͫͯ͗͒ͤ͊ 

˹͔͔͍ͦ͋ͫ͊͟͡Ύ ͔͙ͨͪͣΎ ͨͦ ͺ͙͙͎͙͙ͦͦ͘͡ 

͙ ͔͙ͣ͒ͼ͙͔ͤ Ϧ͊͘ ͦͭͪ͟·͙͔ͭ ͍͊͗ͤ·ͻ 

͙ͨͪͤͼ͙͍ͨͦ ͔͍͔͚͊ͪͫͭͤͤͦ͟͡ ͔͙͙ͭͪ͊ͨ".

˨͔͚͗ͣͫ ͚̂͊ͭ ˣ͡Ή͟
(James Whyte Black)ζΧ͙͔͔͍͚͍͚ͤ͊͋ͦͨͦ͒ͦͭͦͪͤͦͦͫͤͦͦ͒͡͡͡Ύ

ͦͭͪ͟·͙ͭΎͤͦ ͍͎͔ͦͦ͡ ͍͔͎͊ͪͫͭͤͤͦͦ͟
͔ͨͪͨ͊ͪ͊ͭ͊Ύ͍͡Ύ͔ͭͫΎ͙ͯ͘;͔͙͔͍͚͍ͤͫͦͫͭ
͎͔͍͔͎͔ͫͭ͊ͪͦͦ͊ͪͫͭͤͤͦͦͨͪͨ͊ͪ͊ͭ͊͟͡η.

(άΧ ǘƘŜ Ƴƻǎǘ ŦǊǳƛǘŦǳƭ ōŀǎƛǎ ŦƻǊ ǘƘŜ ŘƛǎŎƻǾŜǊȅ 
ƻŦ ŀ ƴŜǿ ŘǊǳƎ ƛǎ ǘƻ ǎǘŀǊǘ ǿƛǘƘ ŀƴ ƻƭŘ ŘǊǳƎΦέ)



̉ͭͦ ͔ͭ͊ͦ͟ ζ͔͙ͪͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͔͍͊ͪͫͭ͟͡η?

˽ͪͦͼ͔͍͔͙ͫͫͯͫͭ͊ͤͦͤ͡Ύ͍ͤͦ·ͻ͍͙ ͍͒ͦ
͙͔͔͙ͨͪͣͤͤΎΣ͍·ͻͦ͒Ύ΅͙ͻ͙͊ͪ͊ͣ͘͟
͔͍ͨͪͦͤ͊;͊͡Έͤ·ͻ͔͙ͣ͒ͼ͙͙ͤͫ͟ͻ͙͚ͨͦ͊͊ͤ͘͟
͒͡Ύͫͯ ΅͔͍ͫͭͯΌ΅͙ͻ͔͍͊ͪͫͭ͟͡.

(ά¢ƘŜprocessof findingnewusesoutsidethe scopeof the
originalmedicalindicationfor existingdrugsisalsoknown
as redirecting, repurposing, repositioning and
reprofiling.έ)

Ashburn, T.T. and Thor, K.B. Drug repositioning: identifying and developing 
new uses for existing drugs. Nat. Rev. Drug Discov. 2004, 3, 673ς683. 



˽͙͔͔͙͔ͪͣͤͤ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͍͔ͤ ͙ͤͫͭͪͯ͟ͼ͙͙ 
(off-label)

ζΧͤ ͊ͤ͊͘;͔͙͔͙ͤ ͍·͙ͨͫ·͍͙͔͔͍͔͎͔͊ͤ͊ͪͫͭͤͤͦͦͨͪͨ͊ͪ͊ͭ͊͟͡
͔ͦͤͪͭͤͦͣͯͨ͊͟͟ͼ͙͔ͤͭͯͨͦ͗ ͙͔ͤͤͤ͘·͙ͣͨͦ͊͊ͤ͘͟ΎͣΣ͙ͦͭ͡;ͤ·ͣ
͙͚ͦͭͨͦ͊͊ͤ͒͘͟͡Ύͨͪ ͙͔͔͙ͣͤͤΎΣ͔ͫͦ͒ͪ͗͊΅͙ͻͫΎ͍͙ ͤͫͭͪͯ͟ͼ͙͙ͨͦ
͔͙ͣ͒ͼ͙͙͔͔͙ͤͫͦͣͯͨͪͣͤͤ͟Ό͔͍͔͎͔͊ͪͫͭͤͤͦͦͨͪͨ͊ͪ͊ͭ͊͟͡η.

˽͔ͪͦͭ͟ ͙ͨͪ͊͊͘͟ ˸˭ ˾̅ ζ˻ ͍͔͔͙͙ͤͫͤ ͙͔͔͙͚ͣͤͤ͘ ͍ ͨͦͪΎ͒ͦ͟ 
ͤ͊ͤ͊͘;͔͙ͤΎ ͙ ͍·͙ͨͫ·͍͙͊ͤΎ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦΣ 
͍͔͔ͯͭͪ͗͒ͤͤ·͚ ͙ͨͪ͊ͦͣ͘͟ ˸͙͙͔͍ͤͫͭͪͫͭ͊ ͍͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ 
˾̅ ͦͭ нл ͔͒͊͋ͪ͟Ύ нлмн ͎Φ Ѕ нрпͤη(ͦ 6ͭ ͙ Ό͡Ύ нлмт ͎Φ).

ζΧoff-label use - Ήͭͦͨͪ ͙͔͔͙͔ͣͤͤͨͦͨ ͙ͦ͊͊ͤ͘͟ΌΣ͍
͔͍͔͚͊ͪͫͭͤͤͦ͟͡ͺ͔ͦͪͣΣ͔͙͔͙͍͙ͪ͗ͣ͒ͦͪͦ͊ͤ͘Ύ, ͒͡Ύ
ͨͦͨͯ͡Ύͼ͙͙͙͙͙ͨͦ͡ ͤ·ͣͨ͊ ͔͙͔͔͙ͪ͊ͣͭͪ͊ͣͨͪͣͤͤΎΣ
͔ͤͯͨͦͣΎͤͯͭ·͍ͣͯ ͍͔͔͚͙ͭͪ͗͒ͤͤͦͤͫͭͪͯ͟ͼ͙͙.η

U.S. Food and Drug Administration.



˽ͦͨͯ͡ΎͪͤͦͫͭΈͭ ͔͙͙ͣ͊ͭ͟Υ ͔͙͙ͦͣͣͤͭ͊ͪ͟ ͍ Nature



˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͦͤ͟ͺ͔͔ͪͤͼ͙͚

https://www.drugrepositioningconference.com/index/



ˤ͙͍͔͙͔ͦͤͤͦͤ͘͟ ͯͦͨͪͦ͘͟ͺ͙͡Έͤ·ͻ ͍͗ͯͪͤ͊ͦ͡

https://www.liebertpub.com/loi/DRRR



˾͊ͪ͊͋ͦͭ͊͘͟ ͔ͫͨͼ͙͙͙͍͊ͪͦ͊ͤͤ͘͡·ͻ ͍ͨͦͪͭ͊ͦ͡

http:// drugrepurposingportal.com/drug-repurposing-news.php



͔̏ͫͨͦͤͤ͟ͼ͙͊͡Έͤ·͚ ͪͦͫͭ ;͙ͫ͊͡ ͙ͨͯ͋͊͟͡ͼ͙͚ όWeb of Science)

˭ˢ˽˾˻˿Υ

drug repurposing 

OR 

drug repositioning 

OR 

drug reprofiling 

OR 

drug reformulating 

OR 

drug redirecting



˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͊ͪͫͭ͟͡ ͒͡Ύ ͦ͋΅͔͍ͫͭ͊

ü˻ͭͪ͟·͙͔ͭ ͍ͤͦ·ͻ ͍͔͚ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͙͙ͭͪ͊ͨ ͔͔ͪ͊ͤ 
͔͙͔ͤ͘͡;͙ͣ·ͻ ͔͍͙͚͊͋ͦ͊ͤ͘͡Φ

üˤ·Ύ͍͔͙͔ͤ͡ ͔͔͋ͦ͡ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔͔͍͙ͭͪ͊ͨͭ;͔͙ͫ͟ͻ 
͔͍ͫͪ͒ͫͭΦ

ü˭͔͊ͣ΅͔͙͔ͤ ͎͒ͦͪͦͦͫͭͦΎ΅͙ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ͔͔͋ͦ͡ 
͔͒΄͔͍·͙ͣΣ ͤͦ ͔ͤ ͔͔͔ͣͤ Ήͺͺ͔͙͍ͭͤ͟·͙ͣΦ

ü˭͔͊ͣ΅͔͙͔ͤ ͔͍͊ͪͫͭ͟͡Σ ͦ͋͊͒͊͡Ό΅͙ͻ ͨͦ͋ͦ;ͤ·͙ͣ 
Ήͺͺ͔͙ͭ͊ͣ͟Σ ͔͔͋ͦ͡ ͔͋ͦͨ͊ͫͤ͘·͙ͣ ͔͙ͨͪͨ͊ͪ͊ͭ͊ͣ. 



˾͔͙ͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͔͍͊ͪͫͭ͟͡: 
ͦͼ͔͙ͤ͟ ͍͔͔͙ͪͣͤΣ ͙͙ͫͭͦͣͦͫͭΣ ͙͍ͪͫͦ͟

Ashburn T.T. and Thor K.B., 2004; Cavalla D., 2009. 
Flower D.R., 2013; Naylor S. and Schonfeld J.M., 2014. 

˾͔͙ͨͦ͘ͼ͙͙͍ͦͤͪͦ͊ͤͤ·͚ 
͔ͨͪͨ͊ͪ͊ͭ

˿͙ͭͦͣͦͫͭΈ$ 250ͭ·ͫΦ

3 ͎ ͦ͒͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟

3 ͙ 1͘0͔ͯͫͨ΄͔ͤ

˹͍ͦ·͚ 
͔ͨͪͨ͊ͪ͊ͭ

˿͙ͭͦͣͦͫͭΈ>$ 1 ͣ ͪ͒͡

12-15͔ͭ͡ ͙ͪ͊ͪ͊͋ͦͭ͘͟

1 ͙ 1͘0,000͔ͯͫͨ΄͔ͤ



˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͒͡Ύ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͚ͫͦ͟ ͨͪͦͣ·΄͔͙ͤͤͦͫͭ͡

ü ˾͔͙ͨͦ͘ͼ͙͙͍ͦͤͪͦ͊ͤͤ·͔ ͔ͨͪͨ͊ͪ͊ͭ· ͍·ͻͦ͒Ύͭ ͤ͊ ͪ·ͤͦ͟ ͤ͊ 3-5͔ͭ͡ ͔͔ͫͦͪ͟ ͙Σ 
͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΣ ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔ͫ͊͟Ύ ͙ͦͣͨ͊ͤ͟Ύ ͪ͊ͤΈ΄͔ ͔͙͔ͦͣͨͤͫͪͯͭ͟ 
͊ͭͪ͊ͭ͘· ͤ͊ ͪ͊ͪ͊͋ͦͭͯ͘͟.

ü ̊͊ͤͫ· ͤ͊ ͔ͯͫͨͻ ͔͙ͪͨͦ͘ͼ͙͙͍ͦͤͪͦ͊ͤͤ·ͻ ͔͍͊ͪͫͭ͟͡ ͍·΄͔Σ ͊ ͙ͫͭͦͣͦͫͭΈ 
͙͔ͤ͗Σ ;͔ͣ ͙ͨͪ ͙ͭͪ͊͒ͼ͙͚ͦͤͤͦ ͔ͪ͊ͪ͊͋ͦͭ͘͟ ͍͎ͤͦͦͦ ͔ͨͪͨ͊ͪ͊ͭ͊.

ü ˣ͔͔ͦ͡ 2,000 ͨ ͔͍ͪͨ͊ͪ͊ͭͦΣ ͔ͤ ͍ͦ΄͔͒΄͙ͣ ͍ ͔͙ͣ͒ͼ͙ͤͫͯ͟Ό ͙ͨͪ͊ͭͯ͟͟Σ 
ζͨ·͡ΎͭͫΎ ͤ͊ ͨͦ͊͟͡ͻη ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͙ͫ͟ͻ ͙͚ͦͣͨ͊ͤ͟Σ ͙ Ήͭͦ ;͙ͫͦ͡ ͔͔͎͗ͦ͒ͤͦ 
͍͔͙ͯ͡;͙͍͔͊ͭͫΎ ͤ͊ мрл-нлл ͔͍ͨͪͨ͊ͪ͊ͭͦ.

ü ˢ͙ͤ͊͘͡ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ ͔ͣͻ͙͍͊ͤͣͦ͘ ͍͙͍͔͙ͦͤͤͦͤ͘͟Ύ 
͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙͍͙ͨͪͦ͒ͭ ͟ ͊͘͟͡Ό;͔͙ͤΌ ͦ ͙͔͙͗ͤͫͨͦͫͦ͋ͤͦͫͭ͘ ͙͔͋ͤͫ͘-
͔͙ͣͦ͒͡ ͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͊ͪͫͭ͟͡Φ 

ü ˻͋Ά͔ͣ ͪ·ͤ͊͟ ͔͙ͪͨͦ͘ͼ͙͙͍ͦͤͪͦ͊ͤͤ·ͻ ͔͍͊ͪͫͭ͟͡ ͍͙ͫͦͫͭ͊ͭ $ нл ͣͪ͒͡ ͍ 2020 
͎ͦ͒ͯ. Thomson Reuters



˹͔ͦͭͦͪ͟·͔ ͒͊ͤͤ·͔ ͙ ͍ͤͦ·͔ ͙͙ͤͼ͙͙͍͊ͭ·

ü˿͎ͦ͊ͫͤͦͦ͡ͼ͔ͤ͊ͣ͟˹͊ͼ͙ͦͤ͊͡Έ͚͎ͤͦͦ͋͊͡͡Έ͚͔͙ͤͦͫͭ
͙͔͍͙͚ͫͫ͒ͦ͊ͤͪ͊͟͡(͊NCCN), 50-75% ͔͍͍͊ͪͫͭ͟͡ ˿̊ˢ
͙͔ͨͪͣͤΎΌͭͫΎ͍͔͙ͤͤ ͫͭͪͯ͟ͼ͙͙- off-label prescription (Drug
DiscoveryToday, 2014, 19: 637-644).

ü˹͊ͼ͙ͦͤ͊͡Έͤ·͚ͼ͔ͤͭͪͪ͊ ͍͙͙ͭ͘Ύͭͪ͊ͤͫ͡Ύͼ͙ͦͤͤ·ͻͤ͊ͯ͟
(NCATS,NIH) ͙͍͔͙͍ͤͫͭͪͦ͊͡$ 575 ͍ͣͤ͡ ͔ͨͪͦͭ͟·ͨͦ
͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΌ͔͍͊ͪͫͭ͟͡.

üˤ͔͙ͫͣͪͤ·͚ͼ͔͍ͤͭͪ͒ͪ͊ͦͦ͘ͻ͔͙ͪ͊ͤͤΎ͙͔͙ͣ͒ͼ͙ͤ·(CWHM,
NIH) ͙͙ͤͼ͙͙͍͙͔͙͙͎͍͚ͪͦ͊ͫͦ͒͊ͤͫͪͤͤͦͦͨ͊ͭ͘͟͡͡ͺͦͪͣ·͒͡Ύ
͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ͍͔͚͙͔͔͙ͦͣͦ͗ͤͦͫͭͨͪͣͤͤ͘Ύ͙͍͔ͫͭͤ͘·ͻ
͔͍͊ͪͫͭ͒͟͡͡Ύ͔͙͙͔͙ͭͪ͊ͨͪ͒͟ͻ/ͦͪͺ͊ͤͤ·ͻ͔͍͙͚͊͋ͦ͊ͤ͘͡(Sci.
Translat. Med., 2011, 3: 80ps16).



˽͙͔ͪͣͪ· ͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͊ͪͫͭ͟͡
˽͔ͪͨ͊ͪ͊ͭ   ˽͔͍ͪͦͤ͊;͊͡Έ͔ͤͦ ͙͔ͨͦ͊͊ͤ͘͟(͎ͦ͒ύ    ˾͔͙ͨͦ͘ͼ͙͙͍͔ͦͤͪͦ͊ͤͤͦ ͙͔ͨͦ͊͊ͤ͘͟(͎ͦ͒)

˹˽ˤ˿(1897) ˢ͙͎͔͎ͤͭ͊ͪ͊ͤͭ(1956)ˢ͙͙ͫͨͪͤ
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O

O

N

O

O

͙͙́͊͒ͦͣ͒͡˿͔͙͍͔͒͊ͭͤͦ(1957) ˢ͙͔͔ͤͭͨͪͦͤͦ͘͡(1998) ˽͙͍ͪͦͭͦͦͨͯͻ͔͍͔ͦͦ͡(2006) 

˭͙͍͙͒ͦͯ͒ͤ˽͙͍ͪͦͭͦͦͨͯͻ͔͍͔ͦͦ͡(1964) ˤˮ/̉˿˽ˮ˨(1987)
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ˮ͔͔͙͔ͣͤͤ͘ ͙͎ͨ͊ͪ͊͒ͣ·Υ ͦͭ ζ͙ͣ΄͔ͤΈ-ͼ͔͙ͤͭͪ;͔͎ͫͦͦ͟η ͨͦ͒ͻͦ͒͊ 
͟ ͊ͤ ͙͊ͯ͘͡ ͔͎ͪͯ͡Ύͭͦͪͤ·ͻ ͙͎ͫͤ͊͡Έͤ·ͻ ͔͔͚ͫͭ

Nature, 2009, 462: 175-181.

XX ʚʝʢ

ɹʦʣʝʟʥʴ Ÿ ʄʠʰʝʥʴ Ÿ ʃʝʢʘʨʩʪʚʦ
XXI ʚʝʢ

ʄʫʣʴʪʠʪʘʨʛʝʪʥʳʝ ʣʝʢʘʨʩʪʚʘ



ˮ͍͔ͫͭͤ͘·͚ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙͚ͫ͟ ͨͪͦͺ͙͡Έ ͊ͼ͔͙ͭ͊ͣͤͦͺ͔ͤ͊ 

OHN

CH
3

O

https://integrity.thomson-pharma.com/



́ͪͯ͒ͤ·͚ ͨͯͭΈ ͦͭ ͙͔͙͒ ͒ͦ ͔͍͊ͪͫͭ͊͟͡

˿͙ͭͦͣͦͫͭΈ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͍·͍͔͔͙͒ͤΎ ͔ͨͪͨ͊ͪ͊ͭ͊ ͤ͊ ͪ·ͤͦ͟: $ 1,0 - 3,5 ͣ ͪ͒͡.



ˮ͙ͫͭͦͪΎ ͦͭͪ͟·͙ͭΎ ˽͍͙ͪ͊͊ͫͭ͊ͭͤ͊(Sankyo, Japan)

ˮ͎͙͙ͤ͋ͭͦͪ HMG-
CoA ͪ ͔͒ͯͭ͊͘͟·

CS-514, Pravastatin- ͙͍͔ͨͪͦͦ͒ͤͦ͘ML236B (compactin), ͔ͦͭͦͪͦ͋͟·ͦ͡
Ή͎͙͍͙ͫͭͪ͊ͪͦ͊ͤͦ͟ P͘enicilliumcitrinum 1͍970ͺ͙͚ͪͣͦSankyoPharma
Inc. ˤ 1989 Pravastatin sodium ͔͎͙͙͍͍͊ͪͫͭͪͪͦ͊ͤ͘ ͊͟;͔͍͔ͫͭ
͙͎͙͙͎͙͙͔͙͎͙ͤ͋ͭͦͪ͊͒ͪͦͫͣͭͯͭ͊ͪ͟͡͡͡-CoA-͔ͪ͒ͯͭ͊͘͟·͒͡Ύ͡ ͔;͔͙ͤΎ
͔͔͚͚͎͙͔ͫͣͤͦͨͪͻ͔͔͙͔͙͙͙ͦͫͭͪͤͣ͡ ͎͙͔͙͙͔͙͙ͨͪͨ͒ͣ͡. ˤ 2005
Pravachol (Pravastatinsodium) ͔͍ͫͭ͊͋ͦ͋͊ͫͭͪͦͣ͟͡͡˿ ̊ˢΣ͒ͦ ͙͎͍ͫͭͤͯ
͍ͯͪͦͤΎ͔͔͎͗ͦ͒ͤ·ͻͨͪͦ͒͊͗~$1,3ͣͪ͒͡.

+ -

-

+

+

+

+



˴͊͟ ͙ͨͪͦͫͻ͙ͦ͒ͭ ͔͙ͪͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͔͍͊ͪͫͭ͟͡?

˹͊͋͡Ό͔͙͒ͤΎ ͔͙ͤͦ͗͒͊ͤͤ·ͻ ͨͦ͋ͦ;ͤ·ͻ 
Ήͺͺ͔͍ͭͦ͟, ͤ ͊ͨͪΦ: ˿ ͙͔͒ͤ͊͡ͺ͙͡

͍͔͙͔̂ͫͭ͊ͤͦͤ͡ ͍ͤͦ·ͻ 
͙ͣ΄͔͔͚ͤ,ͤ͊ͨͪΦ: ˸ ͔͔ͭͦͭͪͫ͊ͭ͟

Drug DB

˿ͯ͡;͚͊ͤ·͔ ͤ͊ͻ͙ͦ͒͟, ͊ ͙ͤ͊͘͡ 
͔͍ͭͫͭͦ͟Σ ͤ͊ͨͪΦ:  Thalidomide

͍͔͙͔̂ͫͭ͊ͤͦͤ͡ ͍͚ͤͦͦ ͙ͪͦ͡ 
͙͍͔͚ͫͭͤͦ͘ ͙ͣ΄͔͙ͤ, ͤ ͊ͨͪΦ: 

͙͔͙̅ͤ͊ͫͭͪ͒

͍͔͙͔̂ͫͭ͊ͤͦͤ͡ ͍ͤͦ·ͻ ͔ͣͻ͙͍͊ͤͣͦ͘ 
͎͙ͨ͊ͭͦͦ͡;͔͎ͫͦͦ͟ ͨͪͦͼ͔ͫͫ͊  

ˮ͔͙͒ͤͭͺ͙͊͟ͼ͙Ύ ͔͙͔͙͚ͫͦ͒ͤͤΣ 
͙ͣͦ͒ͯͪͯ͡Ό΅͙ͻ ͦͫͦ͋·͚ 
ͺ͔͙ͤͦͭͨ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ



͙͙́͊͒ͦͣ͒͡:ͫͯ͡;͚͊ͤ·͔ͤ͊ͻ͙ͦ͒͟(by serendipity)

O

NO

N

OO

˿͔͙͍͔͒͊ͭͤͦ, ͭ ͔͙ͪ͊ͨΎ ͙ͪ͊ͤͤͻ 
͙͍ͭͦͫͦͦ͘͟͟ ͙ͨͪ ͔͔͔͙͋ͪͣͤͤͦͫͭ - 1957

͔͎͔́ͪ͊ͭͦͤ, ͒ ͔ͺ͔ͭ͟· ͔͔ͫͭ͊͟͡ ͯ 
͍͔ͤͦͦͪͦ͗͒ͤͤ·ͻ ς(͍·͍͔͔͒ͤ ͙͘ 

͔͔͙ͯͨͦͭͪ͋ͤ͡Ύ)

BaekM.-C. et al. Pharmacol. Res., 2015, 99: 185ς193.
Ashburn T.T., Thor K.B. Nat. Rev. Drug. Discov., 2004, 3: 673-683.

ˢ͙͔͔ͤͭͨͪͦͤͦ͘͡(Erythema nodosum
laprosumtreatmentς1998 (1964)

ˢ͙͎͙͎͔͔ͤͭ͊ͤͦͤͤͦς1994; 
˶͔;͔͙͔ͤ ͔͍͔͚ͣͤͦ͗ͫͭͤͤͦ 

͙͔ͣͦͣ͡· όoff-the-label) - 1998 



ˤ·Ύ͍͔͙͔ͤ͡ ͍͚ͤͦͦ ͙ͪͦ͡ ͙͍͔ͫͭͤ͘·ͻ ͙ͣ΄͔͔͚ͤ: ̅ ͙͔͙ͤ͊ͫͭͪ͒

ˮ͎͙͙ͤ͋ͭͦͪ 5-͊͡Έͺ͊ ͔ͪ͒ͯͭ͊͘͟·, ͭ ͔͙ͪ͊ͨΎ 
˨˥˽-ˬ 1992 (Proscar; Merck)

N

O

N
O

ˮ͎͙͙ͤ͋ͭͦͪ 5-͊͡Έͺ͊ ͔ͪ͒ͯͭ͊͘͟·, ͭ ͔͙ͪ͊ͨΎ ͔͊ͦͨ͡͡ͼ͙͙-
1997 Propecia(͍ р ͪ͊͘ ͔ͣͤΈ΄͊Ύ ͒ͦ͊͘), ͨ ͙ͪͦ͒͊͗ 

͍͙͙ͫͦͫͭ͊͡ $239 ͣ ͤ͡ ͍2003͎ͦ͒ͯ

Ashburn T.T. and Thor K.B. Nat. Rev. Drug. Discov., 2004, 3: 673-683.



˽͔͚ͦͭͪͦͨͤͦͫͭ͡Έ ͔͚͍͙͒ͫͭΎΥ ˸͔͔ͭͦͭͪͫ͊ͭ͟

Gupta S.C. et al. Trends Pharmacol. Sci., 2013, 34: 508-517.
TobinickE.L. Drug News & Perspectives, 2009, 119-125.

N

NNN

N

N

N

O

N
O

O

OO

˽͙͍ͪͦͭͦͦͨͯͻ͔͍͔ͦͦ͡(ͦͫ ͭͪ͊Ύ 
͔͚͔͙ͣ͟͡Ύ), ͙ ͎͙͙ͤ͋ͭͦͪ 

͙͎͙͒͒ͪͦͺ͔ͦ͊ͭͪ͒ͯͭ͊͘͟͡·- 1953

˻͔ͫͭͦͫ͊ͪͦͣ͊͟, ͪ ͊͟ ͎͙ͪͯ͒, ͦ ͫͭͪ͊Ύ 
͙ͣ͡ͺͦ͋͊ͫͭͤ͊͡Ύ͔͚͔͙ͣ͟͡Ύ,
͙ͣ͡ͺ͙ͦͣ͊̆ͦ͒͗ͤ͊͟- 1988

ˮ͎͙͙ͤ͋ͭͦͪ NF- Bˁ ͙ TNF-ʰ ͙ͫ ͎ͤ͊͡Έͤ·ͻ 
͔͚ͨͯͭ, ͊ ͙͎͙͎͔͔ͤͭ͊ͤͦͤͤͦ,

͙͍͍͙͔ͨͪͦͭͦͦͫͨ͊ͭ͡͡Έ͔ͤͦ- 2010

˶͔;͔͙͔ͤ ͙͊ͪͭͪͭ͊- 1954



˸͎͙͔ͤͦͦͦ͋ͪ͊͘ ͙ͫͭͦ;͙͍ͤͦ͟ ͙ͤͺͦͪͣ͊ͼ͙͙ ͦ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫ͟ͻ ͍͔΅͔͍ͫͭ͊ͻ 

FDA approved labels 
for marketed drugs

Over 18 million citations from 
MEDLINE and other life science 

journals for biomedical articles back 
to the 1950s

Reflects the scientific conclusion 
reached by the Committee for 

Medicinal Products for Human Use 
(CHMP) at the end of the centralised

evaluation process. 

European Public Assessment Reports (EPAR)

The DrugBank database 
combines detailed drug data 
(8200+ drug entries) with 
comprehensive drug target 

information

The FDA Safety Information 
and Adverse Event Reporting 

Program

FDA data for five liver 
enzyme endpoints for

Drug interactions with 
cytochrome P450 isoforms 

Cytochrome P450 
Drug Interaction Table 

FDA Orange Book of
Approved Drug Products

ñPotential Safety Issueò data
ñDrug Interactionsò tableFDA New Drug 

Application documents

eMCprovides electronic 
Summaries of Product 

Characteristics 

Compound Assay data for 
proteins and cytotoxicity

ʉʣʘʡʜ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥ Alex Tropsha, University of North Caroline at Chapel Hill, USA

Integrated
Chemical-
Bioactivity

Data

http://dailymed.nlm.nih.gov/dailymed/about.cfm
http://dailymed.nlm.nih.gov/dailymed/about.cfm


˽͙͔͔͙͔ͪͣͤͤ ABC ͣ ͔͙ͦ͒͡ ˿͍͊ͤͫͦͤ͊ ͒͡Ύ ͙ͨͦͫ͊͟ ͍ͤͦ·ͻ ͔͍͊ͪͫͭ͟͡

C
ˣ͔ͦͤ͘͡Έ

B
˸͙΄͔ͤΈ

A
ˤ͔΅͔͍ͫͭͦ

Swanson D.R. Medical literature as a potential source of new 
knowledge. Bull. Med. Libr. Assoc., 1990, 78: 29ς37.



˻͙͍ͨͯ͋ͦ͊ͤͤ͟͡·͔ ͒͊ͤͤ·͔ ͍͙͙ͨͦͦ͘͡͡ ͍·͍͙͒ͤͯͭΈ ͎͙͔ͨͦͭ͘·Σ 
;ͭͦ ͙͙ͭ͊͒ͦͣ͒͡ ͔ͣͦ͗ͭ ͋·ͭΈ ͙ͫͨͦ͡Έ͍ͦ͊ͤ͘ ͒͡Ύ ͔͙͙ͭͪ͊ͨ ͎ͦͫͭͪͦͦ 
͔͙ͨ͊ͤͪ͊ͭͭ͊͟Σ ͻ͙ͪͦͤ;͔͎ͫͦͦ͟ ͎͔͙ͨ͊ͭͭ͊ ˿Σ ͙ͤ͒ͯͼ͙͍͎ͪͦ͊ͤͤͦͦ 
Helicobacter pylori͎ ͙͊ͫͭͪͭ͊  ͙ ͙͔͙͙ͣ͊ͫͭͤ. ˻ ͒ͤ͊ͦ͟, ͍ ͙͊͒͊͡ͼ͙Ύ 
Ή͙ͭͻ ͎͙͔ͨͦͭ͘ ͔͔ͭͪ͋ͯͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·ͻ Ή͔͙͔ͫͨͪͣͤͭ͊͟͡Έͤ·ͻ ͙ 
͙͙ͤ͟͡;͔͙ͫ͟ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ͦͭͦͪ͟·͔ ͍ͨͦͦ͘͡Ύͭ ͦͼ͔͙ͤͭΈ 
ͫͦͦͭͤͦ΄͔͙͔ͤ ζͨͦ͡Έ͊͘-͙ͪͫ͟ηΦ 



˽͙ͦͫ͟ ͍ PubMed ͯ ͊͘͟·͍͔͊ͭ ͤ͊ ͙ͤ͊͡;͙͔ ͙ͭ͊͟ͻ ͊ͫͫͦͼ͙͊ͼ͙͚



òIsthere really a case where a drug thatõson the market was designed by
a computer? ó

When asked this, I invoke the professorial mantra (òAllquestions are good

questions.ó),while sensing that the desired answer is ònoó.Then, the

inquisitor could go back to the lab with the reassurance that his or her
choice to avoid learning about computational chemistry remains wise.
The reality is that the use of computers and computational methods
permeates all aspects of drug discovery today. Those who are most
proficient with the computational tools have the advantage for delivering

new drug candidates more quickly and at lower cost than their
competitors.



ˢ ͔ͫͭΈ ͙͡ ͻͦͭΈ ͦ͒ͤͦ ͍͔͔͔ͫͦͪͣͤͤͦ ͔͍͊ͪͫͭͦ͟͡Σ 
͔ͦͭͦͪͦ͟ ͋·ͦ͡ ͦͭͪ͟·ͭͦ ͔͋͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ?

ˮ͍͔ͫͭͤ͘· ͙͡ ͫͯ͡;͙͊Σ ͎ͦ͒͊͟ ͙͚͒͊ͤ͘ ͔ͪ͊ͪ͘΄͔͎ͤͤͦͦ 
͟ ͔͙ͣ͒ͼ͙ͤͫͦͣͯ͟ ͙͔͔͙ͨͪͣͤͤΌ ͔͍͊ͪͫͭ͊͟͡ ͋·͡ 
ͦͫͯ΅͔͍͔ͫͭͤ͡ ͫ ͨͦͣͦ΅ΈΌ ͦͣͨ͟ΈΌ͔ͭͪ͊Κ  



˿͍͔͔ͦͪͣͤͤ·͔ ͨͦ͒ͻͦ͒· ͟ ͙ͨͦͫͯ͟ ͍ͤͦ·ͻ ͺ͎͙͊ͪͣ͊ͦͦ͟͡;͔͙ͫ͟ͻ ͍͔΅͔͍ͫͭ

ˮ͍͍͊ͤͦ ˢΦ˿ΦΣ ˽͚͍ͦͪͦͦ͟ ˤΦˤΦΣ ˢͪ;͍͊ͦ͟ ˢΦˮΦ ˣ͙͙ͦͤͺ͙ͦͪͣ͊ͭ͊͟Υ ͨͯͭΈ ͦͭ ͎͔ͤͦͣ͊ ͒ͦ ͔͍͊ͪͫͭ͊͟͡ in silico. 
ˤ͔͙ͫͭͤ͟ ˾˹ˮ˸̂, 2003,Ѕ 4 (30), 19-23.

ü 3D ͫ ͭͪͯͭͯͪ͊͟ ͙ͣ΄͔͙ͤ ͙ 
ͫͭͪͯͭͯͪͤ͟·͔ ͺͦͪͣͯ͡· ͙͎͍͊ͤ͒ͦ͡ 
͙͍͔ͫͭͤ͘·

ü 3D ͫ ͭͪͯͭͯͪ͊͟ ͙ͣ΄͔͙ͤ ͔ͤ 
͍͔ͯͫͭ͊ͤͦͤ͊͡Σ ͤͦ ͫͭͪͯͭͯͪͤ͟·͔ 
ͺͦͪͣͯ͡· ͙͎͍͊ͤ͒ͦ͡ ͙͍͔ͫͭͤ͘·

ü 3D ͫ ͭͪͯͭͯͪ͊͟ ͙ͣ΄͔͙ͤ 
͍͔ͯͫͭ͊ͤͦͤ͊͡Σ ͤͦ ͫͭͪͯͭͯͪͤ͟·͔ 
ͺͦͪͣͯ͡· ͙͎͍͊ͤ͒ͦ͡ ͔ͤ ͙͍͔ͫͭͤ͘·

ü˹͙ 3D ͫ ͭͪͯͭͯͪ͊͟ ͙ͣ΄͔͙ͤΣ ͙ͤ 
ͫͭͪͯͭͯͪͤ͟·͔ ͺͦͪͣͯ͡· ͙͎͍͊ͤ͒ͦ͡ 
͔ͤ ͙͍͔ͫͭͤ͘·

ʂʦʤʙʠʥʘʪʦʨʥʘʷ ʭʠʤʠʷ ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ 

ʩʢʨʠʥʠʥʛ

ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʪʨʫʢʪʫʨʝ ʤʠʰʝʥʠ

ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʩʪʨʫʢʪʫʨʝ ʣʠʛʘʥʜʦʚ

De-novoʜʠʟʘʡʥ



˸͔ͻ͙͊ͤͣ͘ ͔͚͍͙͒ͫͭΎ ͔ͨͪͨ͊ͪ͊ͭ͊ ͍ͦͫͤͦ͊ͤ ͤ͊ ͔ͣͦͯ͟͡͡Ύ͍͙͙ͪͤͦͣͯͤ͊͊ͤ͘

N

CH
3
O

CH
3
O

O

,

Donepezil, Eisai

˸͔ͦ͒͡Έ ζ͟͡Ό;-͊ͣͦ͘͟η 



˴ͦͣͨΈΌ͔ͭͪͤ͊Ύ ͎ͨͪͦͪ͊ͣͣ͊ PASS



˽ͪͦͼ͔ͫͫ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ͙ ͙͔͔͙ͨͪͣͤͤΎ PASS

˽͙ͯ͋͊͟͡ͼ͙͙Σ ͋͊͘· ͒͊ͤͤ·ͻΣ ͒ͦ͊͒͟͡· ͤ͊ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύͻ ͙ ͒ͪΦ 

˹͔͊͒͗ͤ·͔ ͒͊ͤͤ·͔ ͦ ͔ͫͭͪͯͭͯͪ͟ ͙ ͙͍͙͊ͭͤͦͫͭ͟ ͍͔΅͔͍ͫͭ

˻͋ͯ;͊Ό΅͊Ύ 
͍·͋ͦͪ͊͟ PASS 

˽ͪͦͼ͔͒ͯͪ͊ 
ͦ͋ͯ;͔͙ͤΎ

ˣ͊͊͘ ͙͚ͤ͊ͤ͘ SAR˹͍ͦ͊Ύ ͔ͣͦͯ͊͟͡͡ ˾͔ͯ͘͡Έͭ͊ͭ· ͎ͨͪͦͤͦ͊͘

MNA ͒ ͔͙ͫͪͨͭͦͪ͟· ˣ͚͔͍͙͔͊ͫͦͫ͟ ͦͼ͔͙ͤ͟



˻͋͊͡;͔ͤͦ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤ͡ ͙͎͙͋ͦͦ͡;͔͙ͫ͟ͻ ͙͍͔͚͊ͭͤͦͫͭ͟Σ ͎͙͔ͨͪͦͤͦͪͯͣ͘·ͻ t!{{

͙͙͍̅ͣͦͤͦ͡ ˨Φˢ. Σ ˨͙͍͙͚ͪͯ͗ͦͫ͟͡ ˨Φ˿. Σ ˶͎͙͊ͯͤͤ ˢΦˢΦΣ ˥͙͍ͦͪͦͦ͊͘͡ ́ΦˢΦΣ ˾͙ͯ͒͟ ˢΦˤΦΣ ˨͙͙͔͍ͣͭͪ ˢΦˤΦΣ ˽͎͙ͦͦ͒ͤ ˽Φˤ., 
˽͚͍ͦͪͦͦ͟ ˤΦˤΦ ˴ͦͣͨΈΌ͔͔ͭͪͤͦ ͎͙͍͙͔ͨͪͦͤͦͪͦ͊ͤ͘ ͔͍ͫͨͭͪͦ͟ ͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͻ͙͙ͣ;͔͙ͫ͟ͻ ͔͙͔͙͚ͫͦ͒ͤͤΥ 
ˤ͙ͦͣͦ͗ͤͦͫͭ͘ ͙ ͎͙ͦͪ͊ͤ;͔͙ͤΎΦ Biomedical Chemistry: Research and Methods, 2018, No. 1.



˴͊͟ PASS ͨ ͎͙͔ͪͦͤͦͪͯͭ͘ ͔ͫͨͭͪ͟ ͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Κ

O

O

Cl

Cl Anxiolytic
Sedative

5HT1A Inhibitor
Carcinogen

. . .

˿ͭͪͯͭͯͪ͊͟ ͍͎ͤͦͦͦ ͔͙͔͙ͫͦ͒ͤͤΎ

˻ͼ͔ͤ͊͟ ͍͔ͪͦΎ͔͚ͭͤͦͫͭ ͙ͤ͊͡;͙Ύ/͍͙ͦͭͫͯͭͫͭΎ 
͔ͦͤͪͭͤ͟͟·ͻ ͍͙͍͒ͦ ͙͍͙͊ͭͤͦͫͭ͟  

˽͎͙͔ͪͦͤͦͪͯͣ͘·͚ ͔ͫͨͭͪ͟ 
͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟

ˤ͔͎ͫͦ ͎͙͔ͨͪͦͤͦͪͯͭͫ͘Ύ ͍ͫ·΄͔5,000͍͙͍͒ͦ 
͙͎͙͋ͦͦ͡;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟ ͫͦ ͔͔͚ͫͪ͒ͤ ͭͦ;ͤͦͫͭΈΌ фр҈Φ



˽͎ͪͦͤͦ͘ ͒͡Ύ ͔ͨͪͨ͊ͪ͊ͭ͊ ˴͙͎͔ͦͨ͒ͦͪ͡͡



ʏʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ?

(ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ, ʩʝʥʪʷʙʨʴ 2014 ʛ.) 

ʉʝʨʪʨʘʣʠʥ

ɸʤʣʦʜʠʧʠʥ

ʆʢʩʘʧʨʦʟʠʥ

ʈʘʤʠʧʨʠʣ

ʃʝʯʝʥʠʝ ʢʦʢʘʠʥʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ+ [2]

ʇʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʵʥʭʘʥʩʝʨ

(ʠʥʛʠʙʠʪʦʨBCRP/ABCG2)

+ [3]

ʉʩʳʣʢʘ

ɸʥʪʘʛʦʥʠʩʪ ʠʥʪʝʨʣʝʡʢʠʥʘ1 (ʠʥʛʠʙʠʪʦʨ 

ʵʢʩʧʨʝʩʩʠʠ ʠʥʪʝʨʣʝʡʢʠʥʘ1ɓ)
+ [4]

ʃʝʯʝʥʠʝ ʘʨʪʨʠʪʘ + [5]

1. Poroikov V. et al. SAR and QSAR Environ. Res., 2001, 12: 327-344. 

2. Mancino M.J. et al. J. Clin. Psychopharmacol., 2014, 34: 234ï239.

3. Takara K. et al. Mol. Med. Rep., 2012, 5: 603-609.

4. Rainsford K.D. et al. In flammopharmacology, 2002, 10: 85ï239.

5. Shi Q. et al. Arthritis Res. Ther., 2012, 14: R223. 

ɺ2001 ʛʦʜʫ ʤʳʦʧʫʙʣʠʢʦʚʘʣʠ

ʧʨʦʛʥʦʟ ʥʦʚʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ

8 ʧʨʝʧʘʨʘʪʦʚ ʠʟ ʩʧʠʩʢʘ 

Top200 Drugs [1].

˽͙͔ͪͣͪ· ͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͊ͪͫͭͤ͊͟͡ ͍͔ͦͫͤͦ ͎ͨͪͦͤͦ͊͘PASS



˽͔ͪͨ͊ͪ͊ͭPa(˹ͦͦͭͪͦͨͤ·͚
Ήͺͺ͔ͭ͟), %

˴͙͊ͨͭͦͨͪ͡ 44,6

͙̏ͤ͊͊ͨͪ͡͡ 65,5

˶͙͙͙ͤͦͨͪ͘͡ 61,8

˽͔͙͙ͪͤ͒ͦͨͪ͡ 60,9

˴͍͙͙ͤ͊ͨͪ͡ 65,1

˾͙͙͊ͣͨͪ͡ 63,3

˸͙ͦͤͦͨͪ͡ 30,9

˽͙ͪ͊ͼ͔ͭ͊ͣ 81,7

ˢ͙͙ͣͦ͒ͨͤ͡ -

˥͙͒ͪͦͻ͙͙ͦͪͦͭ͊͒͘͡-

˹ͦͦͭͪͦͨͤ·͚ Ήͺͺ͔ͭ͟ ͯ ͙͎͙͔͔͙͍͊ͤͭͨͪͭͤͤ͘·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ?

˽͔͙͙͍ͪͤ͒ͦͨͪ͡ ͒ͦ͘1͔ ͎ͣκ͎͟Σ
͍͙͙͙͙͍ͤ͊ͨͪͣͦͤͦͨͪ͒ͦ͊͘͟͡͡ͻ10
͎ͣκ͎ͯ͟ ͯ͡;΄͊Όͭͨͦ ͔͙͊͊ͭ͘͟͡
͙͍͙ͨ͊ͭͪͯͪͦ͊ͤ͡Ύ͍͔ͪͫͭͦͦ͋ͪ͊ͤͦͣ͘͟
͙͙͔͊͋ͪͤͭ͡Σ͙ͨͦ͒ͦ͋ͤͦͨͪ͊ͼ͔͙ͭ͊ͣͯ
͔ͣͦ͟͡ͺ͔ͤͦͫ͊ͭͯ͟ό͍͒ͦ͊͘ͻ300 1͙20
͎ͣκ͎͟Σ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦύ.

˴ͪ·͍͙͚͗͊ͤͦͫ͟ ˿ΦˢΦ ͙ ͍ͫͦ͊ͭ.͙͙̆ͣͦ͟-ͺ͊ͪͣ͊ͼ͔͍͙ͭ;͔͙͚ͫ͟ ͗ͯͪͤ͊͡,  2012, 45: 605-611. 

ʕʬʬʝʢʪ ʧʦʜʪʚʝʨʞʜʝʥ ʚ ʢʣʠʥʠʢʝ



˹͍ͦ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͒͡Ύ ͔͙ͪͨͦ͘ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͔͍͊ͪͫͭ͟͡



Pa>50%Pa>70%Types of Activity
227 73 Proteasome ATPase inhibitor
89 31 Meprin B inhibitor
63 52 Androgen antagonist
55 37 Estrogen antagonist
45 23 Phenylalanine 4-hydroxylase inhibitor
40 22 Progesterone agonist
32 10 Fibroblast growth factor 1 agonist
30 5 Fibroblast growth factor 4 antagonist
26 10 Potassium channel (Voltage-sensitive) blocker
24 17 Interleukin 6 antagonist
20 8 5 Hydroxytryptamine 2A antagonist
18 10 Dopamine D2 antagonist
18 11 Interleukin 5 antagonist
14 4 Meprin A inhibitor
13 5 Tumour necrosis factor alpha release inhibitor
11 1 AMP-activated protein kinase, alpha-1 subunit inhibitor
10 6 Opioid kappa receptor agonist
10 9 Dopamine D2 agonist
9 2 Histone deacetylase SIRT1 inhibitor

˿͙͙ͭ͊ͭͫͭ͊͟PASS ͨ ͎͍ͪͦͤͦͦ͘ ͒͡Ύ ͙͙͔ͨͪͦͪͭͭͤ·ͻ ͙ͣ΄͔͔͚ͤ

. . .



Pa>50%Pa>70%Types of Activity
227 73 Proteasome ATPase inhibitor
89 31 Meprin B inhibitor
63 52 Androgen antagonist
55 37 Estrogen antagonist
45 23 Phenylalanine 4-hydroxylase inhibitor
40 22 Progesterone agonist
32 10 Fibroblast growth factor 1 agonist
30 5 Fibroblast growth factor 4 antagonist
26 10 Potassium channel (Voltage-sensitive) blocker
24 17 Interleukin 6 antagonist
20 8 5 Hydroxytryptamine 2A antagonist
18 10 Dopamine D2 antagonist
18 11 Interleukin 5 antagonist
14 4 Meprin A inhibitor
13 5 Tumour necrosis factor alpha release inhibitor
11 1 AMP-activated protein kinase, alpha-1 subunit inhibitor
10 6 Opioid kappa receptor agonist
10 9 Dopamine D2 agonist
9 2 Histone deacetylase SIRT1 inhibitor

ˤ ;͙͊ͫͭͤͦͫͭ, ͙ ͔͙͒ͤͭͺ͙ͼ͙͍ͪͦ͊ͤ· 5 HT 2A ͊ ͎͙ͤͭ͊ͦͤͫͭ·

. . .



˹͍ͦ·͔ ͙͊ͤ͒͒͊ͭ͟· ͒͡Ύ ͙ͯ͘;͔͙ͤΎΣ ͊͟5͟ HT 2A ͊ ͎͙ͤͭ͊ͦͤͫͭ·

Pa     Pi      < substance_name >
0,892  0,003  ZIPRASIDONE
0,882  0,003  Ergotamine
0,876  0,003  MIANSERIN
0,827  0,003  Dihydroergotamine
0,791  0,004  Sertindole
0,765  0,004  Paliperidone
0,740  0,004  RISPERIDONE
0,711  0,004  MIRTAZAPINE
0,669  0,004  DROPERIDOL
0,659  0,004  OLANZAPINE
0,632  0,004  DIHYDROERGOCRISTINE
0,607  0,004  AMITRIPTYLINE


