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1. ¨ǾƻŘ 

 

wƻǎǘƭƛƴȅ ōȅƭȅ ƧƛȌ v ŀƴǘƛŎŜ ǇǊƻ ǎǾŞ ǵőƛƴƪȅ ǾȅǳȌƝǾłny Ǿ ǘǊŀŘƛőƴƝƳ ƭŞőƛǘŜƭǎǘǾƝ ŀ ƳŜŘƛŎƝƴŠΦ 

tǌƝǊƻŘƴƝ ǇǊƻŘǳƪǘȅ ƘǊŀƧƝ ǾŜƭƳƛ ǾȇȊƴŀƳƴƻǳ Ǌƻƭƛ Ǉǌƛ ƘƭŜŘłƴƝ ŀ ǾȇǾƻƧƛ ƴƻǾȇŎƘ ƭŞƪǻ ǇǊƻ ƭŞőōǳ ŎŜƭŞ 

ǌŀŘȅ ƻƴŜƳƻŎƴŠƴƝ1. V ŘƴŜǑƴƝ ŘƻōŠ ŘƝƪȅ ǘŜŎƘƴƻƭƻƎƛƝƳ ŘƻƪłȌŜƳŜ ǵőƛƴƴƻǎǘ rostlin odhalit, 

ȊƝǎƪŀǘ obsahƻǾŞ ƭłǘƪȅ ƴŜōƻ ƧŜ ǎȅƴǘŜǘƛŎƪȅ ǇǌƛǇǊŀǾƛǘΦ V ƳƻŘŜǊƴƝ ƳŜŘƛŎƝƴŠ Ǌostliny ǇǌŜŘǎǘŀǾǳƧƝ 

ŘǻƭŜȌƛǘȇ ȊŘǊƻƧ ƴƻǾȇŎƘ ƭłǘŜƪ ǎ ǾȅǎƻƪȇƳ ǇƻǘŜƴŎƛłƭŜƳ ǇǊƻ ƭŞőōǳ ǊǻȊƴȇŎƘ ƻƴŜƳƻŎƴŠƴƝ. 

 wƻȊǎłƘƭƻǳ ǎƪǳǇƛƴǳ ƭłǘŜƪ ǇǌŜŘǎǘŀǾǳƧƝ ǎŜƪǳƴŘłǊƴƝ ƳŜǘŀōƻƭƛǘȅ ǊƻǎǘƭƛƴΣ ƪǘŜǊŞ ǎŜ ƴŀȊȇǾŀƧƝ 

ŀƭƪŀƭƻƛŘȅΦ ¢ȅ ǎŜ ǾȅǎƪȅǘǳƧƝ ǇǌŜŘŜǾǑƝƳ ǾŜ ǾȅǑǑƝŎƘ ǊƻǎǘƭƛƴłŎƘΣ ƛ ƪŘȅȌ ōȅƭȅ ǇǊƻƪłȊłƴȅ ǘŀƪŞ 

v ƪŀǇǊŀřƻǊƻǎǘŜŎƘ ς ǇƭŀǾǳƴƝŎƘ όƴŀǇǌΦ Lycopodium spp.), ǇǌŜǎƭƛőƪłŎƘ όEquisetum spp.) 

a ƘƻǳōłŎƘ όClaviceps purpureaύΦ ¦ ȌƛǾƻőƛŎƘǻ Ƨǎƻǳ ŀƭƪŀƭƻƛŘȅ ǾȊłŎƴŞ ŀ ƳƻƘƻǳ ǘƻ ōȇǘ 

ǎǘǊǳƪǘǳǊłƭƴƝ ƳƻŘƛŦƛƪŀŎŜ ƭłǘŜƪ ǇǌƛƧƝƳŀƴȇŎƘ Ǌƻǎǘƭƛƴƴƻǳ ǇƻǘǊŀǾƻǳΣ ŀƴŜōƻ ƧŜ ȌƛǾƻőƛǑƴȇ 

organismus syntetizuje z ƧŜŘƴƻŘǳŎƘȇŎƘ ǇǊŜƪǳǊǎƻǊǻΦ 5ƻǎǳŘ ōȅƭȅ ƴŀƭŜȊŜƴȅ ŀƭƪŀƭƻƛŘȅ ǾŜ ǾƝŎŜ 

ƴŜȌ п 000 rostliƴƴȇŎƘ ŘǊǳƘǻΣ ƻŘƘŀŘǳƧŜ ǎŜΣ ȌŜ ŀǎƛ мл ŀȌ нл҈ ǾǑŜŎƘ rostlin obsahuje alkaloidy2. 

±ŜƭƪŞ ƳƴƻȌǎǘǾƝ ŦŀǊƳŀŎŜǳǘƛŎƪȅ ȊŀƧƝƳŀǾȇŎƘ ŀƭƪŀƭƻƛŘǻ ǇƻŎƘłȊƝ Ȋ őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜΣ 

ǘȊǾΦ ŀƳŀǊȅƭƪƻǾƛǘŞ ŀƭƪŀƭƻƛŘȅΦ ¢ȅ Ƨǎƻǳ ǇǌŜŘŜǾǑƝƳ ȊƴłƳȅ ŘƝƪȅ ƎŀƭŀƴǘƘŀƳƛƴǳΣ ŀƭƪŀƭƻƛŘǳΣ ƪǘŜǊȇ ōȅƭ 

v roce 2001 ȊŀǾŜŘŜƴ Řƻ ƪƭƛƴƛŎƪŞ ǇǊŀȄŜ Ǿ ǘŜǊŀǇƛƛ !ƭȊƘŜƛƳŜǊƻǾȅ ŎƘƻǊƻōȅ (AD)3. AD ōȅƭŀ ǇƻǇǊǾŞ 

ǇƻǇǎłƴŀ ƴŠƳŜŎƪȇƳ ƭŞƪŀǌŜƳ !ƭƻƛǎŜƳ Alzheimerem v roce 1907 ŀ ƧŜ ƴŜƧőŀǎǘŠƧǑƝƳ ǇƻŘǘȅǇŜƳ 

ŘŜƳŜƴŎŜ ŀ ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾƴƝŎƘ ƻƴŜƳƻŎƴŠƴƝ charakǘŜǊƛȊƻǾŀƴȇŎƘ ǎƳǊǘƝ ƴŜǊǾƻǾȇŎƘ ōǳƴŠƪ 

v mozkƻǾŞ ƪǻǌŜΦ ¢ƻǘƻ ƻƴŜƳƻŎƴŠƴƝ v roce 2000 postihovalo 25 Ƴƛƭƛƻƴǻ ƭƛŘƝ Ǉƻ ŎŜƭŞƳ ǎǾŠǘŠ 

a ƻőŜƪłǾł ǎŜΣ ȌŜ Ǿ ǊƻŎŜ нлрл ǎŜ ȊǾȇǑƝ ŀȌ ƴŀ ммп Ƴƛƭƛƻƴǻ4. 

AD je onemƻŎƴŠƴƝΣ ƧŜƘƻȌ ƪƭƛƴƛŎƪȇƳ ǇǊƻƧŜǾŜƳ ƧŜ ǇƻǎǘǳǇƴȇ ǵǇŀŘŜƪ ƪƻƎƴƛǘƛǾƴƝŎƘ 

ŦǳƴƪŎƝΣ ƪǘŜǊȇ ǾŜŘŜ ŀȌ ƪ ƴŀǇǊƻǎǘŞƳǳ ǊƻȊƪƭŀŘǳ ƻǎƻōƴƻǎǘƛ ŀ ƴŜǎŎƘƻǇƴƻǎǘƛ ǎŜ ƻ ǎŜōŜ postarat. 

V ǎƻǳőŀǎƴƻǎǘƛ ƴŜŜȄƛǎǘǳƧŜ ƪŀǳȊłƭƴƝ ǘŜǊŀǇƛŜΣ ŀ ƧŜ ǘŀƪ ƳƻȌƴƻ ǇƻǳȊŜ ȊǇƻƳŀƭƛǘ ǇǊƻƎǊŜǎƛ choroby 

symptomatickou ƭŞőōƻǳ5. 

DŀƭŀƴǘƘŀƳƛƴ ƧŜ ǊŜǾŜǊǎƛōƛƭƴƝ ƛƴƘƛōƛǘƻǊ ŀŎŜǘȅƭŎƘƻƭƛƴŜǎǘŜǊłȊȅΣ ƪǘŜǊȇ inhibuje degradaci 

neurotransmiteru acetylcholinu6. 

 ½ ŘŀƭǑƝŎƘ ǾȇȊƴŀƳƴȇŎƘ ȊłǎǘǳǇŎǻ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ŀƭƪŀƭƻƛŘǻ ƭȊŜ ǳǾŞǎǘ ƴŀǇǌƝƪƭŀŘ ƭȅƪƻǊƛƴΦ 

WŜƘƻ ǾȇƘƻŘƻǳ ƧŜ Ȋƴŀőƴł ǊƻȊƳŀƴƛǘƻǎǘ ǾŜ ǎǇŜƪǘǊǳ ōƛƻƭƻƎƛŎƪȇŎƘ ŀƪǘƛǾƛǘ ŀ Ǿ ŘƴŜǑƴƝ ŘƻōŠ ƧŜ 

ƛƴǘŜƴȊƛǾƴŠ ȊƪƻǳƳłƴƻ ȊŜƧƳŞƴa jeho ǇǊƻǘƛƴłŘƻǊƻǾŞ ǇǻǎƻōŜƴƝ7. 

½ ǘŠŎƘǘƻ ŘǻǾƻŘǻ ƧŜ ŀƳŀǊȅƭƪƻǾƛǘȇƳ ŀƭƪŀƭƻƛŘǻƳ ǾŠƴƻǾłƴŀ Ȋƴŀőƴł pozornost jako 

ƭłǘƪłƳ ǇƻǘŜƴŎƛłƭƴŠ ǾȅǳȌƛǘŜƭƴȇm v ǘŜǊŀǇƛƛ ǊǻȊƴȇŎƘ ƻƴƪƻƭƻƎƛŎƪȇŎƘ ƻƴŜƳƻŎƴŠƴƝΦ V ǎƻǳőŀǎƴŞ 
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ŘƻōŠ jsou alkaloidy ƛƴǘŜƴȊƛǾƴŠ ȊƪƻǳƳłƴȅ ƴŀ ƳƴƻƘŀ ǾŠŘŜŎƪȇŎƘ ǇǊŀŎƻǾƛǑǘƝŎh. Katedra 

ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ ƴŀ CŀǊƳŀŎŜǳǘƛŎƪŞ ŦŀƪǳƭǘŠ ¦ƴƛǾŜǊȊƛty Karlovy Ǿ IǊŀŘŎƛ YǊłƭƻǾŞ ǎŜ 

ȊŀōȇǾł ǾȇȊƪǳƳŜƳ ŀ ƘƭŜŘłƴƝƳ ǇƻǘŜƴŎƛłƭƴŠ ǾȅǳȌƛǘŜƭƴȇŎƘ ǇǌƝǊƻŘƴƝŎƘ ǎƭƻǳőŜƴƛƴ Ǿ ƭŞőōŠ !5 

a ȊŀƳŠǌǳƧŜ ǎŜ ƛ ƴŀ ǇǊƻǘƛƴłŘƻǊƻǾŞ ǇǻǎƻōŜƴƝ. 

tǌŜŘƳŠǘŜƳ ǘŞǘƻ ŘƛǇƭƻƳƻǾŞ ǇǊłŎŜ ōȅƭƻ ǇǌƛǇǊŀǾƛǘ ŘŀƭǑƝ ǇƻƭƻǎȅƴǘŜǘƛŎƪŞ ŘŜǊƛǾłǘȅ 

-̡ƪǊƛƴƛƴƻǾŞƘƻ ŀƭƪŀƭƻƛŘǳ ƘŀŜƳŀƴǘƘŀƳƛƴǳΣ ƪǘŜǊȇ ōȅƭ ƛȊƻƭƻǾłƴ Ȋ őŜǊǎǘǾȇŎƘ ŎƛōǳƭƝ Narcissus 

pseudonarcissus cv. Dutch Master. ¢ŀǘƻ ǇǊłŎŜ ƴŀǾŀȊǳƧŜ ƴŀ ǇǌŜŘŎƘƻȊƝ ŘƛǇƭƻƳƻǾŞ ǇǊłŎŜ 

a ȊŜƧƳŞƴŀ ƴŀ ŘƛǎŜǊǘŀőƴƝ ǇǊłŎƛ aƎǊΦ 5anielȅ IǳƭŎƻǾŞ8. 
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2. /Ɲƭ ǇǊłŎŜ 

 

Na KŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ ǎŜ ŘƭƻǳƘƻŘƻōŠ ǇǊŀŎǳƧŜ ƴŀ ǇǊƻōƭŜƳŀǘƛŎŜ 

ŀƳŀǊȅƭƪƻǾƛǘȇŎƘ ŀƭƪŀƭƻƛŘǻΦ ± ǇƻǎƭŜŘƴƝŎƘ ƭŜǘŜŎƘ ōȅƭȅ ȊŀǇƻőŀǘȅ ƛ ǇƻƭƻǎȅƴǘŜǘƛŎƪŞ ǵǇǊŀǾȅ 

ǾȅōǊŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ ŀ ōȅƭŀ ȊƧƛǑǘŠƴŀ ǇǌƝȊƴƛǾł ŀƪǘƛǾƛǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ŀ ƧŜƘƻ ǊǻȊƴȇŎƘ ŘŜǊƛǾłǘǻ 

v ǇǊƻǘƛƴłŘƻǊƻǾŞΣ ŀƴǘƛƳŀƭŀǊƛŎƪŞ ƭŞőōŠ ŀ ȊŜƧƳŞƴŀ Ǿ ƭŞőōŠ !ƭȊƘŜƛƳŜǊƻǾȅ ŎƘƻǊƻōȅΦ Tohoto 

ǘŞƳŀǘǳ ǎŜ ǘȇƪł ǇǌŜŘƭƻȌŜƴł ŘƛǇƭƻƳƻǾł ǇǊłŎŜΦ 

IƭŀǾƴƝƳƛ ŎƝƭƛ ŘƛǇƭƻƳƻǾŞ ǇǊłŎŜ ōȅƭȅΥ 

1) wŜǑŜǊǑŜ ƭƛǘŜǊŀǘǳǊȅ ƴŀ ǘŞƳŀ ōƛƻƭƻƎƛŎƪł ŀƪǘƛǾƛǘa haemanthŀƳƛƴǳ ŀ ǇǌƝǇǊŀǾȅ ƧŜƘƻ 

ŘŜǊƛǾłǘǻ. 

2) tǌƝǇǊŀǾŀ ŘǊǳƘŞ ǎŞǊƛŜ ŀǊƻƳŀǘƛŎƪȇŎƘ ŜǎǘŜǊǻ ʲ-ƪǊƛƴƛƴƻǾŞƘƻ ŀƭƪŀƭƻƛŘǳ 

haemanthaminu. 

3) tǌƝǇǊŀǾŀ ŘŜǊƛǾłǘǻ ǇǊƻ ǎŎǊŜŜƴƛƴƎ ōƛƻƭƻƎƛŎƪȇŎƘ ŀƪǘƛǾƛǘΦ 

4) ±ȅƘƻŘƴƻŎŜƴƝ ǾȇǎƭŜŘƪǻ ŀ ǎŜǇǎłƴƝ ŘƛǇƭƻƳƻǾŞ ǇǊłŎŜΦ 
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3. TŜƻǊŜǘƛŎƪł őłǎǘ 

3.1 /ƘŀǊŀƪǘŜǊƛǎǘƛƪŀ őŜƭŜŘƛ Amaryllidaceae 

!ƳŀǊȅƭƭƛŘŀŎŜŀŜ ƧŜ őŜƭŜř ŎƛōǳƭƻǾƛǘȇŎƘ ƪǾŜǘƻǳŎƝŎƘ Ǌƻǎǘƭƛƴ ǇƻƧƳŜƴƻǾŀƴł ǇƻŘƭŜ rodu 

Amaryllis9. WŜŘƴł ǎŜ ƻ ǾȅǘǊǾŀƭŞ Ǌƻǎǘƭƛƴȅ ǎ ǇƻŘȊŜƳƴƝƳƛ ŎƛōǳƭŜƳƛΣ ƻŘŘŜƴƪȅ ƴŜōƻ ŎƛōǳƭƻǾƛǘȇƳƛ 

ƘƭƝȊŀƳƛΦ tƭƻŘŜƳ ōȇǾł ǘƻōƻƭƪŀ ƴŜōƻ ōƻōǳƭŜ10. Rostlin Ȋ őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ƧŜ ǇƻǇǎłƴƻ 

ǇǌŜǎ ур ǊƻŘǻΣ ƪǘŜǊŞ ǎŜ ŘŠƭƝ Řƻ 1 0лл ŘǊǳƘǻΦ ±ȇǎƪȅǘ ƧŜ ǘȅǇƛŎƪȇ Ǿ ǘǊƻǇƛŎƪȇŎƘ ŀ ǎǳōǘǊƻǇƛŎƪȇŎƘ 

oblastech po ŎŜƭŞƳ ǎǾŠǘŠΦ 5ƭƻǳƘƻŘƻōŠ ƳŀƧƝ ǘŀƪŞ ȊƴŀőƴŞ ȊŀǎǘƻǳǇŜƴƝ v ǘǊŀŘƛőƴƝ ƳŜŘƛŎƝƴŠ ŀ Řƻ 

ƧƛǎǘŞ ƳƝǊȅ i v ȊłǇŀŘƴƝ ƳŜŘƛŎƝƴŠ11. bŠƪǘŜǊŞ ȊŘǊƻƧŜ uǾłŘŠƧƝΣ ȌŜ Ǌƻǎǘƭƛƴȅ ǇŀǘǌƝŎƝ Řƻ 

Amaryllidaceae ōȅƭȅ ǘǊŀŘƛőƴŠ ǇƻǳȌƝǾŀƴŞ Ǿ 2ƝƴŠ ǇǊƻ ƭŞőōǳ ƘŀŘƝƳ ƪƻǳǎƴǳǘƝƳ ƴŜōƻ Ǉǌƛ ƭŞőŜƴƝ 

ŀƪǳǘƴƝ ƭŀǊȅƴƎŜłƭƴƝ ƛƴŦŜƪŎŜΣ ǊŜǾƳŀǘƻƛŘƴƝ ŀǊǘǊƛǘƛŘȅΣ ǇŀǊŀƭȇȊȅ ŀ ǎǾŀƭƻǾŞho ƻƴŜƳƻŎƴŠƴƝ ǳ ŘŠǘƝ 

s ǇŀǊŀƭȅǘƛŎƪȇƳƛ ƴłǎƭŜŘƪȅ12. 2ŜƭŜř ȊŀƘǊƴǳƧŜ ǌŀŘǳ ǊƻŘǻ ƴŀǇǌ: Leucojum L. (bledule), Galanthus 

L. (ǎƴŠȌŜƴƪŀ), Narcissus L. (narcis), Crinum L. (ƪǌƝƴ), Amaryllis L. (amarylka), Clivia Lindl. 

(ƪƭƝǾƛŜ /  ǌŜƳŜƴŀǘƪŀύ ŀ ŘŀƭǑƝΦ wƻǎǘƭƛƴȅ ǘŠŎƘǘƻ ǊƻŘǻ Ƨǎƻǳ ƻōŜŎƴŠ ȊƴłƳŞ ǘǊǾŀƭƪȅΣ Ǌƻǎǘƻǳ ǾƻƭƴŠ 

v ǇǌƝǊƻŘŠ ǎǘǌŜŘƴƝ ŀ ƧƛȌƴƝ 9ǾǊƻǇȅ ƴŜōƻ ǎŜ ǇŠǎǘǳƧƝ ǇǊƻ ƻƪǊŀǎǳ13. 

3.2 .ƛƻǎȅƴǘŞȊŀ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ŀƭƪŀƭƻƛŘǻ 

{ǇŜŎƛŦƛŎƪƻǳ ōƛƻǎȅƴǘŜǘƛŎƪƻǳ ŎŜǎǘƻǳ ŀƳŀǊȅƭƪƻǾƛǘȇŎƘ ŀƭƪŀƭƻƛŘǻ ƧŜ ǘȊǾΦ ƴƻǊōŜƭƭŀŘƛƴƻǾł 

cesta (hōǊłȊŜk 1)Σ ƪǘŜǊł ǾȅŎƘłȊƝ Ȋ [-fenylalaninu a L-tyrosinu. L-tȅǊƻǎƛƴ ǎŜ ƳŠƴƝ ƴŀ ǘȅǊŀƳƛn 

a L-fenylalanin na 3,4-dihydroxybenzaldehyd. Z tyraminu a 3,4-hydroxybenzaldehydu 

po ƴŠƪƻƭƛƪŀ ǊŜŀƪőƴƝŎƘ ǎǘǳǇƴƝŎƘ ǾȊƴƛƪł пϥ-O-methylnorbelladin14. 5ƻŎƘłȊƝ ƪŜ ǎǇƻƧŜƴƝ ŀƳƛƴǳ 

a ŀƭŘŜƘȅŘǳΣ ŎƻȌ ǾŜŘŜ ƪŜ ǾȊƴƛƪǳ {ŎƘƛŦŦovy ōŀȊŜΦ 9ȄƛǎǘŜƴŎŜ {ŎƘƛŦŦƻǾȇŎƘ ōŀȊƝ Ǿ ǇǌƝǊƻŘŠΣ ǎǘŜƧƴŠ 

Ƨŀƪƻ ƧŜƧƛŎƘ ǎƴŀŘƴł ƪƻƴǾŜǊȊŜ ƴŀ ǊǻȊƴŞ ǎȅǎǘŞƳȅ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ŀƭƪŀƭƻƛŘǻ ŘƻƪŀȊǳƧŜΣ ȌŜ 

ǇƻőłǘŜőƴƝ ŘƻƳƴŠƴƪȅ ƻ ǘŞǘƻ ōƛƻǎȅƴǘŜǘƛŎƪŞ ŘǊłȊŜ ōȅƭȅ ǎǇǊłǾƴŞ15. 
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5ǻƭŜȌƛǘȇƳ ǇǊŜƪǳǊȊƻǊŜƳ ƧŜ ƴƻǊōŜƭƭŀŘƛƴΣ ƪǘŜǊȇ ǇǌŜŘǎǘŀǾǳƧŜ ǾȇŎƘƻȊƝ ǎǘǊǳƪǘǳǊǳ ǇǊƻ ǾȊƴƛƪ 

ƻǎǘŀǘƴƝŎƘ ǘȅǇǻ ŀƭƪŀƭƻƛŘǻ őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜΦ tƻŘƭŜ ȊǇǻǎƻōǳ ƛƴǘǊŀƳƻƭŜƪǳƭłǊƴƝƘƻ 

ƻȄƛŘŀǘƛǾƴƝƘƻ ǎǇƻƧŜƴƝ ǾȊƴƛƪł ƴŠƪƻƭƛƪ ȊłƪƭŀŘƴƝŎƘ ǎǘǊǳƪǘǳǊƴƝŎƘ ǘȅǇǻΣ ƪǘŜǊŞ Ƨǎƻǳ ǇƻƧƳŜƴƻǾłƴȅ 

ŘƭŜ ǎǾŞƘƻ ƘƭŀǾƴƝƘƻ reprezentanta14. 

tƻŘƭŜ ƻȄƛŘŀǘƛǾƴƝƘƻ ǎǇƻƧŜƴƝ ǊƻȊƭƛǑǳƧŜƳŜ о typy cyklizace: 

¶ ortho-ǇŀǊŀ όƭȅƪƻǊƛƴƻǾȇ ŀ ƘƻƳƻƭȅƪƻǊƛƴƻǾȇ ǘȅǇύ 

¶ para-ǇŀǊŀ όƘŀŜƳŀƴǘƘŀƳƛƴƻǾȇΣ ƪǊƛƴƛƴƻǾȇΣ ǇŀƴƪǊŀǘƛǎǘŀǘƛƴƻǾȇ ŀ ǘŀȊŜǘǘƛƴƻǾȇύ 

¶ para-ƻǊǘƘƻ όƎŀƭŀƴǘƘŀƳƛƴƻǾȇ ǘȅǇύ17 

 

Tabulka 1Υ tǌŜƘƭŜŘ ȊłƪƭŀŘƴƝŎƘ ǎǘǊǳƪǘǳǊƴƝŎƘ ǘȅǇǻ ŀƭƪŀƭƻƛŘǻ őŜƭŜŘƛ !! a jejich ƴŜƧőŀǎǘŠƧǑƝ 

ǾȇȊƴŀƳƴł ŀƪǘƛǾƛǘŀ 

 {ǘǊǳƪǘǳǊƴƝ ǘȅǇ bŜƧőŀǎǘŠƧǑƝ ȊłǎǘǳǇŎŜ .ƛƻƭƻƎƛŎƪł ŀ ŦŀǊƳŀƪƻƭƻƎƛŎƪł aktivita15 

I. ƴƻǊōŜƭƭŀŘƛƴƻǾȇ norbelladin 

 

¶ ǇǊƻǘƛȊłƴŠǘƭƛǾȇ18 

¶ inhibice COX 

II. ƎŀƭŀƴǘƘŀƳƛƴƻǾȇ galanthamin 

 

¶ ǎƛƭƴŞ ŀƴŀƭƎŜǘƛƪǳƳ 

¶ ƪƻƳǇŜǘƛǘƛǾƴƝ ƛƴƘƛōƛǘƻǊ 

ŀŎŜǘȅƭŎƘƻƭƛƴŜǎǘŜǊłȊȅ 

¶ ŀƴǘƛƪƻƴǾǳƭȊƛǾƴƝ 

¶ ŎȅǘƻǘƻȄƛŎƪȇ ǇǊƻǘƛ 

ŀƴǘƛǘǳƳƻǊłƭƴƝƳ [a¢Y ōǳƶƪłƳ 

¶ ƘȅǇƻǘŜƴȊƴƝ 

III. ǘŀȊŜǘǘƛƴƻǾȇ tazettin 

 

¶ ŀƪǘƛǾƴƝ ǇǊƻǘƛ ōǳƴŠőƴŞ ƭƛƴƛƛ /ƻ12 

¶ sƭŀōł ƘȅǇƻǘŜƴȊŜ 

¶ sƭŀōł ŎȅǘƻǘƻȄƛƪŀ ǇǊƻǘƛ 

ŦƛōǊƻōƭŀǎǘƛŎƪȇƳ [a¢Y 

ōǳƴŠőƴȇƳ ƭƛƴƛƝƳ 

IV. ƭȅƪƻǊƛƴƻǾȇ lykorin ¶ sǇŜŎƛŦƛŎƪȇ ƛƴƘƛōƛǘƻǊ ōƛƻǎȅƴǘŞȊȅ 

ƪȅǎŜƭƛƴȅ ŀǎƪƻǊōƻǾŞ 
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¶ rŜǎǇƛǊŀőƴƝ ǎǘƛƳǳƭŀƴǘ 

¶ iƴƘƛōƛǘƻǊ Ǌǻǎǘǳ ōǳƴŠƪ IŜ[ŀ 

¶ zǾȅǑǳƧŜ ƪƻƴǘǊŀƪǘƛƭƛǘǳ ŀ ǊȅŎƘƭƻǎǘ 

ƛȊƻƭƻǾŀƴŞƘƻ ǇŜǊŦǳƴŘƻǾŀƴŞƘƻ 

srdce 

V. ƘƻƳƻƭȅƪƻǊƛƴƻǾȇ homolykorin 

 

¶ cȅǘƻǘƻȄƛŎƪȇ ǇǊƻǘƛ 

ŦƛōǊƻōƭŀǎǘƛŎƪȇƳ [a¢Y ōǳƶƪłƳ 

¶ iƴŘǳƪǘƻǊ ƻǇƻȌŘŠƴŞ 

ǇǌŜŎƛǘƭƛǾŠƭƻǎǘƛ ǳ ȊǾƝǌŀǘ 

VI. ƴŀǊŎƛƪƭŀǎƛƴƻǾȇ narciklasin 

 

¶ ŀƴǘƛƳƛǘƻǘƛŎƪȇ 

¶ ǎƛƭƴŞ ŀƴǘƛōƛƻǘƛƪǳƳ 

¶ ƛƴƘƛōƛǘƻǊ Ǌǻǎǘǳ ōǳƴŠƪ IŜ[ŀ 

¶ ƛƴƘƛōƛǘƻǊ Ǌǻǎǘǳ ƴłŘƻǊƻǾȇŎƘ 

ōǳƴŠƪ 9ƘǊƭƛŎƘ 

VII. ƳƻƴǘŀƴƛƴƻǾȇ montanin 

 

 

¶ ŀƴǘƛƪƻƴǾǳƭȊƛǾƴƝ19 

¶ ŀƴǘƛŘŜǇǊŜǎƛǾƴƝ 

¶ ŀƴȄƛƻƭȅǘƛŎƪȇ 

VIII. ƪǊƛƴƛƴƻǾȇ krinin 

 

¶ inhibice AChE20 

IX. ƘŀŜƳŀƴǘƘŀƳƛƴƻǾȇ haemanthamin 

 

 

¶ ƘȅǇŜǊǘŜƴȊƴƝ 

¶ ŎȅǘƻǘƻȄƛŎƪȇ ǇǊƻǘƛ 

ŦƛōǊƻōƭŀǎǘƛŎƪȇƳ [a¢Y ōǳƶƪłƳ 

¶ ƛƴƘƛōƛǘƻǊ Ǌǻǎǘǳ ōǳƴŠƪ IŜ[ŀ 
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3.2.1 IŀŜƳŀƴǘƘŀƳƛƴƻǾȇ  ŀ ƪǊƛƴƛƴƻǾȇ typ 

¢Ŝƴǘƻ ǘȅǇ ŀƭƪŀƭƻƛŘǻ ƧŜ ǎǘǊǳƪǘǳǊƴŠ ƻŘǾƻȊŜƴ ƻŘ 5,10b-ethanophenanthridinu21. 

V ƭƛǘŜǊŀǘǳǌŜ ǎŜ ƴŠƪŘȅ ǎƭǳőǳƧƝ Řƻ ƧŜŘƴŞ ǎƪǳǇƛƴȅΣ ƪŘŜ ƧŜ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾȇ ǘȅǇ ƻȊƴŀőƻǾłƴ Ƨŀƪƻ 

-̡ƪǊƛƴƛƴƻǾȇ ŀ ƪǊƛƴƛƴƻǾȇ Ƨŀƪƻ ʰ-ƪǊƛƴƛƴƻǾȇΦ 2ŀǎǘƻ ōȇǾł ǘŀƪŞ ǎƻǳƘǊƴƴȇ ƴłȊŜǾ Ƨŀƪƻ ƪǊƛƴŀƴƻǾȇ ǘȅǇΦ 

V ǇǌƝǇŀŘŠ ƪǊƛƴŀƴƻǾȇŎƘ ŀƭƪŀƭƻƛŘǻ se propojuje ethȅƭƻǾȇ ƳǻǎǘŜƪΣ ŎƻȌ ǾŜŘŜ ƪ vzniku dvou 

stereometricky definovŀƴȇŎƘ ǇƻŘǎƪǳǇƛƴΤ -ƪǊƛƴŀƴƻǾȇ b a a. bŜƧƴƻǾŠƧǑƝ ǎǘŀǘƛǎǘƛŎƪŞ ǵŘŀƧŜ 

ǳƪŀȊǳƧƝΣ ȌŜ ǇǌƛōƭƛȌƴŠ сл ȊłǎǘǳǇŎǻ ŀƭƪŀƭƻƛŘǻ ƪǊƛƴŀƴǻ ōȅƭƻ ǇƻŘǊƻōŜƴƻ ǎŎǊŜŜƴƛƴƎǳ ŎȅǘƻǘƻȄƛŎƛǘȅ 

ǇǊƻǘƛ ǎǘŜƧƴŞƳǳ Ǉƻőǘǳ ƴłŘƻǊƻǾȇŎƘ ōǳƴŠőƴȇŎƘ ƭƛƴƛƝ. Krinamin, haemanthamin a haemanthidin 

Ƨǎƻǳ ƴŜƧőŀǎǘŠƧǑƝƳƛΣ ȊŀǘƝƳŎƻ ambellin  a buphanisin  Ƨǎƻǳ ƳŞƴŠ őŀǎǘŞ ȊŜ ǎŞǊƛŜ b. 

IŀŜƳŀƴǘƘŀƳƛƴ ōȅƭ ƛŘŜƴǘƛŦƛƪƻǾłƴ Ƨŀƪƻ ƴŜƧŀƪǘƛǾƴŠƧǑƝ ŀƭƪŀƭƻƛŘ ƪǊƛƴŀƴƻǾŞƘƻ ǘȅǇǳ Ǿ ƭƛŘǎƪȇŎƘ 

ǊŀƪƻǾƛƴƴȇŎƘ ōǳƶƪłŎƘ s hodnotou ED50 = лΣо ˃Ǝ κ Ƴƭ ǇǊƻǘƛ ŦƛōǊƻǎŀǊƪƻƳƻǾȇƳ ōǳƶƪłƳ 

HT108022.  
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hōǊłȊŜƪ н: tǊƛƳłǊƴƝ ōƛƻǎȅƴǘŜǘƛŎƪł ŎŜǎǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ16 
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IƭŀǾƴƝ ȊłǎǘǳǇŎƛ Ƨǎƻǳ ƘŀŜƳŀƴǘƘŀƳƛƴΣ ƘŀŜƳŀƴǘƘƛŘƛƴΣ krinamin, papyramin, maritidin a 

vittatin23, 24.  

 

 

hōǊłȊŜƪ о: {ǘǊǳƪǘǳǊƴƝ ǾȊƻǊŎŜ ǾȅōǊŀƴȇŎƘ ȊłǎǘǳǇŎǻ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ ǘȅǇǳ 

3.3 hōŜŎƴł Ŧŀƪǘŀ ƻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

3.3.1 ±ȇǎƪȅǘ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

 Alkaloid haemanthamin se vyskytuje v ƴŠƪƻƭƛƪŀ ǊƻŘŜŎƘ Haemanthus, Crinum, 

Hippeastrum, Hymenocallis, Zephyranthes a Narcisssus25. tǌƝƪƭŀŘȅ ǊƻǎǘƭƛƴƴȇŎƘ ŘǊǳƘǻ Ȋ rodu 

Narcissus, ȊŜ ƪǘŜǊȇŎƘ ōȅƭ ǘŜƴǘƻ ŀƭƪŀƭƻƛŘ ƛȊƻƭƻǾłƴΣ jsou: Narcissus cv. Bridal Crown, Narcissus 

asturiensis, Narcissus cv. Sealing, Narcissus bujei, Narcissus poeticus cv. Pink Parasol 

a Narcissus pseudonarcissus sv. Dutch Master ŀ ŘŀƭǑƝ24, 26.  

!ƭƪŀƭƻƛŘȅ ǎŜ ǾȅǎƪȅǘǳƧƝ Ǿ ŎŜƭŞ ǊƻǎǘƭƛƴŠΣ ŀǾǑŀƪ ƴŜƧǾȅǑǑƝ ƳƴƻȌǎǘǾƝ ƧŜ ƻōǎŀȌŜƴƻ Ǿ cibuli14. 

3.3.2 Vlastnosti haemanthaminu  

SƛƭƴŞ ǇǊƻǘƛǊŀƪƻǾƛƴƴŞ Ǿƭŀǎǘƴƻǎǘƛ Narcissus poeticus [Φ ōȅƭȅ ƧƛȌ ȊƴłƳȅ ŀƴǘƛŎƪŞƳǳ ƭŞƪŀǌƛ 

Hippokratu z Kosu (cca 460-37л ǇǌŜŘ YǊƛǎǘŜƳύΣ ƪǘŜǊȇ ŘƻǇƻǊǳőƻǾŀƭ ǇŜǎŀǊ ǇǌƛǇǊŀǾŜƴȇ 

z ƴŀǊŎƛǎƻǾŞƘƻ ƻƭŜƧŜ ǇǊƻ ƭŞőōǳ ƴłŘƻǊǻ v oblasti ŘŠƭƻƘȅ27. 

!ƭƪŀƭƻƛŘȅ ƛȊƻƭƻǾŀƴŞ Ȋ Ǌƻǎǘƭƛƴ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ƳŀƧƝ ǇƻǘŜƴŎƛłƭ Ƨŀƪƻ ǘŜǊŀǇŜǳǘƛƪŀ 

pro ƭŞőōǳ őƭƻǾŠƪŀΦ IŀŜƳŀƴǘƘŀƳƛƴ ōȅƭ ǎǘǳŘƻǾłƴ Ƨŀƪƻ ƴƻǾŞ ǇǊƻǘƛǊŀƪƻǾƛƴƴŞ őƛƴƛŘƭƻ ŘƝƪȅ ǎǾŞ 

ǎŎƘƻǇƴƻǎǘƛ ǇǌŜƪƻƴŀǘ ǊŜȊƛǎǘŜƴŎƛ ǊŀƪƻǾƛƴƻǾȇŎƘ ōǳƴŠƪ ƴŀ ŀǇƻǇǘƽȊǳΦ .ƛƻŎƘŜƳƛŎƪŞ ŜȄǇŜǊƛƳŜƴǘȅ 

ƴŀȊƴŀőǳƧƝΣ ȌŜ ƘŀŜƳŀƴǘƘŀƳƛƴ ŎƝƭƝ na ribozom. Struktura ƻŘƘŀƭǳƧŜΣ ȌŜ ƘŀŜƳŀƴǘƘŀƳƛƴ ǎŜ 

ȊŀƳŠǌǳƧŜ ƴŀ ǊƻȊǑǘŠǇ ! ƴŀ ǾŜƭƪŞ ǊƛōƻȊƻƳłƭƴƝ podjednotce ǇǌŜǎƪǳǇǳƧƝŎƝ rRNA, aby zastavila 
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ǇǊƻŘƭƻǳȌŜƴƝ ŦłȊŜ ǇǌŜƪƭŀŘǳΦ 5łƭŜ ōȅƭƻ ǇǊƻƪłȊłƴƻΣ ȌŜ ƘŀŜƳŀƴǘƘŀƳƛƴ ŀ ŘŀƭǑƝ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ 

ŀƭƪŀƭƻƛŘȅ ǘŀƪŞ ƛƴƘƛōǳƧƝ ǎǇŜŎƛŦƛŎƪȅ ǊƛōƻȊƻƳ Ǿ ōƛƻƎŜƴŜȊƛΣ ǾȅǾƻƭłǾŀƧƝŎƝ ǊŜŀƪŎƛ ƴŀ ƴǳƪƭŜłǊƴƝ ǎǘǊŜǎ 

a ǾŜŘƻǳŎƝ ƪ ǎǘŀōƛƭƛȊŀŎƛ Ǉро Ǿ ǊŀƪƻǾƛƴƻǾȇŎƘ ōǳƶƪłŎƘ28.  

3.3.3 /ƘŜƳƛŎƪŞ Ǿlastnosti haemanthaminu 

3-Methoxy-1,2-didehydrokrinan-11-ol je ŎƘŜƳƛŎƪȇ ƴłȊŜǾ pro haemanthamin. 

9ȄƛǎǘǳƧŜ ǾǑŀƪ ƴŠƪƻƭƛƪ ǎȅƴƻƴȅƳ ǇǊƻ ǘǊƛǾƛłƭƴƝ ƴłȊŜǾ ƭłǘƪȅ, ƴŀǇǌΦ 3-epikrinamƛƴΣ ƴŀǘŀƭŜƴǎƛƴ őƛ 

NSC-4. VǑŜŎƘƴȅ ǇŀǘǌƝ ƪŜ ǎǘŜƧƴŞ ǎƭƻǳőŜƴƛƴŠΣ ŀƭŜ ǳȌƝǾŀƧƝ ǎŜ ƳłƭƻƪŘȅ.  

 

 

hōǊłȊŜƪ п: 3D model haemanthaminu  

CAS ǊŜƎƛǎǘǊŀőƴƝ őƝǎƭƻ: 466-75-1; ǎƻǳƘǊƴƴȇ ƳƻƭŜƪǳƭłǊƴƝ ǾȊƻǊŜŎΥ /17 H19 NO4; ƳƻƭłǊƴƝ 

hmotnost: 301,34; ƪƻŜŦƛŎƛŜƴǘ ǇƻŘƝƭǳ ƻƪǘŀƴƻƭ κ ǾƻŘŀ Ƨŀƪƻ ƭƻƎt oktanol / voda: 1,47ς1,56 dle 

ǇǊƻǇƻőǘǳ29. 

3.3.4 .ƛƻƭƻƎƛŎƪł ŀƪǘƛǾƛǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

3.3.4.1 tǊƻǘƛƴłŘƻǊƻǾł ŀƪǘƛǾƛǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

¦ ŀƭƪŀƭƻƛŘǳ ōȅƭŀ ǇǊƻƪłȊłƴŀ ŎȅǘƻǘƻȄƛŎƪł ŀƪǘƛǾƛǘŀ ǇǊƻǘƛ ǑƛǊƻƪŞƳǳ ǘȅǇǳ ƴłŘƻǊƻǾȇŎƘ 

ōǳƴŠƪΣ Ƨŀƪƻ ƧŜ ǘȅǇ ah[¢-4, HepG2, HeLa, MCF-7, CEM, K562, G-осΦ 5łƭŜ ǇǊƻǘƛ ƭƛŘǎƪȇƳ 

ŦƛōǊƻōƭŀǎǘǻƳ Ƨŀƪƻ ƧŜ !рпфΣ h9нмΣ IǎсуоΣ ¦отоΣ {Ya9[ ŀ .мсCмл30. Seznam zkratek shrnuje 

Tabulka 4. 

bŀ ƛƴŘǳƪŎƛ ŀǇƻǇǘƽȊȅ ǳ ƭƛŘǎƪȇŎƘ ƭŜǳƪŜƳƛŎƪȇŎƘ ōǳƴŠƪ WǳǊƪŀǘ Ǿ roce нлмо ǇǊƻōŠƘƭŀ 

ǎǘǳŘƛŜΣ ƪŘŜ ƘƭŀǾƴƝƳ ǵƪƻƭŜƳ ōȅƭƻ ȊƪƻǳƳŀǘ ǵőƛƴƪȅ Ƙaemanthaminu a haemanthidinu. 

V ǇƻǊƻǾƴłƴƝ ōȅƭƻ ǇǊƻƪłȊłƴƻΣ ȌŜ ƘŀŜƳŀƴǘƘƛŘƛƴ ƧŜ ǵőƛƴƴŠƧǑƝ ǇǊƻǘƛ ƭŜǳƪŜƳƛŎƪȇƳ ¢-ƭȅƳŦƻŎȅǘǻƳ 

nŜȌ ƘŀŜƳŀƴǘƘŀƳƛƴΦ ±ȇȊƪǳƳŜƳ ǎŜ ǘŀƪŞ ȊƧƛǎǘƛƭƻΣ ȌŜ tyto dva alkaloidy u leukemiŎƪȇŎƘ ōǳƴŠƪ 

ƳŀƧƝ ǾȇǊŀȊƴŠƧǑƝ ǵőƛƴŜƪ ƴŀ ŀǇƻǇǘƽȊǳ ƴŜȌ ƧŜ ǘƻƳǳ ǳ ƎŀƳŀ ȊłǌŜƴƝ30. Po ǾȅǎǘŀǾŜƴƝ ōǳƴŠƪ 

v ƪƻƴŎŜƴǘǊŀŎƝŎƘ ƻŘ р Řƻ нл ҡa ǘŠƳǘƻ ŘǾŠƳŀ ŀƭƪŀƭƻƛŘǻƳ ōȅƭŀ ǇƻȊƻǊƻǾłƴŀ ȊǾȇǑŜƴł 

ŀǇƻǇǘƽȊŀΣ ƪǘŜǊł ōȅƭŀ ŘƻǇǊƻǾłȊŜƴŀ ŀƪǘƛǾŀŎƝ ƪŀǎǇłȊ оΣ тΣ у ŀ 9. Naopak byl ǎƴƝȌŜƴ 

mitoŎƘƻƴŘǊƛłƭƴƝ ƳŜƳōǊłƴƻǾȇ ǇƻǘŜƴŎƛłƭ ŀ ȊŀǎǘŀǾŜƴ ōǳƴŠőƴȇ Ŏȅƪƭǳǎ Ǿ Dм ŀ Dнκa ŦłȊƛ31.  
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tƻȊŘŠƧƛ ōȅƭŀ ȊƧƛǑǘŠƴŀ ŀƴǘƛƻȄƛŘŀǘƛǾƴƝ ŀƪǘƛǾƛǘŀ ƪǾŀƴǘƛŦƛƪƻǾłƴŀ ǾȅŎƘȅǘłǾŀŎƝƳ ǘŜǎǘŜƳ 

DPPH (2,2-difenyl-1-(2,4,6-ǘǊƛƴƛǘǊƻŦŜƴȅƭύƘȅŘǊŀȊƛƴȅƭύ ƴŀ ǇǌŜŘŜƳ ǾȅǘǾƻǌŜƴȇŎƘ ǾƻƭƴȇŎƘ 

ǊŀŘƛƪłƭŜŎƘΦ 5ŀƭǑƝ ǘŜǎǘ ǳǊőƛƭ ƛƴǘŜǊŀƪŎƛ ƳŜȊƛ 5b! ŀ wb! ŀ ƻŘƘŀƭƛƭ ǎƛƭƴŠ ǊƻǎǘƻǳŎƝ ƛƴƘƛōƛőƴƝ ŜŦŜƪǘ 

haemantƘŀƳƛƴǳ ƴŀ [рмту ƳȅǑƝ ƭȅƳŦƻƳ30. 

 

Tabulka 2: CȅǘƻǘƻȄƛŎƪł ŀƪǘƛǾƛǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ƴŀ ǾȅōǊŀƴȇŎƘ ƴłŘƻǊƻǾȇŎƘ ŀ ƴŜƴłŘƻǊƻǾȇŎƘ 

ōǳƴŠőƴȇŎƘ ƭƛƴƛƝŎƘ - MTT test32 

.ǳƴŠőƴł ƭƛƴƛŜ 
Haemanthamin  

IC50 ό˃aύ 

Jurkat нΣп ҕ лΣо 

MOLT-4 мΣн ҕ лΣн 

A549 мΣп ҕ лΣр 

HT-29 нΣп ҕ лΣр 

PANC-1 нΣр ҕ лΣс 

A2780 нΣн ҕ лΣн 

HeLa нΣм ҕ лΣо 

MCF-7 мΣо ҕ лΣн 

SAOS-2 нΣо ҕ лΣр 

MRC-5 нΣр ҕ лΣс 

 

5ƭŜ ǾȇȊƪǳƳǳ Ȋ roku 2010 ƘŀŜƳŀƴǘƘŀƳƛƴ ŀ ƧŜƘƻ ǇǌƝōǳȊƴȇ ƘŀŜƳŀƴǘƘƛŘƛƴ ǾȅƪłȊŀƭȅ 

ǾŜƭƛŎŜ ȊŀƧƝƳŀǾŞ ǾȇǎƭŜŘƪȅ ǇǊƻǘƛ ƴŠƪƻƭƛƪŀ ōǳƴŠőƴȇƳ ƭƛƴƛƝm. Naopak alkaloid ŀƳōŜƭƭƛƴΣ ƪǘŜǊȇ ǎŜ 

od haemathaminu ƻŘƭƛǑǳƧŜ ǇƻǳȊŜ Ǿ ǇǊƻǎǘƻǊƻǾŞƳ ǳǎǇƻǌłŘłƴƝ ŀ Ƴł ƴŀǾƝŎ Ǿ poloze 7 methoxy 

skupinu (hōǊłȊŜƪ 5), ƴŜǾȅƪłȊŀƭ ǘŞƳŠǌ ȌłŘƴƻǳ ŀƪǘƛǾƛǘǳ όTabulka 3)33. 

 

 

 

hōǊłȊŜƪ р: tƻǊƻǾƴłƴƝ ǎǘǊǳƪǘǳǊȅ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ό1) a ambellinu (2) 
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Tabulka 3: /ȅǘƻǘƻȄƛŎƪł aktivita u ǾȅōǊŀƴȇŎƘ ōǳƴŠőƴȇŎƘ ƭƛƴƛƝΦ IƻŘƴƻǘȅ Ƨǎƻǳ ǳǾŜŘŜƴȅ Ƨŀƪƻ 

IC50ό˃aύ
33,34  

.ǳƴŠőƴł ƭƛƴƛŜ  Haemanthamin Haemanthidin Ambellin 

A549 4,5 ҕ 0,6 4,0 ҕ лΣп млл 

OE21 6,8 ҕ 0,7 оΣт ҕ лΣн усΣл ҕ оΣл 

Hs683 7,0 ҕ 0,3 пΣо ҕ лΣн млл 

U373 7,7 ҕ 0,5 оΣу ҕ лΣн млл 

SKMEL 8,5 ҕ 0,2 пΣн ҕ лΣн млл 

B16F10 6,8 ҕ 0,2 оΣм ҕ лΣн млл 

CEM нΣм ҕ 0,4 n. n. 

K562 оΣп ҕ мΣс n. n. 

G-361 оΣт ҕ лΣп n. n. 

BJ нΣт ҕ лΣн n. n. 

n. ς ƴŜƳŠǌŜƴƻ 

 

Tabulka 4Υ ±ȇȊƴŀƳ ȊƪǊŀǘŜƪ ōǳƴŠőƴȇŎƘ ƭƛƴƝƝ ǳǾŜŘŜƴȇŎƘ Ǿ Tabulce 2, 3 

Zkratka  VȇȊƴŀƳ Zkratka  VȇȊƴŀƳ 

Jurkat ŀƪǳǘƴƝ ƭŜǳƪŞƳƛŜ ¢-lymfocytǻ A549 
ƴŜƳŀƭƻōǳƴŠőƴȇ ǇƭƛŎƴƝ 

karcinom 

MOLT-4 ŀƪǳǘƴƝ ƭȅƳŦƻōƭŀǎǘƛŎƪł ƭŜǳƪŞƳƛŜ OE21 karcinom ƧƝŎƴǳ 

A549 karcinom plic Hs683 ŀƴŀǇƭŀǎǘƛŎƪȇ ƳŜƭŀƴƻƳ 

HT-29 ƪƻƭƻǊŜƪǘłƭƴƝ ŀŘŜƴƻƪŀǊŎƛƴƻƳ U373 lƛŘǎƪȇ ƎƭƛƻōƭŀǎǘƻƳ 

PANC-1 
ŜǇƛǘƘŜƭƻƛŘƴƝ ƪŀǊŎƛƴƻƳ 

pankreatu 
SKMEL melanom 

A2780 ƪŀǊŎƛƴƻƳ ǾŀƧŜőƴƝƪǳ B16F10 ƳȅǑƝ ƳŜƭŀƴƻƳ 

HeLa ŀŘŜƴƻƪŀǊŎƛƴƻƳ ŘŠƭƻȌƴƝƘƻ ƘǊŘƭŀ CEM 
ŀƪǳǘƴƝ T-ƭȅƳŦƻōƭŀǎǘƻƛŘƴƝ 

ƭŜǳƪŞmie 

MCF-7 adenokarcinom prsu K562 ŎƘǊƻƴƛŎƪł ƳȅŜƭƻƛŘƴƝ ƭŜǳƪŞƳƛŜ 

SAOS-2 osteosarkom G-361 ƳŀƭƛƎƴƝ ƳŜƭŀƴƻƳ 

NŜƴłŘƻǊƻǾł ōǳƴŠőƴł ƭƛƴƛŜ NŜƴłŘƻǊƻǾł ōǳƴŠőƴł ƭƛƴƛŜ 

MRC-5 ǇƭƛŎƴƝ ƭƛŘǎƪȇ ŦƛōǊƻōƭŀǎǘ BJ ƴƻǊƳłƭƴƝ ƭƛŘǎƪȇ ŦƛōǊƻōƭŀǎǘ 
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3.3.4.2 LƴƘƛōƛőƴƝ ŀktivita proti AChE a BuChE 

Acetylcholin (ACh) ƧŜ ƳŜŘƛłǘƻǊΣ ƪǘŜǊȇ pǻǎƻōƝ Ƨŀƪƻ ƴŜǳǊƻǘǊŀƴǎƳƛǘŜǊ ƻǾƭƛǾƶǳƧƝŎƝ ǇŀƳŠǙΣ 

ǳőŜƴƝ ŀ ŘŀƭǑƝ ƪƻƎƴƛǘƛǾƴƝ ŦǳƴƪŎŜ őƛ Ƨŀƪƻ ƴŜǳǊƻƳƻŘǳƭłǘƻǊ ǊŜƎǳƭǳƧƝŎƝ ǾȊŘłƭŜƴŠƧǑƝ 

ƴŜǳǊƻǘǊŀƴǎƳƛǘŜǊƻǾŞ ǎȅǎǘŞƳȅΦ !/Ƙ ƧŜ ǎȅƴǘŜǘƛȊƻǾłƴ Ǿ ƴŜǳǊƻƴŜŎƘ Ȋ ŀƳƛƴƻƪȅǎŜƭƛƴȅ ŀŎŜǘȅƭ-CoA 

a cholinu pƻƳƻŎƝ ŜƴȊȅƳǳ cholinacetyltransferasy. IƭŀŘƛƴŀ ǘƻƘƻǘƻ ŜƴȊȅƳǳ ǎŜ ǎƴƛȌǳƧŜ 

pǌƛ ǇƻǑƪƻȊŜƴƝ ƴŜǳǊƻƴǻ a tvorba ACh ǘŀƪ ȊƴŀőƴŠ ƪƭŜǎł35. {ƴƝȌŜƴł ǵǊƻǾŜƶ ACh v oblastech 

ƳƻȊƪǳ ǎƻǳǾƛǎƝ ǎ ǇŀƳŠǘƝ ŀ ǳőŜƴƝƳ όŎƘƻƭƛƴŜǊƎƴƝ ƘȅǇƻǘŞȊŀύ ŀ ŀƪǳƳǳƭŀŎŜ ƴŜōƻ ƭƛƪǾƛŘŀŎŜ 

ŀƳȅƭƻƛŘƴƝŎƘ ʲ Ǉƭŀƪǻ(A̡ ύ όŀƳȅƭƻƛŘƴƝ ƘȅǇƻǘŞȊŀύ Ƨǎƻǳ ǇƻǾŀȌƻǾłƴȅ Ȋŀ ƴŠƪǘŜǊŞ Ȋ ƘƭŀǾƴƝŎƘ ǇǌƝőƛƴ 

ƻƴŜƳƻŎƴŠƴƝ !536. HƭŀŘƛƴȅ ŜƴȊȅƳǻ ŀŎŜǘȅƭŎƘƻƭƛƴŜǎǘŜǊŀǎȅ ό!/Ƙ9ύ ŀ ōǳǘȅǊȅƭŎƘƻƭƛƴŜǎǘŜǊŀǎȅ 

ό.ǳ/Ƙ9ύΣ ƪǘŜǊȇƳƛ ƧŜ !/Ƙ ǊƻȊƪƭłŘłƴΣ ǎŜ zvȅǑǳƧƝ ōŠƘŜƳ !5 ŀ ǘƝƳ ŘƻŎƘłȊƝ k ƧŜƘƻ ǊȅŎƘƭŜƧǑƝƳǳ 

odboǳǊłǾłƴƝ35. Oba ŜƴȊȅƳȅ Ƨǎƻǳ ǎŎƘƻǇƴŞ ƘȅŘǊƻƭȅȊƻǾŀǘ !/Ƙ ǊȅŎƘƭƻǎǘƝ ǾŠǘǑƝ ƴŜȌ 10 000 

molekul za sekundu37.  

 K terapii AD s ƭŜƘƪȇƳ ŀ ǎǘǌŜŘƴƝƳ ǎǘǳǇƴŠƳ ǎŜ ǾȅǳȌƝǾŀƧƝ ƛnhibitory AChE. tǻǎƻōŜƴƝƳ 

ƛƴƘƛōƛǘƻǊǻ ŎƘƻƭƛƴŜǎǘŜǊłȊ ǎŜ ƻŘŘłƭƝ ǇǌŜŎƘƻŘ Řƻ ǘŠȌƪȇŎƘ ǎǘłŘƛƝ ŀ ȊǇƻƳŀƭƝ ǎŜ ǇǊǻōŠƘ AD38.  

 V ǎƻǳőŀǎƴƻǎǘƛ ƧŜŘƛƴȇ ƪƭƛƴƛŎƪȅ ǳȌƝǾŀƴȇ ŀƭƪŀƭƻƛŘ z őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ je galanthamin. 

{ǘŀƴŘŀǊŘƴŠ ǎŜ ǇǊƻ ǇƻǊƻǾƴłǾłƴƝ ǵőƛƴƪǻ ƧŜŘƴƻǘƭƛǾȇŎƘ ƛƴƘƛōƛǘƻǊǻ ǇƻǳȌƝǾł ƘƻŘƴƻǘŀ IC50 Σ ƪǘŜǊł 

ǇǌŜŘǎǘŀǾǳƧŜ ƪƻƴŎŜƴǘǊŀŎƛ ŘŀƴŞ ƭłǘƪȅ ǇƻǘǌŜōƴƻǳ ǇǊƻ ǾȅǾƻƭłƴƝ рл҈ ǵőƛƴƪǳΣ Ǿ ǘƻƳǘƻ ǇǌƝǇŀŘŠ 

ƪƻƴŎŜƴǘǊŀŎƛΣ ƪǘŜǊł ȊǇǻǎƻōƝ рл҈ ƛƴƘƛōƛőƴƝ ŜŦŜƪǘΦ  

V roce 2002 byla provedena studie na schopnost inhibice AChE u ǊǻȊƴȇŎƘ ŀƭƪŀƭƻƛŘǻ 

z őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ rodu Narcissus. Galanthamin v ǘŞǘƻ ǎǘǳŘƛƛ ŘƻǎłƘl IC50 ό˃aύ Ґ мΣлт 

ҕ 0,18. LƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘǳ ǾȅƪłȊŀƭ ŘłƭŜ ǎŀƴƎǳƛƴƛƴΣ ŀƭƪŀƭƻƛŘ ƎŀƭŀƴǘƘŀƳƛƴƻǾŞƘƻ ǘȅǇǳΣ ƧŜƘƻȌ 

hodnota byla ŘƻƪƻƴŎŜ ƭŜǇǑƝ όL/50 ό˃aύ Ґ лΣмл ҕ лΣлмύΦ IŀŜƳŀƴǘƘŀƳƛƴ neǾȅƪłȊŀƭ ȌłŘƴȇ 

ƛƴƘƛōƛőƴƝ ǇƻǘŜƴŎƛłƭ39. 

bŀ YŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ ǎŜ ƴŀƳŠǌƛƭŀ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘŀ Ǿǻőƛ !/Ƙ9 ƛ .ǳ/Ƙ9  

ȊŜ ǎǇŜŎƛŦƛŎƪŞƘƻ ŘǊǳƘǳ Narcissus pseudonarcissus cv. Dutch Master. Z ŀƭƪŀƭƻƛŘǻ ƻǇŠǘ 

ƎŀƭŀƴǘƘŀƳƛƴ ŘƻǎłƘƭ ƴŜƧǾȇȊƴŀƳƴŠƧǑƝŎƘ ƘƻŘƴƻǘ Ǿǻőƛ !/Ƙ9 όL/50 ό˃aύ Ґ мΣтл ҕ лΣмлύΦ  !ƪǘƛǾƛǘŀ 

ǇǊƻǘƛ .ǳ/Ƙ9 ōȅƭŀ ƴŜƧǾƝŎŜ ȊŀƧƝƳŀǾł ǳ ƴŀǊŎƛƳŀǘǳƭƛƴǳ (IC50 ό˃aύ Ґ рΣфл ҕ лΣноύΦ IŀŜƳŀƴǘƘŀƳƛƴ 

ȊŀǘƝƳ ƴŜŘƻǎłƘƭ ǾȇȊƴŀƳƴȇŎƘ ƘƻŘƴƻǘ ani u jŜŘƴŞ Ȋ ŎƘƻƭƛƴŜǎǘŜǊłȊΣ ǇǊƻǘƻ ǎŜ ǳǾłŘƝ 

IC50 ό˃aύ  50040.  

3.3.4.3 Inhibice GSK-о  ̡

DƭȅƪƻƎŜƴ ǎȅƴǘłȊŀ ƪƛƴłȊŀ оʲ (GSK-3 )̡ ƧŜ ǾǑǳŘȅǇǌƝǘƻƳƴȇ ŜƴȊȅƳ ǎ ǾȅǎƻƪȇƳƛ ƘƭŀŘƛƴŀƳƛ 

ŜȄǇǊŜǎŜ Ǿ ƳƻȊƪǳ ŀ ƧŜ ǎǇƻƧŜƴ ǎ ǌŀŘƻǳ ƴŜǳǊƻƭƻƎƛŎƪȇŎƘ ǇƻǊǳŎƘΣ Ƨŀƪƻ ƧŜ !5Σ ōƛǇƻƭłǊƴƝ ƴŜƳƻŎΣ 
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Huntingtonova ŎƘƻǊƻōŀ ŀ ŘŀƭǑƝ ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾƴƝ ǇƻǊǳŎƘȅ41Φ IȅǇŜǊŦƻǎŦƻǊȅƭŀŎŜ ˍ ǇǊƻǘŜƛƴǳ 

ȊǇǊƻǎǘǌŜŘƪƻǾŀƴł D{Y-оʲ komplikuje AD ŀ ǘǾƻǌƝ ƴŜǳǊƻƴłƭƴƝ ƪƭǳōƪŀ42. 5ƻŎƘłȊƝ-li k nadƳŠǊƴŞ 

ǘǾƻǊōŠ !ʲΣ aktivita GSK-3ʲ ǎŜ ȊǾȇǑƝ35Φ !ƳȅƭƻƛŘƴƝ Ǉƭŀƪȅ ƛ ƴŜǳǊƻƴłƭƴƝ ƪƭǳōƪŀ ƳƻƘƻǳ ȊǇǻǎƻōƛǘ 

nadmŠǊƴŞ ǳǾƻƭƶƻǾłƴƝ ƎƭǳǘŀƳłǘǳ Ǿ ǳǊőƛǘȇŎƘ őłǎǘŜŎƘ /b{Σ ŎƻȌ ƳǻȌŜ ǾŞǎǘ ŀȌ ƪ ƴŜǳǊƻƴłƭƴƝ 

ǎƳǊǘƛ ǇǊƻǎǘǌŜŘƴƛŎǘǾƝƳ b-metyl D-asparǘłǘ όba5!ύ ǊŜŎŜǇǘƻǊǻ43.  

V ǎƻǳőŀǎƴŞ ŘƻōŠ ŜȄƛǎǘǳƧŜ ƴŠƪƻƭƛƪ ƛƴƘƛōƛǘƻǊǻ D{Y-оʲ ǾȅǾƛƴǳǘȇŎƘ ǇǊƻ !5 ŀ ōƛǇƻƭłǊƴƝ 

poruchu42
. Mezi inhibitory GSK-о ̡ƭȊŜ ŘƭŜ ƭƛǘŜǊŀǘǳǊȅ ȊŀǌŀŘƛǘ ǎǘǊǳƪǘǳǊƴŠ ǊǻȊƴƻǊƻŘŞ ƭłǘƪȅ Ƨŀƪƻ 

ŘŜǊƛǾłǘȅ ǘƘƛŀȊƻƭƛŘƛƴŘƛƻƴǳΣ ǇŀǳƭƭƻƴȅΣ ƳŀƭŜƛƳƛŘȅΣ ƛƴŘƛǊǳōƛƴȅΣ ƳƻƴƻǾŀƭŜƴǘƴƝ ƪŀǘƛƻƴ ƭƛǘƘƛŀ 

a ŀƭƪŀƭƻƛŘȅ ƛȊƻƭƻǾŀƴŞ Ȋ ƳƻǌǎƪȇŎƘ hub44, ŘłƭŜ ǘŀƪŞ ŀƭƪŀƭƻƛŘȅ ǾȅǎƪȅǘǳƧƝŎƝ ǎŜ Ǿ rostlinłŎƘ őŜƭŜŘƛ 

Amaryllidaceae45.  

V ǊłƳŎƛ ǎǘǳŘƛŜ Ȋ roku 2018 byl proveden screening AA ŀƭƪŀƭƻƛŘǻ ǎŜ ȊŀƳŠǌŜƴƝƳ ƴŀ 

ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘǳ Ǿǻőƛ GSK-о.̡ Tabulka 5 zobrazuje vybranŞ ŀƭƪŀƭƻƛŘȅ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ 

a ƪǊƛƴƛƴƻǾŞƘƻ ǘȅǇǳΦ Haemanthamin ǾȅƪłȊŀƭ ƳƝǊƴƻǳ inhibici (52,4 ҕ л,1%). V Tabulce 5 je 

ǎǊƻǾƴłƴƝ ǎ ƳŀǎƻƴƛƴŜƳΣ ŎƻȌ ƧŜ ŀƭƪŀƭƻƛŘ ƘƻƳƻƭȅƪƻǊƛƴƻǾŞƘƻ ǘȅǇǳΣ ƪǘŜǊȇ Ǿ ǘŜǎǘƻǾłƴƝ ǾȅƪŀȊƻǾŀƭ 

ƴŜƧƭŜǇǑƝ ƛƴƘƛōƛŎƛ45.  

 

Tabulka 5: Screening ǾȅōǊŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ !! pro jejich schopnost inhibovat GSK-оʲ45  

Alkaloid GSK-оʲ ό҈ ƛƴƘƛōƛŎŜύ GSK-оʲ όL/50 ό˃aύύ 

Haemanthamin рнΣп ҕ лΣм n. 

Haemanthidin ооΣл ҕ нΣн n. 

Ambellin оуΣл ҕ лΣу n. 

Krinin офΣс ҕ рΣп n. 

Masonin ссΣл ҕ пΣл нтΣум ҕ лΣлр 

ϝƴΦ Ґ ƴŜƳŠǌŜƴƻ 

3.3.4.4 Inhibice POP 

tǊƻƭȅƭƻǾł ƻƭƛƎƻǇŜǇǘƛŘłȊŀ όthtύ ƧŜ ŎȅǘƻǎƻƭƻǾł ǎŜǊƛƴƻǾł ǇŜǇǘƛŘłȊŀΣ ƪǘŜǊł ƘȅŘǊƻƭȅȊǳƧŜ 

ƳŀƭŞ ǇŜǇǘƛŘȅ ƴŀ ƪƻƴŎƛ ƻōǎŀƘǳƧƝŎƝ ƴŀ ƪŀǊōƻȄȅǎƪǳǇƛƴŠ ǇǊƻƭƛƴƻǾŞ Ȋōȅǘƪȅ Ƨŀƪƻ ƧŜ ǾŀȊƻǇǊŜǎƛƴΣ 

substance P a thyrotropin ς ǳǾƻƭƶǳƧƝŎƝ ƘƻǊƳƻƴȅΣ ƪǘŜǊŞ ǎŜ ǇƻŘƝƭŜƧƝ ƴŀ ǇǊƻŎŜǎǳ ǳőŜƴƝ ŀ ǇŀƳŠǘƛΦ  

¢ȅǘƻ ƴŜǳǊƻǇŜǇǘƛŘȅ Ƨǎƻǳ ȊƴłƳŞ ŘǻƭŜȌƛǘŞ ƳƻŘǳƭłǘƻǊȅ Ǿ ƪƻƎƴƛǘƛǾƴƝŎƘ ŦǳƴƪŎƝŎƘ ŀ ŘŜƎǊŀŘǳƧƝ 

ǇŜǇǘƛŘȅ ǇƻƳƻŎƝ tht a ƳƻƘƻǳ ǳǊȅŎƘƭƛǘ ǇǊƻŎŜǎ ǎǘłǊƴǳǘƝ ŀ ǇǊŀǾŘŠǇƻŘƻōƴŠ mohou ōȇǘ 

ȊŀǇƻƧŜƴȅ Řƻ ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾƴƝŎƘ ŎƘƻǊƻō ȊłǾƛǎƭȇŎƘ ƴŀ ǾȇǑƛ ǾŠƪǳΦ .ȅƭƻ ȊƧƛǑǘŠƴƻΣ ȌŜ ƴŠƪǘŜǊŞ 
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inhibitory POP Ƨǎƻǳ ǎƛƭƴł ŀƴǘƛŘŜƳŜƴŎƛŀ, ŀ ǘǳŘƝȌ ƛƴƘƛōƛŎŜ tht ōȅ ƳƻƘƭŀ ōȇǘ ǇƻŘǇǻǊƴȇƳ 

ƴłǎǘǊƻƧŜƳ Ǉǌƛ ƭŞőōŠ !546. 

 V ǎƻǳőŀǎƴƻǎǘƛ ǎŜ ǇƻǳȌƝǾł ŦŜƴƻƭƛŎƪȇ ŦƭŀǾƻƴƻƛŘ ōŀƧƪŀƭƛƴΣ ƪǘŜǊȇ ƧŜ ƛȊƻƭƻǾłƴ ȊŜ ǑƛǑłƪǳ 

ōŀƧƪŀƭǎƪŞƘƻ (Scutellaria baicalensis) z őŜƭŜŘƛ Lamiaceae, jŀƪƻ ǎǘŀƴŘŀǊŘ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘȅΦ 

BŀƧƪŀƭƛƴ ǇǌŜŘ ŀōǎƻǊǇŎƝ ǑǘŠǇƝ ǎǘǌŜǾƴƝ ʲ-glukuronidasou na aglykon bajkaleinΣ ƪǘŜǊȇ ƧŜ 

ƭƛǇƻŦƛƭƴŠƧǑƝΦ .ŀƧƪŀƭŜƛƴ ƴłǎƭŜŘƴŠ ǾǎǘǳǇǳƧŜ Řƻ ƪǊŜǾƴƝƘƻ ǌŜőƛǑǘŠ ǇǌŜǎ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴłƭƴƝ ǘǊŀƪǘ 

a ǾƻƭƴŠ ǇǌŜŎƘłȊƝ ƘŜƳŀǘƻŜƴŎŜŦŀƭƛŎƪƻǳ ōŀǊƛŞǊǳΦ ± ȊłǾƛǎƭƻǎǘƛ ƴŀ ŘłǾŎŜ ǎŀƳƻǘƴȇ ōŀƧƪŀƭŜƛƴ 

inhibuje POP47.  

 LƴƘƛōƛőƴƝ ǇƻǘŜƴŎƛłƭ Ǿǻőƛ tht ōȅƭ ƴŀƭŜȊŜƴ ƛ ǳ ƴŠƪǘŜǊȇŎƘ ŀƭƪŀƭƻƛŘǻ ƻōǎŀȌŜƴȇŎƘ Ǿ rodu 

Narcissus spp48Φ bŜƧƭŜǇǑƝ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘŀ ōȅƭŀ ǇǊƻȊŀǘƝƳ ȊƧƛǑǘŠƴŀ u alkaloidu narcimatulinu 

(hōǊłȊŜƪ 6) s hodnotou IC50ό˃aύ Ґ нфΣн ҕ мΣлΦ LƴƘƛōƛŎŜ tht ƘŀŜƳŀƴǘƘŀƳƛƴǳ ƧŜ ǾŜƭƳƛ ƴƝȊƪł 

IC50ό˃aύ  рлл40.  

 

hōǊłȊŜƪ с: Struktura narcimatulinu8 

3.3.4.5 !ƴǘƛǇǊƻǘƻȊƻłƭƴƝ aktivita haemanthaminu 

aŀƭłǊƛŜ ƧŜ ǇŀǊŀȊƛǘłǊƴƝ ƛƴŦŜƪŎŜ ǇǌŜƴłǑŜƴł ƪƻƳłǊŜƳΣ ƪǘŜǊł ȊǇǻǎƻōǳƧŜ ŎȅƪƭƛŎƪƻǳ 

ƘƻǊŜőƪǳΦ WŜŘƴł ǎŜ ƻ ƻƴŜƳƻŎƴŠƴƝ, ƪǘŜǊŞ ȊǇǻǎƻōǳƧŜ ǇǊǾƻƪ ǊƻŘǳ Plasmodium. ½ ǇŠǘƛ ŘǊǳƘǻ 

PlasmodiumΣ ƪǘŜǊŞ ƳƻƘƻǳ ƛƴŦƛƪƻǾŀǘ ƭƛŘƛΣ ƧŜ ƴŜƧőŀǎǘŠƧǑƝ ŀ ƴŜƧȊłǾŀȌƴŠƧǑƝ P. falciparum, ŘǊǳƘȇ 

ƴŜƧőŀǎǘŠƧǑƝ ƧŜ P. vivax49. 

¢Ŝƴǘƻ ǇǊǾƻƪ ƧŜ ƴŀ ƳƴƻƘƻ ǇƻǳȌƝǾŀƴȇŎƘ ƭŞőƛǾ ǊŜȊƛǎǘŜƴǘƴƝΣ Ȋ ǘƻƘƻǘƻ ŘǻǾƻŘǳ ƧŜ ǇƻǘǌŜōŀ 

neuǎǘłƭŜ hledat ŀ ǾȅǾƝƧŜǘ ƴƻǾŞ ƭłǘƪȅ ǎ ŀƴǘƛƳŀƭŀǊƛŎƪƻǳ ŀƪǘƛǾƛǘƻǳΦ 

{ŀƳƻǘƴȇ ƘŀŜƳŀƴǘƘŀƳƛƴ ǾȅƪłȊŀƭ ǾŜ ǎǘǳŘƛƛ Ȋ Ǌƻƪǳ нлмл ŀƴǘƛǇǊƻǘƻȊƻłƭƴƝ ŀƪǘƛǾƛǘǳ ǇǊƻǘƛ 

Plasmodium falciparum (K1) (IC50 Ґ нΣнф ҡaύ ŀ Ǿǻőƛ Trypanosoma brucei rhodesiense 

(IC50 = мΣсн ҡaύ50. 
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tǌŜŘ ƴŠƪƻƭƛƪŀ lety byla provedena stuŘƛŜ ǎ ŎƝƭŜƳ ǇǊƻȊƪƻǳƳŀǘ ŀƴǘƛƳŀƭŀǊƛŎƪȇ ǇƻǘŜƴŎƛłƭ 

u haemanthaminu, krininu a 6-hydroxyhaemanthaminu ǇǊƻǘƛ ŘǾŠƳŀ ƪƳŜƴǻƳ Plasmodium 

falciparumΣ ŎƛǘƭƛǾȇ na chlorochin (T9.96) ŀ ǊŜȊƛǎǘŜƴǘƴƝƳ ƴŀ ŎƘƭƻǊƻŎƘƛƴ όY1). 

UǾŜŘŜƴŞ ŀƭƪŀƭƻƛŘȅ ōȅƭȅ ǘŜǎǘƻǾłƴȅ ǾŜ őǘȅǌŜŎƘ ŘłǾƪłŎƘ όлΣлпΣ лΣнΣ мΣ р ҡg / ml) a 

ǾȅƪŀȊƻǾŀƭȅ ŀƴǘƛƳŀƭŀǊƛŎƪƻǳ ŀƪǘƛǾƛǘǳ ȊǇǻǎƻōŜƳ ȊłǾƛǎƭȇƳ ƴŀ ŘłǾŎŜ όTabulka 6ύΦ bŜƧŀƪǘƛǾƴŠƧǑƝ 

ōȅƭȅ Ǿ ŘłǾƪłŎƘ м ŀ р ҡƎ κ ƳƭΦ ½ ǘŜǎǘƻǾŀƴȇŎƘ ǎƪǳǇƛƴ ŀƭƪŀƭƻƛŘǻ Amaryllidaceae byl 

6-hydroxyhaemanthamin stanoven jako ƴŜƧǵőƛƴƴŠƧǑƝ ǇǊƻǘƛ ƪƳŜƴƛ ¢фΦфс ŘƭŜ hodnoty IC50 

(Tabulka 7)51.  

 

Tabulka 6Υ !ƴǘƛƳŀƭŀǊƛŎƪł ŀƪǘƛǾƛǘŀ ǘŜǎǘƻǾŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ51  

Alkaloid ҡƎκƳƭ 
P. falciparum (T9.96) 

inhibice v % 

P. falciparum (K1)  

inhibice v % 

Haemanthamin 5 94,63 96,99 

 1 65,77 68,07 

 0,2 46,31 51,81 

 0,04 30,87 31,93 

6-Hydroxyhaemanthamin 5 91,89 95,24 

 1 67,60 80,95 

 0,2 46,54 64,76 

 0,04 39,86 11,43 

Krinin 5 73,75 74,28 

 1 44,63 63,81 

 0,2 36,56 41,90 

 0,04 26,49 17,14 

 

Tabulka 7: Hodnoty IC50 ǘŜǎǘƻǾŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ ƴŀ Plasmodium falciparum51  
 

 

 

 

 IC50 ( ҡa) 

P. falciparum (T9.96) P. falciparum (K1)  

Haemanthamin 0,703 0,433 

6-Hydroxyhaemanthamin 0,348 0,352 

Krinin 2,110 1,650 
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3.3.5 5ŀƭǑƝ ōƛƻƭƻƎƛŎƪł ŀƪǘƛǾƛǘŀ ƘŀŜƳŀƴǘƘŀƳƛƴǳ  

3.3.5.1 !ƴǘƛƳƛƪǊƻōƛłƭƴƝ ŀƪǘƛǾƛǘŀ 

bŀ YŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ ŀ Ŝƪologie v ǊƻŎŜ нлмр ōȅƭŀ ǎǘǳŘƻǾłƴŀ 

ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ ŀƪǘƛǾƛǘŀ !! ŀƭƪŀƭƻƛŘǻ ǇŀǘǌƝŎƝŎƘ Řƻ ǊǻȊƴȇŎƘ ǎǘǊǳƪǘǳǊƴƝŎƘ ǘȅǇǻ52.  

aŜȊƛ ǎƭƻǳőŜƴƛƴŀƳƛ ǎŀƳƻǘƴȇ ƘŀŜƳŀǘƘŀƳƛƴ ǾȅƪŀȊƻǾŀƭ ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ aktivitu pouze 

proti C. albicans, C. dubliniensis s MIC80 = рмн ҡg / mL a proti L. elongiosporus s hodnotou 

MIC80 Ґ нрс ҡg / mL. V Tabulce 8 jsou shrnuty hodnoty MIC80 pro ŘŀƭǑƝ ŀƭƪŀƭƻƛŘȅ 

ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞho ŀ ƪǊƛƴƛƴƻǾŞƘƻ ǘȅǇǳ ŀ ƭȅƪƻǊƛƴuΣ ƪǘŜǊȇ ǾȅƪŀȊƻǾŀƭ Ǿ ŘŀƴŞƳ ǘŜǎǘƻǾłƴƝ 

ƴŜƧƭŜǇǑƝ ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ ŀƪǘƛǾƛǘǳ52. 

 

Tabulka 8: In vitro ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ ǵőƛƴŜƪ ƛȊƻƭƻǾŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ ǇǊƻǘƛ ǾȅōǊŀƴȇƳ ƪǾŀǎƛƴƪłƳ, 

ƎǊŀƳǇƻȊƛǘƛǾƴƝƳ ŀ ƎǊŀƳƴŜƎŀǘƛǾƴƝƳ ōŀƪǘŜǊƛƝƳ52
. 

 MIC80κaC/ όҡƎκƳ[ύ MIC80 όҡƎκƳ[ύ 

C. a.
A
 C. a. 1

B
 C. a. 2

B
 C. d.

B
 C. g.

B
 L. e.

B
 E. c.

A 
S. a.

A
 

Haemanthamin - - 512 - - - 512 - - - 256 - - - 

Haemanthidin - - - - - - 512 - - - 512 - - - 

Ambellin - - 512 - 512 - 512 - - - 512 - - - 

Krinin - - 512 - 512 - 512 - 512 - 256 512 - - 

Lykorin 64 512 128 512 256 512 32 256 512 512 64 256 - - 

 

*MIC80 - ƳƛƴƛƳłƭƴƝ ƛƴƘƛōƛőƴƝ ƪƻƴŎŜƴǘǊŀŎŜΣ aC/ - ƳƛƴƛƳłƭƴƝ ŦǳƴƎƛŎƛŘƴƝ ƪƻƴŎŜƴǘǊŀŎŜΣ b! - ƴŜŀƪǘƛǾƴƝ 
(v ƪǾŀǎƛƴƪłŎƘΥ  рмн ҡƎ κ Ƴ[Τ Ǿ ōŀƪǘŜǊƛƝŎƘ пу нлпу ҡƎ κ Ƴ[ύ, C. a. - Candida albicans (1 ς ǵǎǘƴƝ ŘǳǘƛƴŀΤ 
2 ς ŘƻƭƴƝ ŘȇŎƘŀŎƝ ǘǊŀƪǘύ, C. d. - Candida dubliniensis, C. g. - Candida glabrata, L. e. - Lodderomyces 
elongiosporus, E. c. - Escherichia coli, S. a. - Staphylococcus aureus, A - kmen typu, B ς klinicky 
ƛȊƻƭƻǾŀƴŞ. 
 

aƛƪǊƻƻǊƎŀƴƛǎƳȅ ŀ ƪǳƭǘƛǾŀőƴƝ ƳŞŘƛŀ ōȅƭȅ ǾȅōǊłƴȅ ǘŀƪΣ ŀōȅ ȊŀƘǊƴƻǾŀƭȅ ƎǊŀƳǇƻȊƛǘƛǾƴƝ 

a ƎǊŀƳƴŜƎŀǘƛǾƴƝ ōŀƪǘŜǊƛŜ ŀ ƭƛŘǎƪŞ ǇŀǘƻƎŜƴƴƝ ƪǾŀǎƛƴƪȅΦ YƳŜƴȅ ōŀƪǘŜǊƛłƭƴƝƘƻ ǘȅǇǳ 

Staphylococcus aureus ATCC 25923, Escherichia coli !¢// нрфнн ŀ ƧŜŘŜƴ ƪƳŜƴ ƪǾŀǎƛƴƪƻǾŞƘƻ 

typu Candida albicans ATCC 10321 a pŠǘ ƪƭƛƴƛŎƪȇŎƘ ƪǾŀǎƛƴƪƻǾȇŎƘ ƛȊƻƭłǘǻ: C. albicans 1, 

C. albicans 2, C. dubliniensis, C. glabrata a Lodderomyces elongiosporus52. 

3.3.5.2 Antivirovł ŀƪǘƛǾƛǘŀ 

¦ ƴŠƪǘŜǊȇŎƘ ŀƭƪŀƭƻƛŘǻ Ȋ őŜƭŜŘƛ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ōȅƭŀ ǇǊƻƪłȊłƴŀ ǎŎƘƻǇƴƻǎǘ inhibovat 

ǊŜǇƭƛƪŀŎƛ ǾƛǊǳ ƭƛŘǎƪŞ imunodeficience 1 (HIV-1) in vitroΦ ½ŜƧƳŞƴŀ ǘŀǘƻ ŀƪǘƛǾƛǘŀ ǎŜ zjistila 

u ƭȅƪƻǊƛƴǳΣ ƘƻƳƻƭȅƪƻǊƛƴǳΣ ǘǊƛǎǇƘŀŜŘǊƛƴǳΣ ŀƭŜ ǘŀƪŞ ǳ ƘŀŜƳŀƴǘƘŀƳƛƴǳ53.  
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Alkaloidy byly ƛȊƻƭƻǾŀƴŞ Ȋ ǊǻȊƴȇŎƘ ŘǊǳƘǻ !ƳŀǊȅƭƭƛŘŀŎŜŀŜ ŀ ƴłǎƭŜŘƴŠ ǘŜǎǘƻǾłƴȅ 

in vitro na inhibici HIV-м Ǌǻǎǘǳ ƴŀ ƭƛŘǎƪŞ ōǳƴŠőƴŞ ƭƛƴƛƛ a¢пΦ /ȅǘƻǘƻȄƛŎƛǘŀ ōȅƭŀ ƪƻƴǘǊƻƭƻǾłƴŀ 

v ƴŜƛƴŦƛƪƻǾŀƴȇŎƘ ōǳƶƪłŎƘ ǇƻƳƻŎƝ a¢¢ ŀ ώ3Iϐ ǘƘȅƳƛŘƛƴƻǾȇŎƘ ƛƴƪƻǊǇƻǊŀőƴƝŎƘ ǘŜǎǘǻ. 

tǊƻǘƛǾƛǊƻǾŞ ŀƪǘƛǾƛǘȅ ōȅƭȅ ǎǘŀƴƻǾŜƴȅ ǘŜǎǘŜƳ Ǉнп ŀƴǘƛƎŜƴǳ ŀ ǘŜǎǘŜƳ ǊŜǾŜǊȊƴƝ ǘǊŀƴǎƪǊƛǇǘłȊȅ 

v ǇŜǾƴŞ ŦłȊƛ όw¢ύ ƴŀ ǎǳǇŜǊƴŀǘŀƴǘŜŎƘ ōǳƴŠƪ ǎŜŘƳȇ ŘŜƴ Ǉƻ ƛƴŦŜƪŎƛ ŀ ƻǑŜǘǌŜƴƝ ŀƭƪŀƭƻƛŘȅ54.  

SroǾƴłƴƝ ƘŀŜƳŀƴǘƘaƳƛƴǳ ŀ ŘŀƭǑƝŎƘ ŀƭƪŀƭƻƛŘǻ ƧŜ ǳǾŜŘŜƴƻ Ǿ Tabulce 9, kdy 

ƴŜƧȊŀƧƝƳŀǾŠƧǑƝ ƘƻŘƴƻǘȅ ǾȅƪłȊŀƭ ƭȅƪƻǊƛƴΦ  

 

Tabulka 9: /ȅǘƻǘƻȄƛŎƪŞ ŀ aƴǘƛǊŜǘǊƻǾƛǊƻǘƛŎƪŞ ǵőƛƴƪȅ ŀƭƪŀƭƻƛŘǻ Ȋ őŜƭŜŘƛ AAa 54 

Alkaloid TC50ό˃ƎκƳ[ύ
b ID50ό˃ƎκƳ[ύ

c ID50ό˃ƎκƳ[ύ
d TI50

e 

Haemanthamin 1,00 0,80 - 1,30 

Haemanthidin 1,00 - - - 

Lykorin 0,75 0,40 0,40 1,90 

Homolykorin 12,80 7,30 - 1,80 
 

avǑŜŎƘƴȅ ƘƻŘƴƻǘȅ Ƨǎƻǳ ǇǊǻƳŠǊȅ ǾȇǎƭŜŘƪǻ ǇŠǘƛ ƴŜȊłǾƛǎƭȇŎƘ ŜȄǇŜǊƛƳŜƴǘǻ 
bTC50 ǎŜ ǎǘŀƴƻǾƛƭȅ ǇƻƳƻŎƝ a¢¢ ŀ ώ

3Iϐ ǘƘȅƳƛŘƛƴƻǾŞƘƻ ƛƴƪƻǊǇƻǊŀőƴƝƘƻ ǘŜǎǘǳ 
cuǊőŜƴƻ ǘŜǎǘŜƳ ŀƴǘƛƎŜƴǳ ǇнпΣ ǎ ǾȇƧimkou homolykƻǊƛƴǳΣ ƪŘŜ ōȅƭ ǇƻǳȌƛǘ MTT test 
dstanoveno RT testem  
eTI50 = ID50 / TC50 
 

3.4 .ƛƻƭƻƎƛŎƪł ŀƪǘƛǾƛǘŀ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

U haemanthaminu ōȅƭŀ ȊƧƛǑǘŠƴŀ ǑƛǊƻƪł ōƛƻƭƻƎƛŎƪł ŀƪǘƛǾƛǘŀ, a proto byl tento alkaloid 

ǾȅǳȌƛǘ ǇǊƻ ǇǌƝǇǊŀǾǳ ŘŜǊƛǾłǘǻ Ȋŀ ǵőŜƭŜƳ ǇǌƝǇǊŀǾȅ ƧŜǑǘŠ ŀƪǘƛǾƴŠƧǑƝŎƘ ƭłǘŜƪΣ ƴŜȌ ƧŜ ƻƴ ǎŀƳƻǘƴȇ. 

To by mohlo ǾŞǎǘ ƪ ǳǎƴŀŘƴŠƴƝ ǊƻȊǾƻƧŜ ǵőƛƴƴŞƘƻ ŀ ǎŜƭŜƪǘƛǾƴƝƘƻ ǇǊƻǘƛƴłŘƻǊƻǾŞƘƻ ƭŞőƛǾŀΦ 

5ƻǎǳŘ ōȅƭƻ ǇǊƻȊƪƻǳƳłƴƻ ƴŠƪƻƭƛƪ ǊǻȊƴȇŎƘ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ŀ ōȅƭȅ ǘŜǎǘƻǾłƴȅ ƴŀ 

ƴŠƪƻƭƛƪŀ ǊǻȊƴȇŎƘ ōǳƴŠőƴȇŎƘ ƭƛƴƛƝch.  

±ȇȊƪǳƳ ƧŜ ŘłƭŜ ȊŀƳŠǌŜƴ ƴŀ ƭŞőōǳ AD, kdy se stanovuje ƛƴƘƛōƛőƴƝ ŀƪǘiǾƛǘŀ ŘŜǊƛǾłǘǻ 

proti AChE a BuChE.  bŜƧŜŘƴł ǎŜ ǾǑŀƪ pouze o tyto vlastnosti, ale ȊŀƧƝƳŀǾł ƧŜ ǘŞȌ ŀƪǘƛǾƛǘŀ 

ŀƴǘƛƳŀƭŀǊƛŎƪł, aƴǘƛǇǊƻǘƻȊƻłƭƴƝΣ ŀƴǘƛƳƛƪǊƻōƛłƭƴƝ a ŀƴǘƛŦǳƴƎłƭƴƝ.  

 Nŀ Ȋŀőłǘƪǳ Ǌƻƪǳ нлмф ōȅƭŀ ǇǳōƭƛƪƻǾłƴŀ ǎǘǳŘƛŜΣ ƪŘŜ ōȅƭȅ ƴŀǾǊȌŜƴȅ ŀƭƛŦŀǘƛŎƪŞ ŜǎǘŜǊȅ 

haemanthaminu nebo dihydrohaemanthŀƳƛƴǳΣ ƪǘŜǊŞ ƳŀƧƝ Ȋŀ ƴłǎƭŜŘŜƪ ȊƳŠƴǳ ŦŜǊƳŜƴǘŀŎŜ 

v rumenu55.  
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3.4.1 LƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘŀ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ǇǊƻǘƛ !/Ƙ9 ŀ .ǳ/hE  

bŀ YŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ ōȅƭȅ ǇǊƻǾŜŘŜƴȅ ŎƘŜƳƛŎƪŞ ƳƻŘƛŦƛƪŀŎŜ 

haemanthaminu, ŘƝƪȅ ƧŜƘƻ ǾŜƭƪŞ ƛȊƻƭŀŎƛ Ȋ Narcissus pseudonarcissus cv. Dutch Master. 

tǌƝǇǊŀǾŀ ŘŜǊƛǾłǘǻ ōȅƭŀ ƛƴǎǇƛǊƻǾłƴŀ ƭȅƪƻǊƛƴŜƳΣ ŘŀƭǑƝƳ ōƛƻƭƻƎƛŎƪȅ ŀƪǘƛǾƴƝm alkaloidem 

Amaryllidaceae. LykƻǊƛƴ ǎłƳ ƻ ǎƻōŠ ŘƛǎǇƻƴǳƧŜ ǾŜƭƳƛ ƴƝȊƪƻǳ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘoǳ Ǿǻőƛ 

ŎƘƻƭƛƴŜǎǘŜǊłȊłƳΣ ŀƭŜ ƧŜƘƻ ŀŎȅƭƻǾŀƴŞ ŀ ŜǘƘŜǊƛŦƛƪƻǾŀƴŞ ŘŜǊƛǾłǘȅ ǾȅƪŀȊƻǾŀƭȅ ǎƛƭƴŞ ƛƴƘƛōƛőƴƝ 

aktivity proti AChE i BuChE56,57Φ ± ǘŞǘƻ ǎƻǳǾƛǎƭƻǎǘƛ ōȅƭȅ ǎǘǳŘƻǾłƴȅ ŀƭƛŦŀǘƛŎƪŞ ŀ ŀǊƻƳŀǘƛŎƪŞ 

ǎǳōǎǘƛǘǳŜƴǘȅ όŜǎǘŜǊȅύ Ȋŀ ǵőŜƭŜƳ ǎǘŀƴƻǾŜƴƝ ǾȊǘŀƘǳ Ƴezi strukturou a aktivitou58. 

¦ǎǇƻǌłŘłƴƝ haemanthaminu ǳƳƻȌƴƛƭƻ ǇǌƛǇǊŀǾƛǘ ƴƻǾŞ ŎƘŜƳƛŎƪŞ ǎǘǊǳƪǘǳǊȅ ŘŜǊƛǾŀǘƛȊŀŎƝ 

ƧŜƘƻ ǾƻƭƴŞ ƘȅŘǊƻȄȅƭƻǾŞ ǎƪǳǇƛƴȅ Ǿ poloze 11. {ƭƻǳőŜƴƛƴȅ 1a-1g ōȅƭȅ ȊƝǎƪłƴȅ ŀŎȅƭŀŎƝ 

s ƻŘǇƻǾƝŘŀƧƝŎƝƳƛ ŀƴƘȅŘǊƛŘȅ όhōǊłȊŜƪ 7). IȅŘǊƻȄȅƭƻǾł ǎƪǳǇƛƴŀ ōȅƭŀ ǘŀƪŞ ŀŎȅƭƻǾłƴŀ ǊǻȊƴȇƳƛ 

ǎǳōǎǘƛǘǳƻǾŀƴȇƳƛ ōŜƴȊƻȅƭŎƘƭƻǊƛŘȅ Ȋŀ ǾȊƴƛƪǳ ƻŘǇƻǾƝŘŀƧƝŎƝŎƘ ŜǎǘŜǊǻ 1h-1m (hōǊłȊŜƪ 8). 

±ȇǘŠȌŜƪ ǾǑŜŎƘ ǊŜŀƪŎƝ ǾŜ ǾǑŜŎƘ ǇǌƝǇŀŘŜŎƘ ǇǌŜƪǊƻőƛƭ ср %58.  

 

 

 

hōǊłȊŜƪ 7: tǌƝǇǊŀǾŀ ŀƭƛŦŀǘƛŎƪȇŎƘ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 1a-1g58 
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hōǊłȊŜƪ 8: tǌƝǇǊŀǾŀ ŀǊƻƳŀǘƛŎƪȇŎƘ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 1h-1m58 

 

tǊƻ ǎǘǳŘƛǳƳ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘȅ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ōȅƭŀ ǇǊƻ ƳŠǌŜƴƝ ǇƻǳȌƛǘŀ 

ŀŎŜǘȅƭŎƘƻƭƛƴŜǎǘŜǊłȊŀ ƭƛŘǎƪŞƘƻ ǇǻǾƻŘǳ όƘ!/Ƙ9ύ ŀ ƭƛŘǎƪł ǎŞǊƻǾł ōǳǘȅǊȅƭŎƘƻƭƛƴŜǎǘŜǊłȊŀ 

(hBuChE). bŜƧŀƪǘƛǾƴŠƧǑƝ ƛƴƘƛōƛǘƻǊȅ Ƙ!/Ƙ9 ōȅƭȅ мм-O-(4-nitrobenzoyl)haemanthamin (1m) a 

11-O-(2-methylbenzoyl)haemanthamin (1jύΣ ƻōŀ ǾȅƪŀȊǳƧƝ ŘǾƻǳƳƝǎǘƴŞ ƳƛƪǊƻƳƻƭłǊƴƝ ƘƻŘƴƻǘȅ 

IC50 (Tabulka 10ύΦ 5ŜǊƛǾłǘ ōŜȊ ǎǳōǎǘƛǘǳŎŜ 11-O-(benzoy)lhaemanthamin (1g) uƪłȊŀƭ ǎƴƝȌŜƴƻǳ 

ǵőƛƴƴƻǎǘ όL/50 Ґ нфпΣл ҕ нрΣл ҡa)Φ 5ŜǊƛǾłǘ 11-O-(2-methylbenzoyl)haemanthamin (1j) 

ǾȅƪŀȊƻǾŀƭ ƴŜǎŜƭŜƪǘƛǾƴƝ ǇǊƻŦƛƭ ǇǊƻ ƻōŠ ŎƘƻƭƛƴŜǎǘŜǊłȊȅ Ǿ ƳƛƪǊƻƳƻƭłǊƴƝƳ ƳŠǌƝǘƪǳ 

(IC50 = 18,2 ҕ мΣо ҡaύ58
.  

!ōȅ ǎŜ ƭŞǇŜ Řŀƭƻ ǇƻǊƻȊǳƳŠǘ ƛƴƘƛōƛŎƛ Ƙ!/Ƙ9 ŀ Ƙ.ǳ/Ƙ9 ƴƻǾȇƳƛ ǎŜƳƛǎȅƴǘŜǘƛŎƪȇƳƛ 

alkaloidy, tak byla provedena docking studie. WŜŘƴł ǎŜ ƻ ǾȇǇƻőǘƻǾƻǳ ǎǘǳŘƛƛΣ ƪǘŜǊł ƛŘŜƴǘƛŦƛƪǳƧŜ 

ȊǇǻǎƻō ǾŀȊōȅ ǳƳƻȌƶǳƧƝŎƝ ǇƻőƝǘŀǘ ŜȄǇŜǊƛƳŜƴǘłƭƴƝ ǾȊǘŀƘ ƳŜȊƛ ǎǘǊǳƪǘǳǊƻǳ ŀ aktivitou. tƻǳȌƝǾł 

ǎŜ ƴŀǇǌƝƪƭŀŘ ǇǊƻ ƛŘŜƴǘƛŦƛƪŀŎƛ ǎǇǊłǾƴȇŎƘ ǇƻȊƛŎ ƭƛƎŀƴŘǳ ǾŜ ǾŀȊŜōƴŞƳ ƳƝǎǘŠ ǇǊƻǘŜƛƴǳΣ ǇǊƻ 

ǎǘŀƴƻǾŜƴƝ ǎƝƭȅ ƛƴǘŜǊŀƪŎŜ ǇǊƻǘŜƛƴ-ligand59. 

±ȇǎƭŜŘƪȅ ƧŜŘƴƻǘƭƛǾȇŎƘ ŘŜǊƛǾłǘǻ ŀ ǇƻǊƻǾƴłƴƝ ǎŜ ǎǘŀƴŘŀǊŘŜƳ ƎŀƭŀƴǘƘŀƳƛƴŜƴ jsou 

shrnuty v Tabulce 10. 
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Tabulka 10: ±ȇǎƭŜŘƪȅ ōƛƻƭƻƎƛŎƪȇŎƘ ŀƪǘƛǾƛǘ ǎǇƻƧŜƴȇŎƘ ǎ AD u ŘŜǊƛǾłǘǻ Ƙaemanthaminu 
(1a-1m)58 

 

{ƭƻǳőŜƴƛƴŀ hAChE IC50 ҕ {9a όҡaύ
a SI AChEb hBuChE IC50 ҕ {9a όҡaύ

a 

1  рлл n.  рлл 

1a  рлл n.  рлл 

1b  рлл < 0,9 потΣл ҕ оуΣл 

1c  рлл < 0,4 нлоΣл ҕ уΣл 

1d  рлл n.  рлл 

1e  рлл < 0,5 нтоΣл ҕ муΣл 

1f  рлл < 0,3 мплΣл ҕ нмΣл 

1g нфпΣл ҕ нрΣл 0,02 рΣу ҕ лΣо 

1h урΣм ҕ сΣп 0,9 улΣн ҕ млΣн 

1i ммнΣл ҕ нмΣл 1,1 мнфΣл ҕ нрΣл 

1j муΣн ҕ мΣо 0,4 сΣс ҕ мΣн 

1k мулΣл ҕ мтΣл 0,4 75,5 ҕ мнΣр 

1m мпΣт ҕ мΣу 34,0  рлл 

galanthamin мΣт ҕ лΣм 24,9 пнΣо ҕ мΣо 
 

a
 YƻƴŎŜƴǘǊŀŎŜ ǎƭƻǳőŜƴƛƴȅ ǇƻǘǌŜōƴł ƪŜ ǎƴƝȌŜƴƝ ŀƪǘƛǾƛǘȅ ŜƴȊȅƳǳ ƻ рл ҈Τ ƘƻŘƴƻǘȅ Ƨǎƻǳ ǇǊǻƳŠǊŜƳ 
ҕ SEM u ǘǌƝ ƴŜȊłǾƛǎƭȇŎƘ ƳŠǌŜƴƝΣ Ȋ ƴƛŎƘȌ ƪŀȌŘŞ ǎŜ ǇǊƻǾłŘƝ ǘǊƻƧƳƻ 
b {ŜƭŜƪǘƛǾƴƝ ƛƴŘŜȄ ǇǊƻ Ƙ!/Ƙ9 ǎŜ ǎǘŀƴƻǾƝ Ƨŀƪƻ ǇƻƳŠǊ Ƙ.ǳ/Ƙ9 L/50 / hAChE IC50 

 

3.4.2 tǊƻǘƛƴłŘƻǊƻǾł ŀƪǘƛǾƛǘŀ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

 U ǎŀƳƻǘƴŞƘƻ ŀƭƪŀƭƻƛŘǳ haemanthaminu ōȅƭŀ ȊƧƛǑǘŠƴŀ ǾȇȊƴŀƳƴł ŀƴǘƛǘǳƳƻǊƻǾł 

aktivita30.  

Ve studii z roku 2015 se ǊŜŦŜǊǳƧŜ ƻ ŀƴǘƛǇǊƻƭƛŦŜǊŀőƴƝ ŀƪǘƛǾƛǘŠ ǇƻƭȅǎȅƴǘŜǘƛŎƪȇŎƘ ŘŜǊƛǾłǘǻ 

ƘŀŜƳŀƴǘƘŀƳƛƴǳ ǇǊƻǘƛ őǘȅǌŜƳ ƭƛŘǎƪȇƳ ƴłŘƻǊƻǾȇƳ ōǳƴŠőƴȇƳ ƭƛƴƛƝƳ όA2780 ς karcinom 

ǾŀƧŜőƴƝƪǻ, SW1573 ς karcinom plic, T-47D ς karcinom prsu, WiDr ς ƪŀǊŎƛƴƻƳ ǘǊŀőƴƝƪǳ). 

wƻǾƴŠȌ byly ǇǊŜȊŜƴǘƻǾłƴȅ ƴŠƪǘŜǊŞ ǾȊǘŀƘȅ ƳŜȊƛ ǎǘǊǳƪǘǳǊƻǳ ŀ aktivitou (hōǊłȊŜƪ 9, 

Tabulka 11)60.  
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hōǊłȊŜƪ 9: tǌƝǇǊŀǾŀ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 2-1260 

Tabulka 11: In vitro ŀƴǘƛǇǊƻƭƛŦŜǊŀǘƛǾƴƝ ŀƪǘƛǾƛǘŀ ǇǊƻǘƛ ƭƛŘǎƪȇƳ ƴłŘƻǊƻvȇƳ ōǳƶƪłƳ 
u ǇǌƝǎƭǳǑƴȇŎƘ ŘŜǊƛǾłǘǻa 60  
 

 aƻƭłǊƴƝ hmotnost A2780 SW1573 T47-D WiDr 

1 301 лΣсу ҕ лΣн нΣм ҕ нΣл лΣут ҕ лΣп мΣн ҕ лΣр 

2 343 җ млл җ млл җ млл җ млл 

3 406 нтΣн ҕ млΣл нфΣр ҕ мнΣл тнΣо ҕ нпΣл соΣо ҕ орΣл 

4 484 мфΣм ҕ мΣл нмΣф ҕ пΣл псΣм ҕ олΣл онΣу ҕ ннΣл 

5 383 җ млл җ млл җ млл җ млл 

6 275 җ млл җ млл җ млл җ млл 

7 299 җ млл җ млл җ млл җ млл 

8 299 мΣр ҕ лΣм нΣт ҕ лΣм пΣп ҕ мΣр оΣр ҕ нΣл 

9 314 ооΣн ҕ нΣл офΣм ҕ нлΣл туΣс ҕ нпΣл стΣп ҕ опΣл 

10 301 омΣп ҕ тΣл нфΣу ҕ оΣл җ млл руΣф ҕ мнΣл 

11 461 җ млл җ млл җ млл җ млл 

12 317 нтΣн ҕ рΣл ннΣл ҕ нлΣл җ 100 җ млл 

a IƻŘƴƻǘȅ Ƨǎƻǳ ǳǾŜŘŜƴŞ Ǿ GI50 όǊǻǎǘƻǾł ƛƴƘƛōƛőƴƝ ŘłǾƪŀύ όҡaύ 
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tƻǊƻǾƴłƴƝ ŀƴǘƛǇǊƻƭƛŦŜǊŀőƴƝŎƘ ǵőƛƴƪǻ ǇǌƝǊƻŘƴƝŎƘ ŀƭƪŀƭƻƛŘǻ haemanthaminu 1, 

haemanthidinu 13, vittatinu 14 a 11-hydroxyvittatinu 15 ǳƪŀȊǳƧŜΣ Ƨŀƪ ŘǻƭŜȌƛǘł ƧŜ pro aktivitu 

ǇǌƝǘƻƳƴƻǎǘ ƳŜǘƘƻȄȅǎƪǳǇƛƴȅ ƴŀ /-3 spolu s hydroxylovou skupinou na C-11Φ tǊƻ ǇƻǊƻǾƴłƴƝ 

ǎƭƻǳȌƝ hōǊłȊŜƪ 10 a Tabulka 12. ¢ȅǘƻ ǎƪǳǘŜőƴƻǎǘƛ ōȅƭȅ ǇƻǘǾǊȊŜƴȅ ǇǌƝǇǊŀǾƻǳ ŘŜǊƛǾłǘǻ 2 ς 12. 

½ƝǎƪłƴƝ ƴŜŀƪǘƛǾƴƝŎƘ ŘŜǊƛǾłǘǻ 10 a 11 ǳƪŀȊǳƧŜ ŘǻƭŜȌƛǘƻǎǘ ŘǾƻƧƴŞ ǾŀȊōȅ ƴŀ /м-C2 pro aktivitu. 

hŘǎǘǊŀƴŠƴƝ ƳŜǘƘȅƭŜƴŘƛƻȄȅ ǎƪǳǇƛƴȅ ǾŜŘƭƻ ƪ ƳŞƴŠ ŀƪǘƛǾƴƝ ǎƭƻǳőŜƴƛƴŠ 12Σ ŎƻȌ ǳƪŀȊǳƧŜΣ ȌŜ ǘŀǘƻ 

ǎƪǳǇƛƴŀ ƧŜ ǘŀƪŞ ŘǻƭŜȌƛǘł ǇǊƻ ǎŞǊƛƛ alkaloidu haŜƳŀƴǘƘŀƳƛƴǻΦ Haemanthidin 13Σ ƪǘŜǊȇ Ƴł 

hydroxylovou skupinu na C-сΣ ƳǻȌŜ ōȇǘ ǇƻǾŀȌƻǾłƴ Ȋŀ ŀƪǘƛǾƴƝ Ƨŀƪƻ Ƙaemanthamin 160.  

 

 

hōǊłȊŜƪ 10Υ {ǘǊǳƪǘǳǊƴƝ ǾȊƻǊŎŜ ǾȅōǊŀƴȇŎƘ ǘŜǎǘƻǾŀƴȇŎƘ ŀƭƪŀƭƻƛŘǻ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ ǘȅǇǳ60 

 

Tabulka 12: In vitro ŀƴǘƛǇǊƻƭƛŦŜǊŀǘƛǾƴƝ ŀƪǘƛǾƛǘŀ ǇǊƻǘƛ ƭƛŘǎƪȇƳ ƴłŘƻǊƻǾȇƳ ōǳƶƪłƳ ς ǇƻǊƻǾƴłƴƝ 
ŀƭƪŀƭƻƛŘǻ a 60  
 

 aƻƭłǊƴƝ 

hmotnost 

A2780 SW1573 T47-D WiDr 

Haemanthamin (1) 301 лΣсу ҕ лΣн нΣм ҕ нΣл лΣут ҕ лΣп мΣн ҕ лΣр 

Haemanthidin (13) 317 мΣр ҕ лΣм нΣл ҕ мΣл мΣу ҕ мΣл нΣт ҕ нΣл 

Vittatin (14) 271 җ млл җ млл җ млл җ млл 

11-Hydroxyvittatin (15) 287 нмΣл ҕ нΣл мсΣф ҕ пΣл мнΣр ҕ фΣл нмΣм ҕ сΣл 

a IƻŘƴƻǘȅ Ƨǎƻǳ ǳǾŜŘŜƴŞ Ǿ GI50 όǊǻǎǘƻǾł ƛƴƘƛōƛőƴƝ ŘłǾƪŀύ όҡaύ 

bŜƧȊŀƧƝƳŀǾŠƧǑƝ ǾȇǎƭŜŘƪȅ ōȅƭȅ ȊƝǎƪłƴȅ ǇǊƻ ǇǌƝǊƻŘƴƝ ŀƭƪŀƭƻƛŘȅ 1 a 13, a ǘŀƪŞ ŘŜǊƛǾłǘ 8. 

Haemanthamin a haemanthidin jsou tedy ǎƭƛōƴȇƳƛ ǾŜŘƻǳŎƝƳƛ ǎƭƻǳőŜƴƛƴŀƳƛ ǇǊƻ ŘŀƭǑƝ Ǿȇvoj60.  
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3.4.3 !ƴǘƛƳŀƭŀǊƛŎƪł ŀƪǘƛǾƛǘŀ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ 

 ±ȇȊƪǳƳ ǇǊƻƪłȊŀƭ Ȋƴŀőƴƻǳ ŀƴǘƛƳŀƭŀǊƛŎƪƻǳ ŀƪǘƛǾƛǘǳ ǾŜ ǎǘǊǳƪǘǳǌŜ ǘǌƝ ŀƭƪŀƭƻƛŘǻ 

hŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ ǘȅǇǳΥ ƘŀŜmanthaminu 1, haemanthidinu 2 a 11-hydroxyvittatinu 3. 

V OōǊłȊƪǳ 11 Ƨǎƻǳ ǇǊƻ ǎǊƻǾƴłƴƝ ǳǾŜŘŜƴŞ ǎǘǊǳƪǘǳǊȅ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ ǘȅǇǳΣ ƪǘŜǊŞ ōȅƭȅ 

ǘŜǎǘƻǾłƴȅ ƴŀ ŀƴǘƛƳŀƭŀǊƛŎƪƻǳ ŀƪǘƛǾƛǘǳ Ǿǻőƛ Plasmodium falciparum61. 

Modifikace ǇǊƻǾŜŘŜƴŞ ǾŜ ǎǘǊǳƪǘǳǌŜ Ƙaemanthaminu 1 jsou uvedeny v OōǊłȊƪǳ 12 a 

13. Transformace byly provedeny na hydroxylovŞ ǎƪǳǇƛƴŠ ƴŀ /-11 nebo na dvojnŞ ǾŀȊōŠ 

v kruhu D, z ǾŠǘǑƝ őłǎǘƛ Ȋŀ ǵőŜƭŜƳ ǎǘǳŘƛŀ ƧŜƧƛŎƘ ǵƭƻƘȅ Ǿ ŀƴǘƛǇƭŀǎƳƻŘƛŎƪŞ ŀƪǘƛǾƛǘŠΦ {ƭƻǳőŜƴƛƴŀ 7 

ōȅƭŀ ƪǾŀƴǘƛǘŀǘƛǾƴŠ ȊƝǎƪłƴŀ ŀŎŜǘȅƭŀŎƝ ŀƴƘȅŘǊƛŘŜƳ ƪȅǎŜƭƛƴȅ ƻŎǘƻǾŞΦ 9ǎǘŜǊƛŦƛƪŀŎƝ kyselinou 

p-vinylbenzoovou vznikl ǇǊƻŘǳƪƻǾŀƴȇ ŘŜǊƛǾłǘ 8Σ ƪǘŜǊȇ Ƴł ǘŜǊƳƛƴłƭƴƝ ǾƛƴȅƭƻǾƻǳ ǎƪǳǇƛƴǳΦ 

IȅŘǊƻȄȅƭƻǾł ǎƪǳǇƛƴŀ ōȅƭŀ ǘŀƪŞ ŀŎȅƭƻǾłƴŀ ƴŠƪƻƭƛƪŀ ŀŎȅƭŎƘƭƻǊƛŘȅ ǎ ǊǻȊƴƻǳ ǾŜƭƛƪƻǎǘƝΣ ƭƛǇƻŦƛƭƛǘƻǳ 

ŀ ǎǘŜǊŜƻŜƭŜƪǘǊƻƴƛŎƪȇƳƛ ǾƭŀǎǘƴƻǎǘƳƛ όƴƛƪƻǘȅƭΣ p-brombenzoyl, isobutyryl a akryloylchlorid), 

őƝƳȌ ōȅƭȅ ȊƝǎƪłƴȅ ƻŘǇƻǾƝŘŀƧƝŎƝ ŜǎǘŜǊȅ 14-17Φ tǌƛ ȊǇǊŀŎƻǾłƴƝ haemanthaminu ǎ b.{ ōȅƭ ȊƝǎƪłƴ 

ƧŜŘŜƴ ǇǊƻŘǳƪǘ Ǿ ŘƻōǊŞƳ ǾȇǘŠȌƪǳΣ ƪǘŜǊȇ ōȅƭ ƛŘŜƴǘƛŦƛƪƻǾłƴ Ƨŀƪƻ ŜǇƻȄƛŘ 20. Oxidace 

ƘȅŘǊƻȄȅƭƻǾŞ ǎƪǳǇƛƴȅ ƴŀ ƻŘǇƻǾƝŘŀƧƝŎƝ ƪŜǘƻƴ 9 ǎŜ ŘƻǎłƘƭŀ ǇƻǳȌƛǘƝƳ WƻƴŜǎƻǾŀ őƛƴƛŘƭŀ 

a ȊǇǊŀŎƻǾłƴƝƳ 9 s hydroxylamiƴƘȅŘǊƻŎƘƭƻǊƛŘŜƳΣ ŎƻȌ ǾŜŘƭƻ ƪ oximu 1061Φ ½ǇǊŀŎƻǾłƴƝ 

haemanthaminu HCl Ȋŀ ǊŜŦƭǳȄƴƝŎƘ ǇƻŘƳƝƴŜƪ Ǉƻǎƪȅǘƭƻ ŘŜǊƛǾłǘ 21Σ ƪǘŜǊȇ ōȅƭ ƛŘŜƴǘƛŦƛƪƻǾłƴ Ƨŀƪƻ 

ŀǇƻƘŀŜƳŀƴǘŀƳƛƴΦ ¢ŀǘƻ ǎƭƻǳőŜƴƛƴŀ ǎŜ ǾȅǎƪȅǘǳƧŜ Ǿ ǊƻǎǘƭƛƴłŎƘ ǇǌƛǊƻȊŜƴŠ ŀ ōȅƭŀ ƛȊƻƭƻǾłƴŀ 

ƴŀǇǌƝƪƭŀŘ Ȋ Eucharis amazonica62. PƻƭȅƘȅŘǊƻȄȅƭƻǾŀƴł ǎƭƻǳőŜƴƛƴŀ 11 ōȅƭŀ ȊƝǎƪłƴŀ ǊŜŀƪŎƝ 

s BBr3. Reakce haemanthaminu s H2O2 poskytla ƻŘǇƻǾƝŘŀƧƝŎƝ b-ƻȄƛŘƻǾȇ ŘŜǊƛǾłǘ 12.  

 aƻŘƛŦƛƪŀŎƛ ƴŀ ŘǾƻƧƴŞ ǾŀȊōŠ na C-1ςC-2 haemanthaminu lze ƘƭŀǾƴŠ ƴŀƭŞȊǘ 

v OōǊłȊƪǳ 12. IȅŘǊƻƎŜƴŀŎŜ ŀ ōǊƻƳŀŎŜ ǾŜŘƭȅ ƪ ŘŜǊƛǾłǘǻƳ 13 a 22Φ ½ǇǊŀŎƻǾłƴƝ 

haemanthaminu s N-bromacetamidem ǇƻŘƭŜ ǇǳōƭƛƪƻǾŀƴȇŎƘ ǇƻŘƳƝƴŜƪ ǇǊƻ 

halogenamidaci63 ǾȊƴƛƪƭŀ ǎƭƻǳőŜƴƛƴŀ 18Φ YŘȅȌ ǎŜ ǾǑŀƪ ǘŀǘƻ ǊŜŀƪŎŜ ǇǊƻǾłŘƝ Ȋŀ ōŜȊǾƻŘȇŎƘ 

ǇƻŘƳƝƴŜƪΣ ȊƝǎƪł ǎŜ Ǉƻ ȊǇǊŀŎƻǾłƴƝ pouze jeden produkt 1961.   
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hōǊłȊŜƪ 11: Struktury ŀƭƪŀƭƻƛŘǻ ƘŀŜƳŀƴǘƘŀƳƛƴƻǾŞƘƻ ǎǘǊǳƪǘǳǊƴƝƘƻ typu: haemanthamin (1), 
haemanthidin (2), 11-hydroxyvittatin (3), vittatin (4), 8-O-demethylmaritidin (5), 
6-O-methylmaritidin (6)61. 

 

 

hōǊłȊŜƪ м2Υ tǌƛǇǊŀǾŜƴŞ ŘŜǊƛǾłǘȅ - rŜŀƪőƴƝ őƛƴƛŘƭŀ ŀ ǇƻŘƳƝƴƪȅΥ !Ŏ2O, pyridin (a); 
p-ǾƛƴȅƭōŜƴȊƻƻǾł ƪȅǎŜƭƛƴŀ, DCC, DCM (b); Jonesovo őƛƴƛŘƭƻΣ ŀŎŜǘƻƴ όc); 
NH3OHCl, NaOAc, EtOH, reflux, 15 h (d); BBr3Σ 5/aΣ лɕ/ όe); 30% H2O2, MeOH, 24 h (f)61. 
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hōǊłȊŜƪ м3: tǌƛǇǊŀǾŜƴŞ ŘŜǊƛǾłǘȅ - ǊŜŀƪőƴƝ őƛƴƛŘƭŀ ŀ ǇƻŘƳƝƴƪȅΥ I2, 10% Pd/C, THF (a); 
RCl, NEt3, DCM (b); CH3CONHBr, SnCl4, H2O, CH3/bΣ лɕ/ όc); 
CH3CONHBr, SnCl4, H2O, CH3CN, лɕ/ (d); NBS, DCM (eύΤ с a I/ƭΣ мллɕ/Σ п Ƙ όf); 
Br2, DCM, 24 h (g)61. 

 

 

 

 

hōǊłȊŜƪ м4: tǌƝǇǊŀǾa ŘŜǊƛǾłǘǳ 23 z 11-hydroxyvittatinu (3) ς ǊŜŀƪőƴƝ őƛƴƛŘƭŀ ŀ ǇƻŘƳƝƴƪȅΥ 
ƴƛƪƻǘƛƴłǘŎƘƭƻǊƛŘΣ b9ǘ3, DCM (a)61. 
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Tabulka 13: In vitro ŀƪǘƛǾƛǘŀ ŘŜǊƛǾłǘǻ ǇǊƻǘƛ Plasmodium falciparum F3261  

2Ɲǎƭƻ ǎƭƻǳőŜƴƛƴȅ IC50όҡƎκƳƭύ 

1 мΣо ҕ лΣн 

2 мΣн ҕ лΣ1 

3 моΣн ҕ мΣп 

4 тΣо ҕ лΣм 

5 фмΣр ҕ млΣп 

6 трΣр ҕ фΣл 

7 трΣу ҕ уΣт 

8 млл 

9 тоΣр ҕ млΣл 

10 фрΣр ҕ фΣр 

11 моΣп ҕ мΣу 

12 млл 

13 фΣф ҕ мΣо 

14 рмΣт ҕ пΣф 

15 поΣо ҕ пΣм 

16 рсΣс ҕ уΣм 

17 уΣп ҕ мΣт 

18 снΣс ҕ тΣр 

19 тнΣс ҕ рΣл 

20 мΣс ҕ лΣм 

21 фнΣф ҕ мпΣу 

22 сΣр ҕ лΣф 

23 лΣу ҕ лΣ1 

 

 ±ȇǎƭŜŘƪȅ ŀƴǘƛǇƭŀǎƳƻŘłƭƴƝƘƻ ƘƻŘƴƻŎŜƴƝ jsou shrnuty v Tabulce 13Σ ŎƻȌ ǳƪŀȊǳƧŜΣ 

ȌŜ ƘŀŜƳŀƴǘƘŀƳƛƴ 1 a haemanthidin 2 Ƨǎƻǳ ƴŜƧŀƪǘƛǾƴŠƧǑƝ ǇǌƝǊƻŘƴƝ ŀƭƪŀƭƻƛŘȅ ǎ ƘƻŘƴƻǘŀƳƛ L/50 

1,3 a мΣн ˃aΦ bƛŎƳŞƴŠΣ ŘŜǊƛǾłǘ 23 pǌŜŘǎǘŀǾƻǾŀƭ ƴŜƧƭŜǇǑƝ ŀƴǘƛƳŀƭŀǊƛŎƪƻǳ aktivitu 

(hōǊłȊŜƪ 14), s hodnotou IC50 ǇƻŘ м ˃M61. 
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4. EȄǇŜǊƛƳŜƴǘłƭƴƝ őłǎǘ 

4.1 /ƘŜƳƛƪłƭƛŜ, ƳŀǘŜǊƛłƭy a metody  

4.1.1 Izolace haemanthaminu 

tƻǳȌƛǘȇ ŀƭƪŀƭƻƛŘ ōȅƭ ǾȅƛȊƻƭƻǾłƴ z cibule Narcissus psedudonarcissus cv. Dutch Master8 

Ǿ ŘƻǎǘŀǘŜőƴŞƳ ƳƴƻȌǎǘǾƝ ƴŀ YŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅ Ȋŀ ǵőŜƭŜƳ ǎǘǳŘƛŀ ǾȊǘŀƘǳ 

struktura ς ǵőƛƴŜƪΦ Y ǎȅƴǘŜǘƛŎƪȇƳ ƻōƳŠƴłƳ ŘƻǑƭƻ ƴŀ ʲ ς ethŀƴƻǾŞƳ ƳǻǎǘƪǳΣ ƴŀ ȊłƪƭŀŘŠ ƧƛȌ 

ǇǊƻǾŜŘŜƴȇŎƘ ǎǘǳŘƛƝΣ ƪǘŜǊŞ ǳƪłȊŀƭȅ ǇƻǘŜƴŎƛłƭ ǇǊƻ ǾȅǳȌƛǘƝ Ǿ chemoterapii.  

4.1.2 wƻȊǇƻǳǑǘŠŘƭŀΣ ŎƘŜƳƛƪłƭƛŜΣ ŘŜǘŜƪőƴƝ őƛƴƛŘƭŀ 

¶ benzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 3-bromo-5-nitrobenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ cyklohexan, p. a. (cHx) (Penta) 

¶ diethylamin, p. a. (Et2NH) (Penta) 

¶ 2,4-dimethoxybenzoylchloridΣ җ фф҈ ό!ŎǊƻǎύ 

¶ 2,6-dimethoxybenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 3,4-dimethoxybenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ dimethylaminopyridin, p. a. (DMAP) (Penta) 

¶ 2,3-dimethylbenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 3,5-dimethylbenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 5ǊŀƎŜƴŘƻǊŦŦƻǾƻ őƛƴƛŘƭƻ όǇǌƛǇǊŀǾƻǾłƴƻ Ǿ ƭŀōƻǊŀǘƻǌƛύ 

¶ ethanol 95%, p. a. (EtOH) (Penta) 

¶ ethyl-ŀŎŜǘłǘ, p. a. (EtOAc) (Penta) 

¶ 2-chlorobenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ chloroform, p. a. (CHCl3) (Penta) 

¶ 2-chloro-4-nitrobenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 2-methylbenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ 3-nitrobenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ 

¶ pyridin, p. a. (Penta) 

¶ toluen, p. a. (To) (Penta) 

¶ 3,4,5-trimethoxybenzoylchlorid, җ фф҈ ό!ŎǊƻǎύ  
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4.1.3 aŀǘŜǊƛłƭ ǇǊƻ ǇǊŜǇŀǊŀǘƛǾƴƝ ŀ analytickou tenkovrstvou chromatografii 

¶ ƘƭƛƴƝƪƻǾł ŘŜǎƪa s vrstvou silikagelu pro TLC Kiesel SiO2  60 F254, Merck, 20 Ҏ нл ŎƳ, 

vrstva 0,2 mm όbŠƳŜŎƪƻύ 

4.1.4 aƻōƛƭƴƝ ŦłȊŜ ǇǊƻ ǇǊŜǇŀǊŀǘƛǾƴƝ ŀ ŀƴŀƭȅǘƛŎƪƻǳ ǘŜƴƪƻǾǊǎǘǾƻǳ ŎƘǊƻƳŀǘƻƎǊŀŦƛƛ 

¶ S1 ς To:Et2NH (9:1) 

¶ S2 ς To:cHx:Et2NH (60:40:5) 

¶ S3 ς To:EtOAc: Et2NH (60:20:10) 

4.1.5 {ǘǊǳƪǘǳǊƴƝ ŀƴŀƭȇȊŀ ǇǌƛǇǊŀǾŜƴȇŎƘ ŘŜǊƛǾłǘǻ  

4.1.5.1 GC-a{ ŀƴŀƭȇȊŀ 

½ŀ ǵőŜƭŜƳ ǎǘŀƴƻǾŜƴƝ ƳƻƭŜƪǳƭƻǾŞ ƘƳƻǘƴƻǎǘƛ ǇǌƛǇǊŀǾƻǾŀƴȇŎƘ ƭłǘŜƪ ōȅƭŀ ǇƻǳȌƛǘŀ       

GC-a{ ŀƴŀƭȇȊŀ. bŀ ƳŠǌŜƴƝ ōȅƭ ǇƻǳȌƛǘ ǇƭȅƴƻǾȇ ŎƘǊƻƳŀǘƻƎǊŀŦ ǾŜ ǎǇƻƧŜƴƝ ǎ ƘƳƻǘƴƻǎǘƴƝƳ 

ǎǇŜƪǘǊƻƳŜǘǊŜƳ !ƎƛƭŜƴǘ ¢ŜŎƘƴƻƭƻƎƛŜǎ туфл ! D/ рфтр ƛƴŜǊǘ a{5 ǇǊŀŎǳƧƝŎƝƳ Ǿ 9L ǊŜȌƛƳǳ Ǉǌƛ 

тл Ŝ±Φ Y ǎŜǇŀǊŀŎƛ ōȅƭŀ ǇƻǳȌƛǘŀ ƪƻƭƻƴŀ ǘȅǇǳ 5.-р a{ όол Ƴ Ҏ лΦнр ƳƳ Ҏ лΦнр ˃ƳύΦ ¢ŜǇƭƻǘƴƝ 

rozsah byl v rozǇŠǘƝ teplot 100ςолл ϲ/Σ ǇǌƛőŜƳȌ Ǿ ǊƻȊƳŜȊƝ 100ςмул ϲ/ ǾȊǊǻǎǘŀƭŀ ǘŜǇƭƻǘŀ 

o 15 ϲ/κƳƛƴΦ tǌƛ ŘƻǎŀȌŜƴƝ мул ϲ/ ōȅƭŀ ǘŜǇƭƻǘŀ ǳŘǊȌƻǾłƴŀ Ǉƻ Řƻōǳ ƧŜŘƴŞ Ƴƛƴǳǘȅ ŀ ƴłǎƭŜŘƴŠ 

ǎǘƻǳǇŀƭŀ Řƻ олл ϲ/ ǊȅŎƘƭƻǎǘƝ р ϲ/κƳƛƴ ŀ ǇƻǘŞ ƻǇŠǘ ƴŀ ǘŞǘƻ ƘƻŘƴƻǘŠ ǳŘǊȌƻǾłƴŀΣ ŀƭŜ 40 minut. 

¢ŜǇƭƻǘŀ ƴłǎǘǌƛƪǳ ǾȊƻǊƪǳ ƴŀ ƪƻƭƻƴǳ ōȅƭŀ нул ϲ/ ǎ ǊȅŎƘƭƻǎǘƝ ǇǊǻǘƻƪǳ ƴƻǎƴŞƘƻ Ǉƭȅƴǳ όƘŞƭƛŀύ 

0,8 ƳƭκƳƛƴΦ 5ŜǘŜƪőƴƝ ǊƻȊƳŜȊƝ Ƴκ орςсллΦ YƻƴŎŜƴǘǊŀŎŜ ƴŀǎǘǌƛƪƻǾŀƴŞƘƻ ǾȊƻǊƪǳ Ǿ ƳŜǘhanolu 

byla ǾŠǘǑƛƴƻǳ м ƳƎκƳƭΦ ± ƴŠƪǘŜǊŞƳ ǇǌƝǇŀŘŠ ōȅƭƻ ƴǳǘƴƻ ǇƻǳȌƝǘ ƴłǎǘǌƛƪ ǎ ƴƛȌǑƝ ƪƻƴŎŜƴǘǊŀŎƝ 

о˃ƎκƳƭΣ ŀōȅ ǎŜ Řŀƴȇ ŘŜǊƛǾłǘ ȊƻōǊŀzil ve spektru. ½ƝǎƪŀƴŞ ȊƴłƳŞ ƭłǘƪȅ ōȅƭȅ ǇƻǊƻǾƴłƴȅ ǎ daty 

Ǿ ƭƛǘŜǊŀǘǳǌŜΣ ǎǘǊǳƪǘǳǊƴŠ ƴŜǇƻǇǎŀƴŞ ƭłǘƪȅ ōȅƭȅ ŎƘŀǊŀƪǘŜǊƛȊƻǾłƴȅ ǇƻǇǊǾŞΦ  

4.1.5.2 IƳƻǘƴƻǎǘƴƝ ǎǇŜƪǘǊƻƳŜǘǊƛŜ ǎ ǾȅǎƻƪȇƳ ǊƻȊƭƛǑŜƴƝƳ ό9{L-Iwa{ ŀƴŀƭȇȊŀύ  

MŜǘƻŘŀ ōȅƭŀ ǇƻǳȌƛǘŀ Ȋŀ ǵőŜƭŜƳ ǳǊőŜƴƝ ǇǌŜǎƴŞ ƘƻŘƴƻǘȅ ƴƻǾŠ ǇǌƛǇǊŀǾŜƴȇŎƘΣ 

v ƭƛǘŜǊŀǘǳǌŜ ŘƻǎǳŘ ƴŜǇƻǇǎŀƴȇŎƘ ǎƭƻǳőŜƴƛƴΦ IƳƻǘƴƻǎǘƴƝ ǎǇŜƪǘǊŀ ōȅƭŀ ƳŠǌŜƴŀ ǎǇŜƪǘǊƻƳŜǘǊŜƳ 

ǎ ǾȅǎƻƪȇƳ ƘƳƻǘƴƻǎǘƴƝƳ ǊƻȊƭƛǑŜƴƝƳ ¦It[/ ²ŀǘŜǊǎ !Ŏǉǳƛǘȅ L-/ƭŀǎǎ ǎ ƛƻƴƛȊŀŎƝ elektrosprejem 

v ƪƭŀŘƴŞƳ ƳƽŘǳ ŀ ƪƻƳōƛƴƻǾŀƴȇƳ ŀƴŀƭȅȊłǘƻǊŜƳ ς ƪǾŀŘǊǳǇƽƭ ǎ ŀƴŀƭȅȊłǘƻǊŜƳ doby letu 

Waters Synapt G7-Si. V ǊƻȊǘƻƪǳ aŜ/b ōȅƭȅ ƳŠǌŜƴȅ ǾȊƻǊƪȅΦ błǎƭŜŘƴŠ ŘƻǑƭƻ ƪ ǇƻǊƻǾƴłǾłƴƝ 

ǘŜƻǊŜǘƛŎƪŞƘƻ Ƴκs ǎ ŜȄǇŜǊƛƳŜƴǘłƭƴŠ ȊƧƛǑǘŠƴȇƳ. 

 



 37 

4.1.5.3 baw ŀƴŀƭȇȊŀ 

NMR spektǊŀ ōȅƭŀ ƳŠǌŜƴŀ Ǿ ǊƻȊǘƻŎƝŎƘ /5/ƭ3 ǇǌƝǇŀŘƴŠ /53h5 Ǉǌƛ ǘŜǇƭƻǘŠ нр ϲ/ ƴŀ 

spektrometru Varian Iniova 500 ǇǊŀŎǳƧƝŎƝƳ Ǉǌƛ пффΣут aIȊ ǇǊƻ 1I ƧłŘǊŀ ŀ мнрΣтл aIȊ ǇǊƻ 

13/ ƧłŘǊŀΦ Y ƻȊŀǌƻǾłƴƝ ŀ ŘŜǘŜƪŎƛ ǎƛƎƴłƭǳ ōȅƭŀ ǇƻǳȌƛǘŀ hƴŜbaw ǎƻƴŘŀΣ ǑƛǊƻƪƻǇłǎƳƻǾł 

ŘǾƻǳƪŀƴłƭƻǾł ƎǊŀŘƛŜƴǘƴƝ ǎƻƴŘŀ ǎ ǊŜƎǳƭŀŎƝ ǘŜǇƭƻǘȅΦ /ƘŜƳƛŎƪŞ Ǉƻǎǳƴȅ ōȅƭȅ ȊƳŠǌŜƴȅ Ƨŀƪƻ 

ƘƻŘƴƻǘȅ ʵ ǇŀǊǎ ǇŜǊ Ƴƛƭƛƻƴ όǇǇƳύ ŀ ōȅƭȅ ƴŜǇǌƝƳƻ ǾȊǘŀȌŜƴȅ ƪ ¢a{ Ƨŀƪƻ ǎǘŀƴŘŀǊŘǳ ǇƻƳƻŎƝ 

ȊōȅǘƪƻǾŞƘƻ ǎƛƎƴłƭǳ ǊƻȊǇƻǳǑǘŠŘƭŀΦ IƻŘƴƻǘȅ ŎƘŜƳƛŎƪŞƘƻ Ǉƻǎǳƴǳ ǇǊƻ /5/ƭ3 Ƨǎƻǳ ǳ ŀǘƻƳǻ 

1H ɻ  Ґ тΣнс ǇǇƳ ŀ ǳ ŀǘƻƳǻ 13C ʵ Ґ ттΣл ǇǇƳΣ ǇǊƻ /53OD Ƨǎƻǳ ǳ ŀǘƻƳǻ 1I ʵ Ґ оΣол ǇǇƳ 

a u 13/ ʵ Ґ пфΣл ǇǇƳΦ aŠǌŜƴƝƳƛ ȊƝǎƪŀƴł Řŀǘŀ Ƨǎƻǳ ǇǊŜȊŜƴǘƻǾłƴŀ Ǿ ƴłǎƭŜŘǳƧƝŎƝƳ ǇƻǌŀŘƝΥ 

ŎƘŜƳƛŎƪȇ Ǉƻǎǳƴ όʵύΣ ƛƴǘŜƎǊƻǾŀƴł ƛƴǘŜƴȊƛǘŀ 1H NMR spekter, multiplicita (s: singlet, d: dublet, 

ǘΥ ǘǊƛǇƭŜǘΣ ǉΥ ƪǾŀǊǘŜǘΣ ŘŘΥ ŘǳōƭŜǘ ŘǳōƭŜǘǻΣ ƳΥ ƳǳƭǘƛǇƭŜǘΣ ōǎΥ ǑƛǊƻƪȇ ǎƛƴƎƭŜǘύ ŀ ƛƴǘŜƎǊŀőƴƝ 

konstanta (Hz). 

4.1.5.4 hǇǘƛŎƪł ƻǘłőƛǾƻǎǘ 

hǇǘƛŎƪł ƻǘłőƛǾƻǎǘ ōȅƭŀ ƳŠǌŜƴŀ Ǿ ǊƻȊǘƻŎƝŎƘ ŀƭƪŀƭƻƛŘǻ Ǉǌƛ н4 ϲ/ ƴŀ ŀǳǘƻƳŀǘƛŎƪŞƳ 

ǇƻƭŀǊƛƳŜǘǊǳ !5t ннл .{ Ǿ ǇǊƻǎǘǌŜŘƝ ƳŜǘhanolu nebo etƘŀƴƻƭǳΦ tƻǘŞ ōȅƭŀ ŘƻǇƻőǘŜƴŀ 

ǎǇŜŎƛŦƛŎƪł ƻǘłőƛǾƻǎǘ ŘƭŜ ǾȊƻǊŎŜΥ  []
100t

D c l

a
a

³
=

³
 

 

t ς teplota ƳŠǌŜƴƝ 

D ς ƭƛƴƛŜ ǎƻŘƝƪƻǾŞƘƻ ǎǾŠǘƭŀ Ґ руфΣо ƴƳ  

ʰ ς ƴŀƳŠǌŜƴł ƻǘłőƛǾƻǎǘ ώϲ/ϐ  

c ς koncentrace naƳŠǌŜƴŞƘƻ ŀƭƪŀƭƻƛŘǳ ώƎ Ҏ млл Ƴƭ-1] 

l ς ŘŞƭƪŀ ƪȅǾŜǘȅ ώŘƳϐ 

4.1.6 aŜǘƻŘȅ ǇǊƻ ǎŎǊŜŜƴƛƴƎ ōƛƻƭƻƎƛŎƪȇŎƘ ŀƪǘƛǾƛǘ ǇǌƛǇǊŀǾŜƴȇŎƘ ǎƭƻǳőŜƴƛƴ  

4.1.6.1 {ǘŀƴƻǾŜƴƝ ƛƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘȅ ŘŜǊƛǾłǘǻ ǇǊoti AChE a BuChE  

LƴƘƛōƛőƴƝ ŀƪǘƛǾƛǘŀ ǘŠŎƘǘƻ ŜƴȊȅƳǻ ōȅƭŀ ƳŠǌŜƴŀ ƴŀ YŀǘŜŘǌŜ ŦŀǊƳŀŎŜǳǘƛŎƪŞ ōƻǘŀƴƛƪȅΣ 

CŀǊƳŀŎŜǳǘƛŎƪŞ Ŧŀƪǳƭǘȅ Ǿ IǊŀŘŎƛ YǊłƭƻǾŞΦ Jednalo se o Ellmanovu metodu a mŠǌŜƴƝ ǇǊƻǾłŘŠƭ 

ǇǊƻŦΦ wb5ǊΦ [ǳōƻƳƝǊ hǇƭŜǘŀƭΣ /{ŎΦ tƻŘǊƻōƴȇ ǇƻǇƛǎ ǘŞǘƻ ƳŜǘƻdy je uveden v ƴłǎƭŜŘǳƧƝŎƝ 

literatǳǌŜ64.   
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4.1.6.2 {ǘŀƴƻǾŜƴƝ ǇǊƻǘƛƴłŘƻǊƻǾŞ ŀƪǘƛǾƛǘȅ ǇǌƛǇǊŀǾŜƴȇŎƘ ŘŜǊƛǾłǘǻ 

Bylo provedeno sǘŀƴƻǾŜƴƝ ŎȅǘƻǘƻȄƛŎƪŞ ŀƪǘƛǾƛǘȅ ǇǌƛǇǊŀǾŜƴȇŎƘ ŘŜǊƛǾłǘǻ ƴŀ ƭƛƴƛƝŎƘ 

Jurkat, MOLT-4, A549, HT-29, PANC-1, A2780, HeLa, MCF-7, SAOS-2, MRC-5, a to ve 

ǎǇƻƭǳǇǊłŎƛ ǎ YŀǘŜŘǊƻǳ lŞƪŀǌǎƪŞ ōƛƻŎƘŜƳƛŜΣ [ŞƪŀǌǎƪŞ Ŧŀƪǳƭǘȅ Ǿ IǊŀŘŎƛ YǊłƭƻǾŞΣ ¦ƴƛǾŜǊȊƛǘȅ 

YŀǊƭƻǾȅΣ Ȋŀ ǾȅǳȌƛǘƝ ǎȅǎǘŞƳǳ Ȅ/9[[ƛƎŜƴŎŜΦ ¢ŜǎǘƻǾłƴƝ ǇǊƻǾłŘŠƭ wb5ǊΦ wŀŘƛƳ IŀǾŜƭek, Ph.D. 

VȅǳȌƛǘƝ ǇǌƝǎǘǊƻƧŜ Ȅ/9[[ƛƎŜƴŎŜ ŀ ǇƻǇƛǎ ƳŜǘƻŘȅ ƭȊŜ ƴŀƭŞȊǘ v ƭƛǘŜǊŀǘǳǌŜ65. 

4.2 tǌƝǇǊŀǾȅ ǎȅƴǘŜǘƛŎƪȇŎƘ ŘŜǊƛǾłǘǻ ƘŀŜƳŀƴǘƘŀƳƛƴǳ ŀ ƧŜƧƛŎƘ ǎǘǊǳƪǘǳǊƴƝ ƛŘŜƴǘƛŦƛƪŀŎŜ  

4.2.1 tǌƝǇǊŀǾŀ 11-O-(3-nitrobenzoyl)haemanthaminu (LC-74) 

 

 

ObǊłȊŜƪ мр: {ŎƘŞƳŀ ǎȅƴǘŞȊȅ 11-O-(3-nitrobenzoyl)haemanthaminu 

 

50 mg (0,164 mmol) haemanthaminu ōȅƭƻ ǊƻȊǇǳǑǘŠƴƻ ǾŜ н Ƴƭ ǎǳŎƘŞƘƻ ǇȅǊƛŘƛƴǳΦ 

5łƭŜ ƪ ƴŠƳǳ ōȅƭƻ ǇǌƛŘłƴƻ млл ˃ƭ (0,539 mmol) 3-ƴƛǘǊƻōŜƴȊƻȅƭŎƘƭƻǊƛŘǳ ŀ ƪŀǘŀƭȅǘƛŎƪŞ 

ƳƴƻȌǎǘǾƝ (2 mg) 4-dimethylaminopyridinu (DMAP). {ƳŠǎ ōȅƭŀ ƳƝŎƘłƴŀ Ǉǌƛ ƭŀōƻǊŀǘƻǊƴƝ 

ǘŜǇƭƻǘŠ нп ƘƻŘƛƴ ŀ ƻŘǇŀǌŜƴŀ Řƻ ǎǳŎƘŀΦ Odparek byl ǊƻȊǇǳǑǘŠƴ Ǿ chloroformu a reakce byla 

ŎƘǊƻƳŀǘƻƎǊŀŦƻǾłƴŀ ǇƻƳƻŎƝ ǇǊŜǇŀǊŀőƴƝ ¢[/Φ tƻǳȌƛǘł ƳƻōƛƭƴƝ ŦłȊŜ ōȅƭŀ ¢ƻΥEt2NH (9:1). Byly 

ǎŜǇŀǊƻǾłƴȅ ŘǾŠ ȊƽƴȅΦ мΦ Ȋƽƴŀ ōȅƭŀ ǎŜǇŀǊƻǾłƴŀ Ȋ ǇǊŜǇŀǊŀőƴƝ ŘŜǎƪȅΣ ǇǊƻƳȅǘŀ ǎƳŠǎƝ 

chloroform:ethanol (CHCl3:EtOH) 1:м ŀ ƻŘǇŀǌŜƴŀΦ .ȅƭƻ ȊƝǎƪłƴƻ поΣп mg produktu 

11-O-(3-nitrobenzoyl)haemanthaminu (LC-74) Ǿ ƻƭŜƧƻǾƛǘŞ ŦƻǊƳŠΦ ±ȇǘŠȌŜƪ ǊŜŀƪŎŜ ōȅƭ рф %. 

½ƽƴŀ 2 byla takŞ ǎŜǇŀǊƻǾłƴŀ Ȋ ǇǊŜǇŀǊŀőƴƝ ŘŜǎƪȅΦ Podle analytƛŎƪŞ ¢[/ ŀ ƴŀ ȊłƪƭŀŘŠ ǳǊőŜƴƝ ǎŜ 

ȊƧƛǎǘƛƭƻΣ ȌŜ ǎŜ ƧŜŘƴł ƻ ǾȇŎƘƻȊƝ ƭłǘƪǳΣ ǘŜŘȅ ƘŀŜmanthamin. Tento haemathamin byl ǇǌŜƴŜǎŜƴ 

Řƻ ƪłŘƛƴƪȅ ǎ ŘŀƭǑƝƳ ƘŀŜƳŀƴǘƘŀƳƛƴŜƳΣ ƪǘŜǊȇ ōȅƭ ǘŀƪŞ ȊƝǎƪłƴ Ȋ ǊŜŀƪŎƝ ŀ ƴłsƭŜŘƴŠ ǇǌŜőƛǑǘŠƴ 

a ȊƴƻǾǳ ǇƻǳȌƛǘ ǳ ŘŀƭǑƝŎƘ ǎȅƴǘŞȊΦ 
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hōǊłȊŜƪ 16: GC-MS 11-O-(3-nitrobenzoyl)haemanthaminu 

 

NMR studie: 

1H NMR (500MHz, CDCl3ύ ʵΥуΦтн όмIΣ ōǎύΣ уΦпм όмIΣ ǘΣ W Ґ тΦт IȊύΣ уΦнп όмIΣ ŘΣ W Ґ тΦт IȊύΣ тΦср 

(1H, t, J = 7.7 Hz), 6.93 (1H, s), 6.50 (1H, s), 6.42 (1H, d, J = 10.1 Hz), 6.16 (1H, dd, J = 10.1 Hz, 

J = 4.9 Hz), 5.93ς5.89 (2H, m), 5.22 (1H, dd, J = 6.7 Hz, J = 3.0 Hz), 4.40 (1H, d, J = 16.8 Hz), 

3.93ς3.88 (1H, m), 3.77 (1H, d, J = 16.8 Hz), 3.60ς3.42 (3H, m), 3.37 (3H, s), 2.17 (1H, dd, J = 

13.6 Hz, J = 4.2 Hz), 2.04 (1H, td, J = 13.6 Hz, J = 4.2 Hz)  

 

13C NMR (125MHz, CDCl3ύ ʵΥ мсоΦоΣ мпуΦнΣ мпсΦтΣ мпсΦсΣ мопΦфΣ мооΦфΣ момΦфΣ 130.0, 129.7, 

127.5, 127.4, 126.6, 124.3, 106.7, 103.8, 100.9, 81.6, 72.3, 62.9, 61.2, 60.9, 56.6, 49.2, 28.6 

 

hǇǘƛŎƪł ƻǘłőƛǾƻǎǘΥ 

ώʰϐ24
D= + 17,5ϲ όŎ = 0,115; CHCl3) 
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4.2.2 tǌƝǇǊŀǾŀ 11-O-(2-chlorobenzoyl)haemanthaminu (LC-91) 

 

 

hōǊłȊŜƪ мт: {ŎƘŞƳŀ ǎȅƴǘŞȊȅ 11-O-(2-chlorobenzoyl)haemanthaminu 

 

50 mg (0,164 mmol) haemanthaminu ōȅƭƻ ǊƻȊǇǳǑǘŠƴƻ ǾŜ н Ƴƭ ǎǳŎƘŞƘƻ ǇȅǊƛŘƛƴǳΦ 

5łƭŜ ƪ ƴŠƳǳ ōȅƭƻ ǇǌƛŘłƴƻ млл ˃ƭ (0,571 mmol) 2-chloroōŜƴȊƻȅƭŎƘƭƻǊƛŘǳ ŀ ƪŀǘŀƭȅǘƛŎƪŞ 

ƳƴƻȌǎǘǾƝ (2 mg) 5a!tΦ {ƳŠǎ ōȅƭŀ ƳƝŎƘłƴŀ Ǉǌƛ ƭŀōƻǊŀǘƻǊƴƝ ǘŜǇƭƻǘŠ п hodiny ve zkumavce, 

ƪǘŜǊł ōȅƭŀ ǇƻƴƻǌŜƴŀ Řƻ ǾƻŘƴƝ ƭłȊƴŠ Ǉǌƛ ǘŜǇƭƻǘŠ рл ϲ/. błǎƭŜŘƴŠ ōȅƭŀ ǊŜŀƪŎŜ ƻŘǇŀǌŜƴŀ Řƻ 

sucha. Odparek byl ǊƻȊǇǳǑǘŠƴ Ǿ ŎƘƭƻǊƻŦƻǊƳǳ ŀ ǊŜŀƪŎŜ ōȅƭŀ ŘǾŀƪǊłǘ ŎƘǊƻƳŀǘƻƎǊŀŦƻǾłƴŀ 

ǇƻƳƻŎƝ ǇǊŜǇŀǊŀőƴƝ ¢[/Φ tƻǳȌƛǘł ƳƻōƛƭƴƝ ŦłȊŜ ōȅƭŀ ¢ƻΥ9ǘ2NH (9:1)Φ ½ƽƴŀ ǎ ǇǊƻŘǳƪǘŜƳ ōȅƭŀ 

ǎŜǇŀǊƻǾłƴŀ Ȋ ǇǊŜǇŀǊŀőƴƝ ŘŜǎƪȅΣ ǇǊƻƳȅǘŀ ǎƳŠǎƝ CHCl3:EtOH (1:1) ŀ ƻŘǇŀǌŜƴŀΦ .ȅƭƻ ȊƝǎƪłƴƻ 

49,2 mg 11-O-(2-chlorobenzoyl)haemanthaminuΦ ±ȇǘŠȌŜƪ ǊŜŀƪŎŜ ōȅƭ 68 %. 

 

 

hōǊłȊŜƪ 18: GC-MS 11-O-(2-chlorobenzoyl)haemanthaminu 
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NMR studie: 

1H NMR (500MHz, CDCl3ύ ʵΥ 7.73ς7.69 (1H, m), 7.47ς7.40 (2H, m), 7.34ς7.29 (1H, m), 6.99 

(1H, s), 6.52 (1H, s), 6.44 (1H, d, J = 10.3 Hz), 6.17 (1H, dd, J = 10.3 Hz, J = 4.9 Hz), 5.94ς5.91 

(2H, m), 5.25 (1H, dd, J = 7.0 Hz, J = 3.4 Hz), 4.48 (1H, d, J = 16.7 Hz), 3.86 (1H, d, J = 16.7 Hz, 

overlapped), 3.85ς3.81 (1H, m, overlapped), 3.67ς3.61 (1H, m), 3.57 (1H, dd, J = 14.4 Hz, J = 

7.0 Hz), 3.53 (1H, dd, J = 13.5 Hz, J = 4.4 Hz), 3.35 (3H, s), 2.28ς2.20 (1H, m), 2.08 (1H, td, J = 

13.5 Hz, J = 4.4 Hz)  

 

13C NMR (125MHz, CDCl3ύ ʵΥ 164.5, 147.1, 146.8, 133.8, 133.6, 132.8, 131.24, 131.21, 130.0, 

129.4, 126.9, 126.6, 125.0, 106.7, 104.1, 101.1, 80.8, 72.1, 63.1, 60.6, 60.1, 56.6, 49.5, 27.8  

 

hǇǘƛŎƪł ƻǘłőƛǾƻǎǘΥ 

ώʰϐ24
D Ґ Ҍ тлΣуϲ όŎ Ґ лΣмолΤ /I/ƭ3) 

4.2.3 tǌƝǇǊŀǾŀ 11-O-(3-bromo-5-nitrobenzoyl)haemanthaminu (LC-97) 

 

 

hōǊłȊŜƪ мф: {ŎƘŞƳŀ ǎȅƴǘŞȊȅ 11-O-(3-bromo-5-nitrobenzoyl)haemanthaminu 

 

50 mg (0,164 mmol) haemanthaminu ōȅƭƻ ǊƻȊǇǳǑǘŠƴƻ ǾŜ н Ƴƭ ǎǳŎƘŞƘƻ ǇȅǊƛŘƛƴǳΦ 

5łƭŜ ƪ ƴŠƳǳ ōȅƭƻ ǇǌƛŘłƴƻ пл ˃ƭ (0,151 mmol) 3-bromo-5-nitrobenzoylchloridu ŀ ƪŀǘŀƭȅǘƛŎƪŞ 

ƳƴƻȌǎǘǾƝ (2 mg) DMAP. Reakce ōȅƭŀ ȊŀƘǌłǘł ƴŀ сл ϲ/Σ ƳƝŎƘłƴŀ тн ƘƻŘƛƴ ŀ ǇƻǘŞ ōȅƭŀ 

ƻŘǇŀǌŜƴŀ Řƻ ǎǳŎƘŀΦ hŘǇŀǊŜƪ ōȅƭ ǊƻȊǇǳǑǘŠƴ ǾŜ ǎƳŠǎƛ CHCl3:EtOH (1:1) ŀ ƴłǎƭŜŘƴŠ ōȅƭŀ 

ǊŜŀƪŎŜ ŘǾŀƪǊłǘ  ŎƘǊƻƳŀǘƻƎǊŀŦƻǾłƴŀ ǇƻƳƻŎƝ ǇǊŜǇŀǊŀőƴƝ ¢[/ ǇǊƻ ƭŜǇǑƝ ǊƻȊƭƛǑŜƴƝ ǇǊƻŘǳƪǘǳΦ 

PƻǳȌƛǘł ƳƻōƛƭƴƝ ŦłȊŜ byla To:cHx:Et2NH (60:40:5)Φ ½ƽƴŀ ǎ ǇǊƻŘǳƪǘŜƳ ōȅƭŀ ǎŜǇŀǊƻǾłƴŀ 

z ǇǊŜǇŀǊŀőƴƝ ŘŜǎƪȅΣ ǇǊƻƳȅǘŀ ǎƳŠǎƝ CHCl3:EtOH (1:1) a odpaǌŜƴŀ ƴŀ ǾŀƪǳƻǾŞ ƻŘǇŀǊŎŜ. Bylo 
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ȊƝǎƪłƴƻ мрΣф ƳƎ 11-O-(3-bromo-5-nitrobenzoyl)haemanthaminu ve ŦƻǊƳŠ ǎǾŠǘƭŜ ƘƴŠŘŞ 

olejovƛǘŞ ƭłǘƪȅΦ ±ȇǘŠȌŜƪ ǊŜŀƪŎŜ ōȅƭ му %. 

 

hōǊłȊŜƪ 20: ESI-MS 11-O-(3-bromo-5-nitrobenzoyl)haemanthaminu 

 

NMR studie: 

1H NMR (500MHz, CDCl3ύ ʵΥуΦссς8.63 (1H, m), 8.58ς8.55 (1H, m), 8.37ς8.35 (1H, m), 6.94 

(1H, s), 6.52 (1H, s), 6.42 (1H, d, J = 9.8 Hz), 6.19 (1H, dd, J = 9.8 Hz, J = 4.9 Hz), 5.95ς5.92 

(2H, m), 5.23 (1H, dd, J = 6.8 Hz, J = 3.4 Hz), 4.42 (1H, d, J = 17.1 Hz), 3.93ς3.89 (1H, m), 3.80 

(1H, d, J = 17.1 Hz), 3.59 (1H, dd, J = 14.2 Hz, J = 6.9 Hz), 3.53ς3.45 (2H, m), 3.39 (3H, s), 2.20 

(1H, dd, J = 13.7 Hz, J = 4.4 Hz), 2.00 (1H, td, J = 13.7 Hz, J = 4.4 Hz). 

 
13C NMR (125MHz, CDCl3ύ ʵΥ мснΦнΣ мпуΦуΣ мпсΦфΣ мпсΦуΣ моуΦлΣ мооΦтΣ мооΦоΣ молΦсΣ молΦнΣ 

127.3, 126.5, 123.2, 122.8, 106.8, 103.8, 101.0, 81.9, 72.3, 62.9, 61.2, 60.8, 56.7, 49.3, 28.6. 

 

hǇǘƛŎƪł ƻǘłőƛǾƻǎǘΥ 

ώʰϐ24
D= + 100,0ϲ (c = 0,120; CHCl3) 

m/z
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4.2.4 tǌƝǇǊŀǾŀ 11-O-(2-chloro-4-nitrobenzoyl)haemanthaminu (LC-102)  

 

 

hōǊłȊŜƪ но: {ŎƘŞƳŀ ǎȅƴǘŞȊȅ 11-O-(2-chloro-4-nitrobenzoyl)haemanthaminu 

 

60 mg (0,199 mmol) haemanthaminu ōȅƭƻ ǊƻȊǇǳǑǘŠƴƻ ǾŜ н Ƴƭ ǎǳŎƘŞƘƻ ǇȅǊƛŘƛƴǳΦ 

5łƭŜ ƪ ƴŠƳǳ ōȅƭƻ ǇǌƛŘłƴƻ млл ˃ƭ (0,454 mmol) 2-chloro-4-nitrobenzoylchloridu ŀ ƪŀǘŀƭȅǘƛŎƪŞ 

ƳƴƻȌǎǘǾƝ (2 mg) DMAP. Reakce ōȅƭŀ ȊŀƘǌłǘŀ na 8л ϲ/Σ ƳƝŎƘłƴŀ 72 ƘƻŘƛƴ ŀ ǇƻǘŞ ōȅƭŀ 

ƻŘǇŀǌŜƴŀ Řƻ ǎǳŎƘŀΦ hŘǇŀǊŜƪ ōȅƭ ǊƻȊǇǳǑǘŠƴ ǾŜ ǎƳŠǎƛ CHCl3:EtOH (1:1) ŀ ƴłǎƭŜŘƴŠ ōȅƭŀ 

reakce ŘǾŀƪǊłǘ ŎƘǊƻƳŀǘƻƎǊŀŦƻǾłƴŀ ǇƻƳƻŎƝ ǇǊŜǇŀǊŀőƴƝ ¢[/. Jako ƳƻōƛƭƴƝ ŦłȊŜ ōȅƭŀ ǇƻǳȌƛǘŀ 

ǎƳŠǎ To:cHx:Et2NH (60:40:5)Φ ½ƽƴŀ ǎ ǇǊƻŘǳƪǘŜƳ ōȅƭŀ ǎŜǇŀǊƻǾłƴŀ Ȋ ǇǊŜǇŀǊŀőƴƝ ŘŜǎƪȅΣ 

ǇǊƻƳȅǘŀ ǎƳŠǎƝ CHCl3:EtOH (1:1) a odpaǌŜƴŀ ƴŀ ǾŀƪǳƻǾŞ ƻŘǇŀǊŎŜΦ /Ŝƭȇ ǇǊƻŎŜǎ ǎŜ ǇǊǻōŠȌƴŠ 

ƪƻƴǘǊƻƭƻǾŀƭ ǇƻƳƻŎƝ ŀƴŀƭȅǘƛŎƪȇŎƘ ¢[/Σ ŘƝƪȅ ƴƛƳ ǎŜ ǳǊőƛƭ ǎǇǊłǾƴȇ ǇƻƳŠǊ ǎƳŠǎƛ ǾŜ ǾȅǾƝƧŜŎƝ ŦłȊƛ. 

5ƻǑƭƻ ƪ ȊƝǎƪłƴƝ 41,9 mg 11-O-(2-chloro-4-nitrobenzoyl)haemanthaminu ǾŜ ŦƻǊƳŠ ƘƴŠŘŞ 

olejoviǘŞ ƭłǘƪȅΦ ±ȇǘŠȌŜƪ ǊŜŀƪŎŜ ōȅƭ по %. 
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hōǊłȊŜƪ н4: ESI-MS 11-O-(2-chloro-4-nitrobenzoyl)haemanthaminu 

 

NMR studie: 

1H NMR (500MHz, CDCl3ύ ʵΥ 8.30 (1H, d, J = 2.5 Hz), 8.15 (1H, dd, J = 8.8 Hz, J = 2.5 Hz), 7.85 

(1H, d, J = 8.8 Hz), 6.96 (1H, s), 6.50 (1H, s), 6.45 (1H, d, J = 10.3 Hz), 6.17 (1H, dd, J = 10.3 Hz, 

J = 4.9 Hz), 5.93ς5.90 (2H, m), 5.23 (1H, dd, J = 6.8 Hz, J = 3.9 Hz), 4.40 (1H, d, J = 17.0 Hz), 

3.82ς3.78 (1H, overlapped, m), 3.78 (1H, overlapped, d, J = 17.0 Hz), 3.55 (1H, dd, 

J = 14.5 Hz, J = 6.8 Hz), 3.50 (1H, dd, J = 14.5 Hz, J = 3.9 Hz), 3.44 (1H, dd, J = 13.6 Hz, J = 4.4 

Hz), 3.35 (3H, s), 2.10 (1H, dd, J = 13.6 Hz, J = 4.4 Hz), 1.95 (1H, td, J = 13.6 Hz, J = 4.4 Hz). 

 

13C NMR (125MHz, CDCl3ύ ʵΥ мсоΦнΣ 149.4, 146.8, 146.7, 135.5, 134.7, 133.7, 131.8, 130.1, 

127.4, 126.4, 126.1,121.5, 106.7, 103.9, 101.0, 82.2, 72.3, 62.8, 61.1, 60.4, 56.6, 49.4, 28.3. 

 

hǇǘƛŎƪł ƻǘłőƛǾƻǎǘΥ 

ώʰϐ24
D= + 41,7ϲ (c = 0,115; CHCl3) 

 
























































