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193лΩ Řŀ bŜǿ ¸ƻǊƪΩŘŀΣJinekologlar  
Kurzrokve Lieb, taze insan semeni 
ƛƭŜ ǘŜƳŀǎ ǎƻƴǊŀǎƤ  ƛƴǎŀƴ 
myometriumǳƴŘŀ ǊƛǘƳƛƪ  ƪŀǎƤƭƳŀ 
ǾŜ ƎŜǾǒŜƳŜƭŜǊƛƴ ǳȅŀǊƤƭŘƤƐƤƴƤ 
ƪŜǒŦŜǘǘƛƭŜǊΦ 



1933Ωde Goldblatt ve 193сΩ Řŀ von Euler biri 
ŘƛƐŜǊƛƴŘŜƴ ƘŀōŜǊǎƛȊ ƻƭŀǊŀƪ ōǳ ōǳƭƎǳȅǳ ǘŜȅƛŘ  ŜǘǘƛƭŜǊ 
ǾŜ ōƛǊ ŀǎƛŘƛƪ ƭƛǇƛŘƛƴ ōǳƴŀ ȅƻƭ ŀœǘƤƐƤƴƤ ōǳƭŘǳƭŀǊΦ

Von Euler bu maddenin prostatōŜȊƛƴŘŜ ƻƭǳǒǘǳƐǳƴŀ 
ƛƴŀƴŘƤ ǾŜ άǇǊƻǎǘŀƎƭŀƴŘƛƴέƻƭŀǊŀƪ ŀŘƭŀƴŘƤǊŘƤΦ

мфрфΩ Řŀ Eliassoninsan semenindeki 
prostaglandinΩƛƴ ŀǎƭƤƴŘŀ  ǎŜƳƛƴŀƭ ǾŜǎƛƪǸƭƭŜǊŘŜ 
ǸǊŜǘƛƭŘƛƐƛƴƛ ƪŀƴƤǘƭŀŘƤΦ



1982 Nobel 

1970  Nobel

Ulf von Euler

Bengt I. Samuelson

John  R. Vane

Sune K. .ŜǊƎǎǘǊǀƳ
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Dehanēn Kalētēmē ; Ulf Svante von Euler

1905 -1983

B¿y¿k Matematik­i Euler óin soyundan geliyor.

Babasē, Prof.Dr Hans von Euler-Chelpin

1929 yēlēndaNobel Kimya ¥d¿l¿

Annesi, Prof. Dr Astrid Cleve, botanik­ive jeolog.

B¿y¿k babasē thulium ve holmium elementlerini keĸfetmiĸ.

Diĵer b¿y¿kbabasē Svante Arrhenius 1903 Nobel Kimya ºd¿l¿

Substance  P  (1931),
Prostaglandin  (1935),

Vesiglandin  (1935) , 
Piperidin     (1942),

Noradrenalin  (1946).

1970  Nobel mŘǸƭǸ



Astrid Cleve von EulerHans von Euler-Chelpin

1929 Nobel Kimya ¥d¿l¿

"ĸekerin fermantasyonuve 

fermantatif enzimler "

Ķsve­ óin ilk doktoralē  kadēnē.

Botanik­i, Jeolog, kimyacē  ve Uppsala 

Universitesinde araĸtērmacē.

Married for science, divorced for love: Success and failure in the 
collaboration between Astrid Cleve and Hans von Euler - Chelpin, 1902 ï1912  

Espmark K, Nordlund C, I n: For better or for worse?: Collaborative couples in the sciences / 
[ed] Annette Lykknes; Donald Opitz; Birgitte Van Tiggelen, Birkhªuser Verlag , 2012, p. 81-102



мфртΩ ŘŜ .ŜǊƎǎǘǊǀƳǾŜ мфслΩ Řŀ {ƧǀǾŀƭƭaktif 

ǳƴǎǳǊǳƴ ǘŜƪ ōƛǊ ƳŀŘŘŜ ƻƭƳŀŘƤƐƤƴƤ Σ ōƛǊƛ ōƛǊƛȅƭŜ ȅŀƪƤƴ 

ƛƭƛǒƪƛƭŜǊ ƻƭŀƴ ǸǊǸƴƭŜǊ ƎǊǳōǳ ƻƭŘǳƐǳƴǳ ƎǀǎǘŜǊŘƛƭŜǊΦ

мфснΩŘŜ .ŜǊƎǎǘǊǀƳōǳƴƭŀǊƤƴ ƛƪƛǎƛƴƛ ƪƻȅǳƴ ǾŜǎƛƪǸƭŜǊ 

bezlerinden kristal formunda izole edip, kimyasal 

ȅŀǇƤƭŀǊƤƴƤ ǘŀƴƤƳƭŀŘƤΦ



ΨΨ.ŜƴƛƳ  prostaglandinƭŜǊŘŜ ƛƭƛǒƪƛƳ Σ мф 9ƪƛƳ 
мфпрΩŘŜ Σ ƭƛƴƻƭŜƛƪ ŀǎƛŘ ƻƪǎƛŘŀǎȅƻƴǳ ǸȊŜǊƛƴŜ ōƛǊ 
œŀƭƤǒƳŀƳƤ ǎǳƴŘǳƐǳƳ Σ YŀǊƻƭƛƴǎƪŀ 9ƴǎǘƛǘǸǎǸ 
CƛȊȅƻƭƻƧƛ 5ŜǊƴŜƐƛ ¢ƻǇƭŀƴǘƤǎƤ ƛƭŜ ōŀǒƭŀŘƤΦ

{ǳƴŜ .ŜǊƎǎǘǊǀƳΣ bƻōŜƭ мфун [ŜŎǘǳǊŜ 

¢ƻǇƭŀƴǘƤ ǎƻƴǊŀǎƤΣ von Euler ōŀƴŀΣ ΨΨǎŀǾŀǒ 
ǀƴŎŜǎƛƴŘŜƴ ōŜǊƛ  ǎŀƪƭŀƳƤǒ ƻƭŘǳƐǳΣ ŀȊ ƳƛƪǘŀǊŘŀƪƛ   
ƪƻȅǳƴ ǾŜǎƛƪǸƭŜǊ ōŜȊƭŜǊƛƴƛƴ ƭƛǇƛŘ ŜƪǎǘǊŜƭŜǊƛ ƛƭŜ 
œŀƭƤǒƳŀȅŀ ƛƭƎƛ ŘǳȅŀǊ ƳƤǎƤƴ Κ ΩΩŘƛȅŜ ǎƻǊŘǳΦ 
Yŀōǳƭ ŜǘǘƛƳ  ǾŜ œƻƪ ǳȅŀǊƤŎƤ ǾŜ ƎǸȊŜƭ ōƛǊ ƛǒōƛǊƭƛƐƛƴŜ 
ƎƛǊƛǒǘƛƪΦΩΩ



Ulf von Euler Sune Bergstrºm

Prostaglandin  konferansē Floransa , 1975.

Bengt I. Samuelson



John Vane  ve Royal College of Surgeons
Ŝƪƛōƛ ŀǎǇƛǊƛƴ ǾŜ ŘƛƐŜǊ b{!L5Ω ƭŀǊƤƴ 
prostaglandinǎŜƴǘŜȊƛƴƛ ƛƴƘƛōŜ ŜǘǘƛƐƛƴƛ 
buldular.  

.ǳ ȅŜǇȅŜƴƛ ōƛǊ ƪŀǇƤƴƤƴ ŀœƤƭƳŀǎƤ ŀƴƭŀƳƤƴŀ 
geliyordu.



John  R. Vane
Bengt I. Samuelson



John  R. Vane Salvador Moncada



Wellcome±ŀƪŦƤΩƴŘŀƴ Salvador Moncada ve 
Ŝƪƛōƛ ōƛǊ ƭƛǇƛŘ ƳŜŘȅŀǘǀǊǸ ǘŀƴƤƳƭŀŘƤƭŀǊ ǾŜ  
platelet agregasyonunu engelleyen bu 
maddeye  "PG-X" ŀŘƤƴƤ ǾŜǊŘƛƭŜǊΦ 

.ƛƭƛƴŜƴ ŘƛƐŜǊ ŀƴǘƛ-agreganlardan 30 kat daha 
ƎǸœƭǸ ƻƭŀƴ PG-Xdaha sonra prostaǎƛƪƭƛƴ ŀŘƤƴƤ 
ŀƭŀŎŀƪǘƤΦ .ǳƴǳ ŘƛƐŜǊ ōƛǊ ǳƴǎǘŀōƭŜ ǇǊƻǎǘŀƴƻƛŘ 
ƻƭŀƴ ¢ǊƻƳōƻȄŀƴŜ !нΩȅƛ ǸǊŜǘŜƴ enzimi 
ŀǊŀǒǘƤǊƤǊƪŜƴ ōǳƭƳǳǒƭŀǊŘƤΦ

Salvador MoncadaΤ IƻƴŘǳǊŀǎΩƭƤ  ōƛǊ ŘŀƘƛ ƳǸƭǘŜŎƛ

¢ŜƎǳŎƛƎŀƭǇŀΩ Řŀ ōŀǒƭŀȅŀƴ ōƛǊ ŀȊƛƳ ǀȅƪǸǎǸ



RyszardGryglewski Stuart Bunting

1976ΩŘŀ John Vane, Salvador Moncada, RyszardGryglewskive 
Stuart Buntingprostaǎƛƪƭƛƴ ǸȊŜǊƛƴŜ ƛƭƪ ƳŀƪŀƭŜȅƛ  batureΩŘŀ 
ȅŀȅƤƴƭŀŘƤƭŀǊΦ

An enzyme isolated from arteries transforms prostaglandin endoperoxides
to an unstable substance that inhibits platelet aggregation

S. Moncada, R. Gryglewski, S. Bunting& J. R. Vane, Nature1976, 263,663- 665 976

Salvador Moncada John R.Vane



An enzyme isolated from arteries transforms prostaglandin 
endoperoxidesto an unstable substance that inhibits platelet 
aggregation

Microsomes prepared from rabbit or pig aortas transformed endoperoxides
(PGG2 or PGH2) to an unstable substance (PGX) that inhibited human platelet 
aggregation. 

PGX was 30 times more potent in this respect than prostaglandin E1. PGX 
contracted some gastrointestinal smooth muscle and relaxed certain isolated blood 
vessels. Prostaglandin endoperoxides cause platelet aggregation possibly through 
the generation by platelets of thromboxane A2. Generation of PGX by vessel walls 
could be the biochemical mechanism underlying their unique ability to resist 
platelet adhesion. 

A balance between formation of anti- and pro-aggregatory substances by enzymes 
could also contribute to the maintenance of the integrity of vascular endothelium 
and explain the mechanism of formation of intra-arterial thrombi in certain 
physiopathological conditions.

S. Moncada, R. Gryglewski, S. Bunting& J. R. Vane, Nature1976, 263,663- 665 976



Differential formation of prostacyclin 
(PGX or PGI2) by layers of the arterial 
wall. 
An explanation for the anti-thrombotic 
properties of vascular endothelium.

S Moncada, A G Herman, E A Higgs, J R Vane. ThrombRes 1977;11(3):323-44. 



Prostasiklin arter ve venlerin 

endotel h¿crelerinde  prostasiklin 

sentetaz enzimi tarafēndan 

prostaglandin H2 (PGH2) den 

¿retilir.

Eicosanoid tanēmlamasēna gºre, 

Prostasiklin prostaglandin I2
(PGI2)  olarak  adlandērēlēr. 



.ǳ ƛǒōƛǊƭƛƐƛ ŘŀƘŀ ǎƻƴǊŀ  epoprostenolŀŘƤƴƤ 
ŀƭŀŎŀƪ ōƛǊ ǎŜƴǘŜǘƛƪ ƳƻƭŜƪǸƭǸƴ ƪŜǒŦƛȅƭŜ ǎǸǊŘǸΦ

5ƻƐŀƭ ǇǊƻǎǘŀǎƛƪƭƛƴ Ǝƛōƛ  epoprostenolmoleƪǸƭǸ 
ŘŜ œǀȊǸƭƳǸǒ ƘŀƭŘŜ  ǎǘŀōƛƭ ƪŀƭƳŀȅƤǇΣ ƘƤȊƭƤ ȅƤƪƤƳŀ  
ǳƐǊǳȅƻǊŘǳΦ 
.ǳ ƎǸœƭǸƐǸ ŀǒƳŀƪ ƛœƛƴ ǇǊƻǎǘŀǎƛƪƭƛƴ  ƪƛōƛ 
ŀǊŀǘƤǊƳŀƭŀǊƤƴŀ ŘŜǾŀƳ Ŝǘǘƛ ǾŜ ȅŀƪƭŀǒƤƪ мллл 
ǇǊƻǎǘŀǎƛƪƭƛƴ ōƛȅƻōŜƴȊŜǊ ƳƻƭŜƪǸƭǸ  ǎŜƴǘŜȊƭŜŘƛƭŜǊΦ



мфун bƻōŜƭ ¢ǀǊŜƴƛ

Salvador 

Moncada
Sergio H. 

Ferreira 

John R. 

Vane



bƻōŜƭ  ¢ǀǊŜƴƛƴŘŜ aƻƴŎŀŘŀΩ ƴƤƴ ƎǀȊƭŜǊƛƴŘŜƪƛ ƘǸȊǸƴ Χ

aƻƴŎŀŘŀΩ ƴƤƴ 
ƎǀȊƭŜǊƛƴŘŜƪƛ ƘǸȊǸƴ Χ



Palmer RM, FerrigeAG, MoncadaS. Nitric oxide release accounts for 
the biological activity of endothelium-derived relaxing factor. Nature. 
1987;327(6122):524ς6. 

Palmer RM, Rees DD, Ashton DS, Moncada S. L-arginine is the 
physiological precursor for the formation of nitric oxide in endothelium-
dependent relaxation. Biochemical and Biophysical Research 
Communications. 1988;153(3):1251ς6. 

MoncadaS, .ƻƭŀƷƻǎJP. Nitric oxide, cell bioenergetics and 
neurodegenerationJNeurochemistry. 2006 ;97(6):1676-89. 

DǀƭƎŜŘŜƪƛ 5ŜƘŀ MoncadaΩ ƴƤƴ ƛƪƛƴŎƛ ȊŀŦŜǊƛ Υ
Nitrik oƪǎƛŘ ǾŜ ȅƻƭŀƐƤƴƤƴ ƪŜǒŦƛ



Following stimulation of NMDA receptors, neurons transiently synthesize nitric oxide 
(NO) in a calcium/calmodulin-dependent manner through the activation of neuronal 
NO synthase. Nitric oxide acts as a messenger, activating soluble guanylylcyclase and 
participating in the transduction signallingpathways involving cyclic GMP. 

Nitric oxide also binds to cytochrome c oxidase, and is able to inhibit cell respiration in 
a process that is reversible and in competition with oxygen. This action can also lead to 
the release of superoxide anion from the mitochondrial respiratory chain. 

In pathophysiological conditions, such as brain ischaemiaor neurological disorders, NO 
is formed excessively by NMDA receptor over-activation in neurons, or by inducible NO 
synthase from neighbouringglia (microglial cells and astrocytes). Elevated NO 
concentrations can then interact with superoxide anion, generated by the 
mitochondria or by other mechanisms, leading to the formation of the powerful 
oxidant species peroxynitrite.

Thus, whilst NO plays a physiological role in neuronal cell signalling, its over-
production may cause neuronal energy compromise leading to neurodegeneration.

Nitric oxide, cell bioenergetics and neurodegeneration

Salvador Moncada1, Juan P .ƻƭŀƷƻǎ, J Neurochemistry. 2006 ;97(6):1676-89. doi: 10.1111/j.1471-4159.2006.03988.x.



Scanning electron micrograph on 
NO-containing nano-particles.

MoncadaS, .ƻƭŀƷƻǎJP. Neurochemistry. 2006 ;97(6):1676-89. 



The Nobel Prize for nitric oxide. The unjust exclusion of Dr. Salvador Moncada

Nitrik Oksid i­in Nobel ºd¿l¿. Dr. Salvador Moncadaô nēn adil olmayan dēĸlanēĸē. 

Jos® R.de Berrazueta Revista Espa¶ola de Cardiolog²a, 1999, 52 (4), 221-226

1998 Nobel Fizyoloji ve Tēp ºd¿l¿,Robert F. Furchgott, Louis 

J. Ignarro ve Ferid Muradô a óónitrik oksidin kalp damar 

sisteminde sinyal molek¿l¿ olarak keĸiflerineôô  ithafen verildi.

Bu karar ardēndan, Robert Furchgott �µ�µ���1�R�E�H�O���N�R�P�L�W�H�V�L���E�X���\�Õ�O��
�E�L�U���L�V�W�L�V�Q�D���\�D�S�Õ�S�����G�|�U�G�•�Q�F�•���E�L�U���N�L�ú�L���R�O�D�U�D�N�����6�D�O�Y�D�G�R�U���0�R�Q�F�D�G�D�¶��
�\�Õ���|�G�•�O�H���R�U�W�D�N���H�G�H�E�L�O�L�U�G�L�¶�¶��demiĸtir.

Salvador Moncadaônēn 

Ķkinci kez Nobel ôden mahrum kalēĸē


