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Apoptosis in neutrophils

Fig. 4. Morphology of apoptotic neutrophils. 100,000 purified neutrophils were cytocentrifuged and the slides were then fixed and
stained as indicated in Materials and Methods. (A) Freshly purified neutrophils; (B) purified neutrophils incubated in standard culture
conditions for 22 h (spontaneous apoptosis); (C) purified neutrophils incubated with 27 mU/ml XO for 10 h; (D) purified neutrophils
incubated with 5 mU/ml GO for 10 h.
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Немитохондриальный путь активации апоптоза
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FADD/MORT1- receptor associated protein 
DED- death ejector domain of FADD/MORT1
TRADD - TNF receptor associated protein

Like CARD, DED can be used by FADD to 
recruit and activate caspase-8 [53,54], in 
a process that occurs within minutes after 
receptor

DED is shared by FADD/MORT1, 
caspase-8 and TRADD (TNF 
receptor associated protein) [52].

Fas-induced apoptotic cascade (on the basis of 
Cai, J. BBA 1366 (1998) 139-149)
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Передача апоптозных сигналов (по В. П. Скулачеву) 
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Изменение флуоресценции митохондрий, окрашенных 
тетрациклином
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Мембранная фаза апоптоза: связывание 
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Вне-митохондриальная активация апоптоза
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Морфология нейтрофилов при апоптозе



Апоптоз, вызываемый активными формами кислорода



Рис. 4. Апоптоз CD95L
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Mitochondrion is a target and a source of 
injury
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Superoxide manufacturers in the cell
1. NADPH oxidase in plasma membrane
2. Respiratory chain in mitochondria 
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Lucigenin is an adequate CL-probe for superoxide.
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NADH is the best substrate for ·O2¯ production.
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Kinetic control of superoxide production
There are at least two mechanisms regulating the bifurcation of electron fluxes: kinetic and 
structural. 
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Manifestations of mutations in SQR gene in 
eukaryotes

1. Optic atrophy
2. Tumor formation 

(paraganglioma, pheochromocytoma )

3. Myopathy
4. Encephalopathy

Clinical phenotypes:

These disorders can be caused by oxidative stress produced by complex II

P. Rustin, A. Roetig, Biochim. Biophys.
Acta 1553, 117 (2002) – a review.
T. Bourgeron et al., Nature Genet. 11, 144 (1995).
B. E. Baysal et al., Science 287, 848 (2000).
S. Niemann, U. MuЁller, Nature Genet. 26, 268(2000).



Метаболизм первичных радикалов
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Damage to biomembranes resulting from lipid peroxidation
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How we created and measured the membrane 
potential in mitochondria?

Inner mitochondrial membrane generates 
potential difference (Δϕ)and pH 
difference (ΔpH) between bathing 
solutions, in the presence of respiration 
substrates and oxygen.

ΔμH
+ = RTΔln[H+] + zFΔϕ

Upon addition of permeable acid (e.g. acetic acid) 
ΔpH would decrease and hence Δϕ would 
increase.
The fluorescence probe was used to measure the 
membrane potential (Δϕ).



Electrical Breakdown in Mitochondria
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Dose-effect curves of SH group
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Fig. 6. Damage to Ca2+ ATPase under lipid 
peroxidation
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Рис. 5. Роль АФК в апоптозе
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