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Original Russian Text © A. N. Osipov, G. G. Borisenko, Yu. A. Viadimirov, 2007, published in Uspekhi Biologicheskoi Khimii, 2007, Vol. 47, pp. 259-292.

REVIEW

Biological Activity of Hemoprotein Nitrosyl Complexes
A. N. Osipov'*, G. G. Borisenko?, and Yu. A. Vladimirov®

"Russian State Medical University, ul. Ostrovityanova 1, 117997 Moscow,
Russia; fax: (495) 434-1174; E-mail: anosipov@yahoo.com
Research Institute for Physical and Chemical Medicine, Malaya Pirogovskaya ul. 1a,
119992 Moscow, Russia; fax: (495) 246-4401; E-mail: info@ripcm.org.ru
Faculty of Basic Medicine, Lomonosov Moscow State University, Lomonosovsky pr. 31/5,
119192 Moscow, Russia; fax: (499) 932-8814; E-mail: info@fbm.msu.ru

Received May 14, 2007

Abstract—Chemical and biological functions of hemoprotein nitrosyl complexes as well as their photolysis products are dis-
cussed in this review. Chemical properties of nitric oxide are discussed, and major chemical reactions such as interaction
with thiols, free radicals, and transition metals are considered. Specific attention is paid to the generation of hemoprotein
nitrosyl complexes. The mechanisms of nitric oxide reactions with hemoglobin and cytochrome ¢ and physicochemical
properties of their nitrosyl complexes are discussed. A review of photochemical reactions of nitrosyl complexes with various
ligands is given. Finally, we observe physiological effects of visible radiation on hemoprotein nitrosyl complexes: smooth
muscle relaxation and reactivation of mitochondrial respiration.

DOI: 10.1134/S0006297907130068

Key words: hemoproteins, nitric oxide, laser radiation
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PMID- 16408039

Tl - Cytochrome c acts as a cardiolipin oxygenase required for release of proapoptotic factors.

PG - 223-32

AB - Programmed death (apoptosis) is turned on in damaged or unwanted cells to secure their clean and safe
self-elimination. The initial apoptotic events are coordinated in mitochondria, whereby several proapoptotic factors,
including cytochrome c, are released into the cytosol to trigger caspase cascades.

AD - Center for Free Radical and Antioxidant Health and Department of Environmental and Occupational Health,
University of Pittsburgh, Pittsburgh, Pennsylvania 15260, USA. vkagan@eoh.pitt.edu

FAU - Kagan, Valerian E

AU - Kagan VE

FAU - Tyurin, Vladimir A

LA - eng

GR - 1R01 HL70755/HL/NHLBI NIH HHS/United States

TA - Nat Chem Biol JT - Nature chemical biology

JID - 101231976

RN - 0 (Cardiolipins)

MH - Animals MH - Apoptosis/*physiology

EDAT- 2006/01/13 09:00 MHDA- 2006/02/04 09:00 CRDT- 2006/01/13 09:00 PHST- 2005/03/23 [received] PHST-
2005/07/19 [accepted] PHST- 2005/08/14 [aheadofprint] AID - nchembio727 [pii] AID - 10.1038/nchembio727 [doi] PST
- ppublish

SO - Nat Chem Biol. 2005 Sep;1(4):223-32. Epub 2005 Aug 14.
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Low concentration of silver nanoparticles not only enhances the activity of
horseradish peroxidase but alter the structure also
Karim Z. Adnan R, Ansari MS i
g S 51 £, oo s Find related data
PL0oS One. 2012;7(7).e41422. Epub 2012 Jul 27.
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Low Concentration of Silver Nanoparticles Not Only
Enhances the Activity of Horseradish Peroxidase but
Alter the Structure Also

Zoheb Karim'*, Rohana Adnan'*, Mohd Saquib Ansari?

1 School of Chemical Sciences, Universiti Sains Malaysia, Penang, Malaysia, 2 School of Biomedical Sciences, Shaheed Rajguru College of Applied Sciences for Woman
Delhi University, Delhi, India

Abstract

Chemical synthesis of Ag-NPs was carried out using reduction method. The reduction mechanistic approach of silver ions
was found to be a basic clue for the formation of the Ag-NPs. The nanoparticles were characterized by UV-vis, FT-IR and TEM
analysis. We had designed some experiments in support of our hypothesis, “low concentrations of novel nanoparticles
(silver and gold) increases the activity of plant peroxidases and alter their structure also”, we had used Ag-NPs and HRP as
models. The immobilization/interaction experiment had demonstrated the specific concentration range of the Ag-NPs and
within this range, an increase in HRP activity was reported. At 0.08 mM concentration of Ag-NPs, 50% increase in the activity
yield was found. The U.V-vis spectra had demonstrated the increase in the absorbance of HRP within the reported
concentration range (0.06-0.12 mM). Above and below this concentration range there was a decrease in the activity of HRP.
The results that we had found from the fluorescence spectra were also in favor of our hypothesis. There was a maximum
increase in ellipticity and a-helix contents in the presence of 0.08 mM concentration of Ag-NPs, demonstrated by circular
dichroism (CD) spectra. Finally, incubation of a plant peroxidase, HRP with Ag-NPs, within the reported concentration range
not only enhances the activity but also alter the structure.

Citation: Karim Z, Adnan R, Ansari MS (2012) Low Concentration of Silver Nanoparticles Not Only Enhances the Activity of Horseradish Peroxidase but Alter the
Structure Also. PLoS ONE 7(7): e41422. doi:10.1371/journalpone 0041422

Editor: Maxim Antopolsky, University of Helsinki, Finland
Received March 15, 2012; Accepted June 21, 2012; Published July 27, 2012

Copyright: © 2012 Karim et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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OOpalleHus B onpeaerieHHbIe NOsiA NoOnUCcKa

SO- FEBS Lett. 2009 Jan 5;583(1):97-100. Epub 2008 Dec 4
XoTa MOXKHO yKa3sblBaTb TOSIbKO Ha3BaHWUE XXypHana B abbpeBnatype MedLine[ta]
(4TO aTO Takoe), unu otaenbHo rog[dp], nu Tom[vi], Unn nepsyto cTpaHuLy[pgl.

DP- korga npoBoAMTLCSA MOUCK U HYXXHO BbIBpaTtb MHTepBan gaT nybnukaunm To
MOXHO 3agaTb 2000:2009[dp], a ecnu NpoBOANUTLCA NOUCK NO KOHKPETHON Aarte, TO
2009[dpl].

Abpuseartpya MedLine
FEBS Lett. — FEBS Letters

Title: Bulletin of experimental biology and medicine
ISSN: 0007-4888 (Print)
1573-8221 (Electronic)
Title Abbreviation: Bull Exp Biol Med
ISO Abbreviation: Bull. Exp. Biol. Med.
Publication Start Year: 1956
Current Indexing Status: Currently indexed for MEDLINE.



OOpalleHus B onpeaerieHHbIe NOsiA NoOnUCcKa

IP- BbINyCK
EDAT- [lata BBOAa AOKYMEHTA B 6a3y (MOXET OTnmM4yaTbCs OT BblMycka OyMaXKHOM
BEpPCUN)

2009[edat]

2006:2009[edat]

IS — ISSN

EIS- Electronic ISSN

TI- 0o4HO N3 caMblIX IMaBHbIX NONen Nnoucka — korga neped Bamun noctaBneHo
3agaHune uckatb paboTbl NOCBALLEHHbIE YEMY-NNOO, 3TO YTO-NMMOO HYXXHO UCKaTb B
YaCTHOCTU M B none|ti]

AB- nose abcTpakT (He 4OCTYNHO AN Noucka)

PT- Tun nybnukauunm ()KypHarnbHasi, 0030p, KINMHNUYECKME UCMbITaHNS, a BCEro ux 50)
review[pt].



OOpalleHus B onpeaerieHHbIe NOsiA NoOnUCcKa

MH- MeguuuHckme npeaMeTHbIE PyOpUKM (CnoBa 3a KOTOPbIMU 3aKpenSieH cTaTyc
NOHSATUN).

Kaxxgomy NOHATMIO COOTBETCTBYET TOSTIbKO OANH TEPMUH — OCTalbHble CUHOHUMbI
NUWb ccbinatoTcs Ha Hero. (Pesynberat 3anpoca cancer[mh] 6onee 2000000)
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OOpalleHus B onpeaerieHHbIe NOsiA NoOnUCcKa

NM-Mmsa BewlecTtBa (ethanol[nm] 6onee 60000 pabor)

Ha3BaHMe OCHOBHbLIX COeAUHEHNI KOTOPbIE NPUMEHANNCH NMPU UCCeaoBaHUSX
AaHHoW paboThbl.

RN- Ans noucka paboT ¢ ncnonb3oBaHMEM COEANHEHNI MOXHO UCNOMNb30BaTb
PerncrpaumoHHble Homepa 3TUX BELLIECTB

(ethanol[rn] 6onee 60000 paboT)

(EC 1.11.1.6[rn] KaTanasa)

PMID — YHUKanNbHbIV N OEHTUMPUKALUOHHLIN
HoMep nyonukaummn B PubMed 19059242[pmid]

1AU- nepBbIn aBTOpP, 0O6LIYHO 3TO aBTOP
BbINOMHUBLLNIN HANDONbLUEE KONMYECTBO
nccrnegoBaHMn B JaHHOW paboTe osipov a[lau] (69)

LASTAU- nocnegHnn aBTop, 0ObIYHO 3TO aBTOP osipov a[lastau] (49)
— pykoBoauTernb paboTbl



Kak nuwyTcsa noMckoBble TEPMUHbI
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STO'BbIOENMUTL CMbICITOBOM KOpEeHb NMONCKOBOIoO TEPMNHA



Kak nuwyTca noMckoBble TEPMUHbI
(m.e. crioea rno KOMopkIM rPO8oOUMBCS MOUCK)




Kak nuwyTca noMckoBble TEPMUHbI
(m.e. crioea rno KoOmopkIM rPO8ooOUMBLCS MOUCK)

Tokcn4yeckoe gencTteBme acnupuHa Ha NnayueHToB CTpaaaroLwmx
acTMom
3a MHTepBan BpemMmeHu ¢ 2002 no 2009 roa

aspirin toxity poisoning asthma animals 2002:2009
aspirin[nm] AND toxity OR poisoning AND asthmalti] NOT animals[mh]
AND 2002:2009[dp]

(((aspirin[nm] AND (toxity OR poisoning)) AND asthmalti]) NOT animals[mh])
AND 2002:2009[dp]



Hangute paboThbl
KOFD,JEQQI%M—QHIM]EIQG}MK&MMM NOCBSILLLEHHbIE YeMY NUbO

— 9TO 3HA4YUT HYXXHO obpallaTb TEPMUH NOUCKa B norie HasBaHue (title)

1. Arperauusi TpomooLUUTOB

2. YnbTpasByKoBasa AMarHOCTUKa

3. Hangute pabotbl ¢ Bawen hamunuen
(He ykasblBasi UHULMAIOB)

#3 3a nocneaHun roa

#3 3a nocneaHue 3 roga



