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ABSTRACT: Neuroglobin was discovered by Burmester in 2000 which is the third oxygen-carried protein following hemoglobin
and myoglobin. Neuroglobin in retinal tissue has a high content about 100pmol / L, accounting for 2 % - 4 % of the total protein in retina,
however, the concentration of which is approximately 100 times of that in the brain. Then the different upexpression of neuroglobin in
vivo tissues is closely related to ischemia and hypoxia injury. As one of the most essential central nervous system, the demand for oxygen
in retina is much larger than other nerve tissues. In clinical experiments,there are a lot of ischemic and anoxic diseases correlated with
the retina, which provides clinical basis for our in-depth study of the relationship between neuroglobin and retinal cells . In this paper,the
expression of neurogloubin discussed will provide the related basis for hypoxic-ischemic diseases in retina.

Key words: Neuroglobin; Hypoxic-ischemic diseases; Neuroprotection

Chinese Library Classification(CLC): R774.1 Document code: A

Article ID:1673-6273 2012 22-4387-03

o

1) Brunori
| c
[2] . -
B4 G
56] 0,
(10, 2) 14-3-3
1989-
14-3-3 03]
Tel: 15276485268 E-mail:348383622(@qq.com °
A E-mail:xyz991128@163.com 14-3-3
S 14-3-3

2011-11-28 2011-12-22



. 4388 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.22 AUG.2012

s, Ye
sQue 14-3-3y
14-3-3y
3
0
- (18]
19 Sun
2ol
4
. Burmester®
NO,-.H,0,
., Sun?!
. Greenberg®
2
Ras C3 botuli-
num 1(RACI)
3]
C
[24]o FagO[ZS] Fez+_
C( Fe*— CytoC)
Fago
Fe*— CytoC 1 Fe*- CytoC
Fe**—CytoC

126 27]
o

[28]
o

[12 29] [21]

o

[20]

References
[1] Burmester T, Weich B, Reinhardt S, et al. A vertebrate globin express-
ed in the brain [J]. Nature, 2000, 407 (6803): 520-523

[2] Ostojic J, Sakaguchi DS, de Lathouder Y, et al. Neuroglobin and cyto-

—

globin: oxygen-binding proteins in retinal neurons [J]. Invest Ophthal-
mol Visual Sci, 2006, 47 (3):1016-1023
3

—

Burmester T, Hankeln T. Neuroglobin:a respiratory protein of the nerv-
ous system [J]. News Physiol Sci, 2004, 19 (3):110-113
4

[y

Fordel E, Thijs L, Moens L, et al. Neuroglobin and cytoglobin express-
ion in mice-evidence for a correlation with reactive oxygen species sc-
avenging [J]. FEBS J, 2007, 274 (5):1312-1317

[5

—

Wakasugi K, Nakano T, Morishima I. Oxidized human neuroglobin a-
cts as a heterotrimeric G alpha protein guanine nucleotide dissociation
inhibitor [J]. J Biol Chem, 2003, 278 (38):36505-36512

[6] Kitatsuji C, Kurogochi M, Nishimura S, et al. Molecular basis of guan-

—

ine nucleotide dissociation inhibitor activity of human neuroglobin by
chemical crosslinking and mass spectrometry [J]. J Mol Biol, 2007, 368
(1):150-160

[7

—

Yu Z, Fan X, Lo EH, et al. Neuroprotective roles and mechanisms of
neuroglobin [J]. Neurol Res, 2009, 31(2):122-127
(8

—

Liu J, Yu Z, Guo S, et al. Effects of neuroglobin overexpression on
mitochondrial function and oxidative stress following hypoxia/reoxyg-

enation in cultured neurons [J]. J Neurosci Res, 2009, 87(1):164-170



www.shengwuyixue.com Progressin Modern Biomedicine VolL12 NO.22 AUG.2012

. 4389 .

[9] Duong TT, Witting PK, Antao ST, et al. Multiple protective activities
of neuroglobin in cultured neuronal cells exposed to hypoxia reoxyge-
nation injury [J]. J Neurochem, 2009, 108(5):1143-1154

[10] Yu Z, Liu J, Guo S, et al. Neuroglobin-overexpression alters hypoxic

response gene expression in primary neuron culture following oxygen
glucose deprivation [J]. Neuroscience, 2009, 162(2):396-403
[11] Brunori M, Giuffre A, Nienhaus K, et al. Neuroglobin, nitric oxide a-
nd oxygen: functional pathways and conformational changes [J]. Proc
Natl Acad Sci USA, 2005, 102(24):8483-8488

[12] Herold S, Fago A, Weber RE, et al. Reactivity studies of the Fe(III)
and Fe(I)NO forms of human neuroglobin reveal a potential role ag-
ainst oxidative stress [J]. J Biol Chem, 2004, 279(22):841-847

[13] Masters SC, Fu H. 14-3-3 proteins mediate an essential anti-apoptotic

signal [J]. ] Biol Chem, 2001, 276(48):45193-45200

[14] Pirim LIschemic rat brains contain immunoreactivity of 14-3-3 prote-

ins [J]. Int J Neurosci, 1998, 95(1-2):101-106

[15] Jang SW, Liu X, Fu H, et al. Interaction of Akt-phosphorylated SRPK2

with 14-3-3 mediates cell cycle and cell death in neurons[J]. J Biol C-
hem, 2009, 284(36):24512-24525

[16] Ye SQ, Zhou XY, Lai XJ, et al. Silencing neuroglobin enhances neur-

onal vulnerability to oxidative injury by down-regulating 14-3-3gam-
ma [J]. Acta Pharmacol Sin, 2009, 30(7):913-918

[17] Sharp FR, Ran R, Lu A, et al. Hypoxic preconditioning protects agai-

nst ischemic brain injury [J]. NeuroRx, 2004, 1(01):26-35

[18] Liu R, Suzuki A, Guo Z, et al. Intrinsic and extrinsic erythropoietin

Med Biol, 2006, 588(4):119-131

[20] SunY, Jin K, Peel A, et al. Neuroglobin protects the brain from expe-
rimental stroke in vivo [J]. Proc Natl Acad Sci USA, 2003, 100(6):3497
-3500

[21] Sun Y, Jin K, Nao XO, et al. Neuroglobin is up-reglulated by and
protects neurons from hypoxic-ischemic injury [J]. Proc Natl Acad S-
ci USA, 2001, 98(26):15306-15311

[22] Greenberg DA, Jin K, Khan AA. Neuroglobin an endogenous neur-
oprotectant [ J]. Curr Opin Pharmacol, 2008, 8(1):20-24

[23] Khan AA, Mao XO, Banwait S, et al. Regulation of hypoxic neuronal
death signaling by neuroglobin [J]. FASEB J, 2008, 22(6):1737-1747

[24] Bending SH, Henty K, Dingley AJ, et al. The binding of cytochrome ¢

finar

to neuroglobin: a docking and surface Plasmon resonance study [J]. I-
nt J Biol Macromol, 2008, 43(3):295-299

[25] Fago A, Mathews AJ, Brittain T. A role for neuroglobin: resetting the

[}

trigger level for apoptosis in neuronal and retinal cells[J]. IUBMB Li-
fe, 2008, 60(6): 398-401

[26] Duong TT, Witting PK, Antao ST, et al . Multiple protective activities
of neuroglobin in cultured neuronal cells exposed to hypoxia re-
oxyg-enation injury [J]. J Neurochem, 2009, 108(5):1143-1154

[27

—

LiuJ, Yu Z, Guo S, et al. Effects of neuroglobin overexpression on m-
itochondrial function and oxidative stress following hypoxia/reoxyge-
nation in cultured neurons [J]. J Neurosci Res, 2009, 87(1):164-170

[28

[}

Hajra KM, Liu JR. Apoptosome dysfunction in human cancer [J]. A-
poptosis, 2004, 9(06):691-704

enhances neuroprotection against ischemia and reperfusion injury in [29] Kriegl J.M., Bhattacharyya A.J., Nienhaus K., et al. Ligand binding
vitro [J]. J Neurochem, 2006, 96(4):1101-1110 and protein dynamics in neuroglobin [J]. PNAS, 2002, 99(12): 7992-
[19] Grimm C, Wenzel A, Stanescu D, et al. Hypoxic preconditioning and 7997
erythropoietin protect retinal neurons from degeneration [J]. Adv Exp
4400 are associated with decreased serum neopterin levels in stable coron-
[31] Van Haelst PL, Liem A, van Boven AJ, et al. Usefulness of elevated ary artery disease[J]. Clin Chem Lab Med, 2003, 41(10):1314-1319
neopterin and C-reactive protein levels in predicting cardiovascular ~ [33] Schroecksnadel K, Frick B, Winkler C, et al. Aspirin downregulates

events in patients with non-Q-wave myocardial infarction[J]. Am J C-
ardiol, 2003, 92(10): 1201-1203
[32] Walter RB, Fuchs D, Weiss G, et al. HMG-CoA reductase inhibitors

homocysteine formation in stimulated human peripheral blood

mononuclear cells[J]. Scand J Immunol, 2005, 62(2):155-160



