Acta Pharmaceutica Sinica 2003 ,38(1) :71 - 74

o71.

100050 ; 2. R 730000)

(1. ,

: R963 A : 0513 - 4870(2003)01 - 0071 - 04

Progress of phar maceutical studies on superoxide dis mutase

ZHANG Yi' , WANG Jurrzhi' , WU Yong jie’

(1. National Institute for the Control of Pharmaceutical and Biological Products , Beijing 100050 , China ;
2 . Lanzhou Medical College , Lanzhou 730000 , China)

Key words : superoxide dismutase ; bioche mistry ; antiinflammatory activity ; gene

('superoxide dismutase ,SOD)
(1

>

SOD N
s SOD
, SOD
1 SOD
SOD .
(Cu,ZrrSOD) . ( MrSOD)
( Fe- SOD) Cu,Znr SOD
S 258 nm
SOD )
SOD , 3
. SOD
SOD
SOD
SOD .
, SOD >
SOD >
: 2002-01-04 .

Tel: 86 - 10 - 67017755 380,
E- mail : wangjunzhi @nicpbp .org .cn

Cu,Zmr
sop*?! sop ™!
(1) SOD
) SOD ;(2)
2 SOD
SOD
, SOD
( PEG) .polyacryloy morpholin . .
. PEG SOD & NH, ,
PEG SOD SOD
[51]
o ( LAAH)
SOD, , .
, Noda'”!  Cu,ZmrSOD
, v, 4.7
min 20.5 min, R
. Hori "' Cu,zZrSOD
SOD( PG-SOD) ,
PG SOD ,
. Podulslo 7"/
SOD ,



e 72 - Acta Pharmaceutica Sinica 2003 ,38(1) :71 - 74
( BBB) ( BNB) , SOD
(PS), SOD BBB  PS , ,
17.6 BNB  PS 21.1 ,
pH 4.7 SOD
PS , 6.6%, pH
5.7, 50 % , PS 4.2 SOD
. ( ALS) e
3 SOD SOD ALS ,
, SOD e SOD
. (1) , ALS
SOD cDNA ALS
; SOD, , SOD
, R (PD) ,
SOD
, e PD SOD ,
— , , PD
7d, Jenner %!
; , ,PD ,
SOD SOD , (
21 (2) SOD ) .
Komada '"'* SOD 4.3 SOD (RSV) (%]
; L2, ( ) ( )
Southern Blot DNA | ,SOD RSV
SOD , , SOD , RSV
/ ,90 % ,
, 60 % , ( ADR) ,
. Barkats , Mr SOD i
s SOD , 44 Clastogenic
Cu,Zmr SOD, (CFs)  HIVI
. (3) , HIV ,SOD CFs
SOD ,
Komada ' DNA SOD 11-2 SOD
, 1L AZI( )
, lipofection (L2), s
SOD 3, AZT ,
/ ,SOD AZT
4 SOD el
4.1 SOD 5 SOD
1 , (7] SOD . Cu,
ZrSOD M SOD
1l 33 , SOD DNA ,
, 2.5 5 mgekg', 48h 1, SOD DNA ,
14 d, SOD
, SOD d3 ;



o73.

6 SOD
, SOD
,Dowling '™ M SOD
s Cu Zn
SOD ; Conforti '
( SOD 10 mg*kg™ ') 3
Jida P SOD
, SOD .
SOD 20 mg'kg'1
, (NO)
, NOS
NO; /NO; PG ( ) B
SOD M4043
, PGE, NO
(21 Il:13  TNFa
,SOD ,
[33] R
SOD
NO , ,
SOD NOS
, B4 Frank P
,NO SOD
NF-kappa B AP-1
II-1p B) . Lim
7 NF kappa B
, NF- kappaB SOD
, SOD ,
’ . Kim
(%) NF kappa B 1I-6 ,11-8
GM CSF . (]
SOD .
, -1 TNFa
, II-1p 90 % .
7
SOD ,

, (D)
SOD
3(2) SOD
SOD ;(3)
SOD R )
, SOD ,
References :

[1] Kushleika J, Checkoway H, Woods JS, ef al. Selegiline and
lymphocyte superoxide dismutase activities in Parkinson’ s
disease [ J]. Ann Neurol, 1996 ,39(3) :378 - 381 .

[2] Zhao MX, Gao BF, Wang HY, et al. Biotechnological
studies on human Cu Zn superoxide dismutase II: expression
of human Cu Zn superoxide dismutase in E.coli [ J]. Basic
Med Sci Clin ( ), 1990,10(4) :23 - 26.

[3] Zhang Y, Wang JZ, Wu YJ. Gene cloning,expression and
purification of its production of recombinant human superoxide
dismutase [ J]. Chin | Biotechnol ( ),
2000 ,16(5) :557 - 560 .

[4] Qu AQ, Ji SL, Shang XY, et al. Studies on yeast SOD[ J].
Pharm Biotechnol ( ), 1997 ,(2) :98 - 101 .

[5] Rocca M, Giavaresi G, Caliceti P, et al. Pathophysiological
and histomorphological evaluation of polyacryloyl morpholine vs
polyethylene glycol modified superoxide dismutase in a rat
model of ischae mia/ reperfusion injury [ J]. Int Artif Organs ,
1996 ,19(12) :730 - 734 .

[6] Yang BZ, Zhang TM, Wang SQ. Studies on superoxide

dismutase modified with low anticoagulant activity heparin

[J1. Pharm Biotechnol ( ), 1996 ,(2) :82 -

86 .

Noda J, Otagiri M, Akaike T, et al. Pharmacological

advantages of conjugation of Cu, Zmrsuperoxide dismutase

[7

—

with succinylated keratin fragment : improve ment of biological
properties and resistance to oxidative damage [ J]. ]
Pharmacol Exp Ther, 1996 ,279(1) :162 - 171 .
[8] Hori Y, Hoshino J, Yamazaki C, et al. Effect of
lecithinized superoxide dismutase on the rat colitis model
induced by dextran sulfate sodium [ J]. Jpn | Pharm, 1997,
74(1) 199 - 103.
Wengenack TM, Curran GL, Poduslo JF. Postischemic,

systemic administration of polyamine- modified superoxide

[9

—

dis mutase reduces hippocampal CAl neurodegeneration in rat
global cerebral ischemia [ J]. Brain Res, 1997 ,754(1 - 2) :
46 - 54.

[10] Poduslo JF, Curran GL. Increased permeability of superoxide
dismutase at the blood-nerve and blood brain barriers with
retained enzymetic activity after covalent modification with the
naturally occurring polyamine , putrescine [ J]. | Neurochem,
1996 ,67(2) :734 - 741 .



o 74 -

Acta Pharmaceutica Sinica 2003 ,38(1) :71 - 74

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Poduslo JF, Curran GL. Polyamine modification increased the
permeability of proteins at the blood nerve and blood brain
barriers [ J]. ] Neurochem, 1996 ,66(4) :1599 - 1609 .
Okumura K, Nishiguchi K, Tanigawara Y, et al. Enhanced
antr inflammatory effects of Cu, Zmsuperoxide dismutase
delivered by genetically modified skin fibroblasts in vitro and
invivo [ J]. Pharm Res, 1997 ,14(9) :1223 - 1227 .
Komada F, Nishiguchi K, Tanigawara Y, et al. Effect of
transfection with superoxide dimutase expression plamide on
superoxide anion induced cytotoxicity in cultured rat lung cells
[J]. Biopharm Bull , 1996 ,19(2) :274 - 279 .

Komada F, Nishiguchi K, Tanigawara Y, et al. Effect of
transfection with a superoxide dimutase expression plasmide
on xanthine/ xanthine oxidase-induced cytotoxicity in cultured
rat lung cells [ J]. Biopharm Bull, 1996 ,19(8) :1100 -
1102.

Barkats M, Bemelmans AP, Geoffroy MC. An adenovirus
encoding CuZnSOD protects cultured striatal neurones against
glutamate toxicity [ J]. Neuroreport , 1996 ,7(2) :497 - 501 .
Komada F, Nishiguchi K, Tanigawara Y, et al. Protective
effect of transfection with secretable superoxide dismutase
(SOD) ( a signal sequence- SOD fusion protein coding ¢ DNA)
expression vector on superoxide aniomrinduced cytotoxicity in
vitro [ J]. Biopharm Bull , 1997 ,20(5) :530 - 536 .

Davis JM, Rosenfeld WN, Richter SE, ef al. Safety and
pharmacokinetics of multiple doses of recombinant human
CuZn superoxide dismutase administered intratracheally to
pre mature neonates with respiratory distress syndrome [ J].
Pediatrics , 1997 ,100(1) :24 - 30 .

Crow JP, Ye YZ, Strong M, et al. Superoxide dismutase
catalyzes nitration of tyrosines by peroxynitrite in the rod and
head domains of neurofilament-L [ J]. | Neurochem, 1997 ,
69(5) :1945 - 1953 .

Liu D. The roles of free radicals in amyotrophic lateral
sclerosis [ J]. J Mol Neurosci , 1996 ,7(3) :159 - 167 .
Louvel E, Hugon J, Doble A. Therapeutic advances in
amyotrophic lateral sclerosis [ J]. Trends Pharm Sci, 1997 ,
18(6) :196 - 203 .
Bostantjopoulou S, Katsarou Z, et al.
activity in early
Parkinson’ s disease [ J]. Funct Neurol, 1997 ,12(2) :63 -
68 .

Jenner P, Olanow CW. Oxidative stress and the pathogenesis
of Parkinson’ s disease [ J]. Neurology, 1996 ,47(6 Suppl
3) :S161 - 170 .

Wyde PR, DK, DM.
superoxide dismutase ( SOD) administered by aerosol inhibits

Kyriazis G,

Superoxide dis mutase and advanced

Moore Pimentel Recombinant
respiratory syncytical virus infection in cotton rats [ J].
Antiviral Res , 1996 ,31:173 - 184 .

Yen HC, Oberley TD, Vichbandha S, et al. The protective
role of manganese superoxide dismutase against adriamycim
induced acute cardiac toxicity in transgenic mice [ J]. | Clin
Inwest , 1996 ,98(5) :1253 - 1260 .

Edeas MA, Emerit I, Khalfoun Y, et al. Clastogenic factors
of HIWI1 activate HI'W1

in plasma infected patients

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

replication in vitro : inhibition by superoxide dismutase [ J].
Free Radic Biol Med, 1997 ,23(4) :571 - 578 .
Prakash O, Al M, et al.

immunodeficiency virus type 1 Tat

The

protein  potentiates

Teng S, human
zidovudine- induced cellular toxicity in transgenic mice [ J].
Arch Biochem Biophys , 1997 ,343(2) :173 - 180.

Dowjat WK, Kharatishvili M, Costa M. DNA and RNA
strand scission by copper, zinc and manganese superoxide
dismutases [ J]. Bionetals, 1996 ,9(4) :327 - 335 .

Dowling EJ, Chander CL, Claxson AW, ef al. Assessment
of a human recombinant manganese superoxide dismutase in
models of inflammation[ J]. Free Radic Res Comnmun , 1993 ,
18(5) :291 - 298 .

Conforti A, Caliceti P, Sartore L, et al. Antiinflammatory

activity of monomethoxypolyethylene glycol superoxide
dismutase on adjuvant arthritis in rats [ J]. Pharm Res,
1991 ,23(1) :51 - 56.

lida M, Saito K. Failure of endotoximrfree superoxide

dismutase to reduce some paw edemas and adjuvant arthritis
inrats [ J]. Inflamm Res, 1999 ,48(2) :63 - 66 .

Salvemini D, Wang ZQ, Wyatt PS, et al. Nitric oxide: a
key mediator in the early and late phase of carrageenamr
induced rat paw inflammation [ J]. Br | Pharm, 1996 ,118
(4) :829 - 838.

Salvemini D, Wang ZQ, Zweier JL, et al. A Nonpeptidyl
mimic of superoxide dismutase with therapeutic activity in rats
[J]. Science , 1999 ,286(5438) :304 - 306 .
Hikiji H, Shin WS, Koizumi T, ef al.
production by TNFalpha and IL-1beta:
suppression of osteoblastic differentiation [ J]. Am ] Physiol
Endocrinol Metab , 2000 ,278(6) :E1031 - 1037 .
Brady TC, Chang LY, Day BJ, et al.
superoxide dismutase is upregulated with inducible nitric oxide
synthase after NF Kappa B activation [ J]. Am ] Physiol,
1997 ,273(5Ptl) :L1002 - 1006 .
Frank S, Kapfer H, Podda M,
coppeyzinc as a nitric oxide regulated gene
( HaCaT)
proliferation [ J]. Biochem ] , 2000 ,346 Pt3 :719 - 728 .
Jeon YJ, Han SH, Lee YW, ef al. Dexamethasone inhibits
II-1 beta gene expression in LPS stimulated RAW 264 .7 cells
by blocking NFkappa B/ Rel and APl activation [ J].
Immunopharmacology , 2000 ,48(2) :173 - 183 .

Lim R, Zaheer A, Yorek MA, et al. Activation of nuclear
factor kappa B in C6 rat glioma cells after transfection with
glia maturation factor [ J]. ] Neurochem, 2000 ,74(2) :596
- 602 .

Kim J, Sanders SP, Siekierski ES, ef al. Role of NF kappa
B in cytokine production induced from airway epithelial cells
by rhinovirus infection [ J]. ] Immunol , 2000 ,165(6) :3384
- 3392.

Zhang Y, Wang JZ, Wu YJ, et al. Antiinflammatory effect
of recombinant human superoxide dismutase in rats and mice
and its mechanism [ J]. Acta Pharmacol Sin, 2002 ,23(5) :
439 - 444 .

Peroxynitrite

implication for

Extracellular

et al. Identification of
in human

Keratinnocytes : implications for keratinoccyte





