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FRARATER . HEIGERER(E)HR 7%10° Lomol ! -s7!
NO + Q,” — ONOOO"

g[g%?gj = RI#EE = [NOJ[O, "]

MIZR BRGNS, FTLAK ) ONOO™ M A BB R URETF £, MARETF O, 5
NOME B, BT NO5 O MR ONOO YERIR B T X B AT £ & 7
ONOO™ A BMEE L , UREHRIIEMNO S5 O, IEHEZ,

(—) B NOREWHAE

1.NO #1414 i

HESYERAN NO B NO 4 88 (NOS) WIBE R R 7= #). NOS A 3 # 2% &, Bl NOS I,
NOS 1 5 NOS I, NOS 15 NOS I &ma B M HEEMS MR AR RS, B LRy
nNOS 5 eNOS, ZBFIIEE NOS 7 FHBMBA B HIEERE, 5 Ca?? K BE 3% 0
B LME NOS &4k, 4 & A BBR R 0, 7 4 NO, B3 B 36 T B NOS W BTHR A A B NOS
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BN macNOS, HEHE K4 NO B KF 1 pmol/L,
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NO + O, - ONOO
ONOO + NO — ONOONO
ONOONO — 2NO,
NO, + NO— N,0,
VAR NO 5 O, REEFEHEFRE ONOO™ B R ONOO 54 M4 FERE,
ATREERAG 1 M, A ONOO™
(=) Bh O, REGSRE
1.0, =4
B AER RN SRR AR =4 O,
2.0, W |
O, B 50, Aok A O, 5 H,0,, HRBEEHE BN K <100 L-mol ! -s7!, 7
SOD B8 [ N R H R E 9 X 10°L-mol ! -5, EFAYHENS B E CHALTmS b
HARSSHEH AR MR LR BT ER O, B3 O, WEBRE B R EH/EHMT
SOD,
NO5O, RMNERRETNOS O, WHkE., AEEBEAT.O WKEXK/NT
1 nmol/L, T NO #E¥ 2 F iNOS, Rk F—H pmol/L 7K, BN R EH O, £5% 1000
B L . RN % EIRF RN, BLER A 0] LU [ NOTR ¥ 3, B 2 [ NOJAT %44k
BR—R KB E B ONOO™ AEFHKAT 5 O, Ak ERIE L, fEXHHE SOD BHR O, ¥
ERREEEE,
BOh  BRZEE NO 5 O, RV, BT A LA F K BE, 6 ONOO™ /=4 B REIK, 1
NO, 4 g1 E , R 2R NO BAEY2E%00
ONOO™ + NO - NO, + NO,~
ONOO™ + Q,” +2H'— NO, + O, + H,0

—2.ONOO~ AfHEHEE S5iEERAWN & 4 bR
ONOO™ WA MEKRER, — & O, 5 NOWRMN, £ NO 5 0, RN ONOO Ik
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B, BN AR NOMFFLE T ONOO™ Rl A NO,, Ja & 5 NO R B L F iE
EHI N,O5, FH I ONOO™ SEBR LR HBEH R R EHEMNEEM. ERE 1.

FHM,ONOO™ Al 5 H' 456 B ONOOH, H¥ % AiEHER ONOOH™ , k# NO, 5 OH #Y
YER, M H ONOO™ i& ] 5 {4 P BB 3h 28 v fl o CO, B4 L ONOOCOO ™, & HE a4 1L 1k
HE2),

O,
SOD
\/ o
transition > >y nitresoamine
metalions ONOO' * NO, No, /"
NO, RRNH
v
Teactive
oxygen species(ROS
+e
RSH
v ONOO
lipid peroxidation
DNA dama;
protein oxidgttive damage
v
S-nitrosothiol
NO 0,

Fig. 1 Direct biochemical actions of ONOO™ and N, 0,

~=.SOD £ NO M1 0, MBI T skss i w2

TEAFEDL T NO A=t i3 &, [ O, 7] Krt 3 SOD %, B A2 &4 ONOO™ &
TR EEENERER, HERE MESHEERT AR EEENRGER, A
th AT & A SR AL B IR/ R, B 2 01853 ONOO™ R E B A AL, R 4
Fo ONOO™ HIBEF4L7 4 ONOOH LA K ONOO™ 5 CO, %4 i BLi %t =y ONOOCO, -
WA B LAY F . BEE,185 SOD iEE, ATRIE O, , AT AT /b ONOO- B EH
Y. X K if,Cu,Zn-SOD HITG T RAEDLIR IR 1% 3% 75 1% B8 1) 3 B ONOO ™ RHEEERT Y
MIfE. 1998 4F 5 AZE BR B FF SOD MEERLS W LR T SOD BB REBT 3T, SOD ZEEfeHlL
HHE LA SOD #i&97 I, #5407 SOD DL FH B PRICAK I8 51497 47 35 ¥ (fibrosis) 9L
RRER I IR ST A B B AR . e R, SOD R B BBl S5 N AT S BUE R, B 7
NO 5 O, " 47 1A Feh A2 B 0 W5 0mE £/ 3108, FEm PRS0 LR 25 ., AR, R iZ
TEAJF I JATSS B 5T .
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Fig.2 Indirect biochemical actions of ONOO™
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B Cu, Zu-SOD AT # H,0, 5 OH %t E B & 46 % , (A& ONOO™ HI R BEHEA
Cu,Zn-SOD &ML KK, KB ONOO™ i ABEIE OO K, 8T Cu?* , Zn2* - SOD( Bl
Cu,Zn-SOD) 4+ FH Cu* " K ONOO™ B & — A Tl K Cu'* , Zn?* — SOD, ONOO™ K
ON' OO~ , \Ti 5 %R 5+ T & 4 IR AL

Cu** ,Zn** = SOD+ONOO™ —=Cu'* , Zn?* ~SOD-00" - N* =0,

G, Zo* ~SOD-00 - N' = 0 +BEM > ', Zn? - 0D+ WEREM+ OH .

(M) (W7 ¥H)
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TERLR R, Cu, Zn-SOD 2+ FH B R M B AL , (B AR M 8§ &4, 1 Fe-SOD 5 Mn-SOD
BB TE P AN, A0 B0 Y SR BB TE 1 70% 5 75% o

fu. AR GMENEBRAFE Fa ™4 0, ,0, WS EAHARK NO

BB ONOO ™
—EMHERMATFER LB EFEXE S mEABX B, T4 84454 NADPH,
FAD.FMN %X $, \J4% 3% NADPH 8 T % FAD 5 FMN, L& hi NO 44 R, (B 1K
BMAHFENEST B FILUERE O, IO, .
O, RS EAYS M NO REI N ONOO™ , 1R SOD RAMKAFL SRS R
T O, YUAERE O, 5l EEYE M NO B4 K ONOO™

R BRI A b R E S R X RS

(=) MEHJERE —BALR ARRY A GR52 BB LB EL L A
McCord 5 Fridovich Z3 SOD JE R A, 4Rt O, B2, MEYHHL F R E &
AEH SOD, BHEZ SHFAEIEM O, Rt/ O, WAEMHEM AL EHEEDH O, 1
TEERTE YR EA S TR . A REAIRE, AN H 4 — SR TR S M Y
Pyt A B8 NO B R A 85 NO f& E WU RE 71 ; FEAE WY BB 5F b IR RS AL AE F ot 18
BURLE i T RSRR I R NO, ™ #5750 NO, LA 3.
ﬁ%%ﬁ%%ﬁ%&%%ﬂ%ﬂ?iNaﬁwﬂ%FiQJO$D¢m%ﬁ%QJ§
ATBEIE O, 5 NO AR, ONOO™ o 7EENE F RATHEN, 764 Wit byt B NO,O,° 5 SOD
AT K FR SR AR 5 0 BRAS 5L IE 3R U 7
(Z) BEMAIMBETHERAEEANOSE O, &4 ONOO" B EHATE Y
TEIEH ANMIB USRI KIAT I, T LA NO BB MY, 26 Fe' & Fe' 3F
AR RSUE A, B T R &R A S SR A EDY e ay
%ﬁé%%ﬁ%ﬁ%ﬁi%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%@mﬁ%?%Eﬁ&OMXY?EEJJ
W&mﬂu%%AW%%mQZ#H%&O{%Noiﬁommiﬁﬁﬁﬁﬁmimo
SOD 2 & Xt 5 K 8 IR i B %47
(Z) komd —RAR AR A O R ERANL ER(ELiE SOD) # 48 7.4k )
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50, ATREAER ONOO™ o BIANKAE , N ELE AR E 25, Z BT 467 iNOS HEEANE,
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nitrogenous compounds
contained in other animals

nitrogenous compounds
contained in Someanimals

nitrogenous compounds contained
in plants and microorganisms

¢
/' nitrification

N,O

NO
TNO.
NOy
Fig.3 Biologic nitrogen cycle

kB Z

—H AR HEAYAhESBANYEBME X ZR A NAERE LR T HHA
5, 11 B R E A p i R 4R T BT R R

2 F X ik

Uodiferh AR S . W R . A RN A L S B R (5
1)

2 Prvor W A, Squadito G L. The chemistry of peroxynitrite: A product from the reaction of nitric oxide with superoxide. Am. |.
Physiol. 1995(268): 1698 ~1.722

3 Babbs C F. Free radicals and the etiology of colon cancer Free Radic. Biol. Med. 1990(8): 191 ~ 200
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Nitric Oxide, Superoxide Radical and Superoxide Dismutase

~ Fang Yunzhong
(Academy of Military Medical Sciences, Beijing 100850)
Zhou Chao Jiang Dexi Fan Shaowen
(Institute of Applied Free Radical Biology and Medicine, Sichuan Shu-Yang
Enterprise Group, Chengdu 610214)

Abstract: This review article was written with the viewpoints of chemistry, biochemistry
and biology, discussing the relationships among nitric oxide, superoxide radical and superoxide
dismutase as well as suggesting the prospects on their theoretical researches and practical applica-
tions.

Key words:  Nitric oxide; supcroxide radical; superoxide dismutase; peroxynitrite(ONOO™ ) ;
reactive oXygen species; reactive nitrogen species
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EXCERPT OF SFRR2000

Chung Yang Huang
Mederi Research Center, Taipei
W
Gt BEFEEH PO
FHEERBHEMRFLFARTITRETI0A 16 BE20 BEHATHREHR, XH
F-EHRRXRFI THZS5EHEEXMARARNS S, BERTIREER T UBHEL
Sh, CEANSI, R ARLE R REAROIE R, S MOB ARG NT , BOES ST
HRKS#IFT 200 B ALBEE, HH 750 MU MBS 5, & % 300 &L L&t
3, HPH —% Trevor Slattr FFE . — 2 R SIUHEE 4 £ KE3ERE .3 B BEIVFEE 25 2 0 3L 4R
H 29 REBR[ELR 4IRS, TERHETHEK, ABETE A dEbE Sk
B ELAERXRNARE S SRERE AN ELS S FAERNBUR A B SEE
MEMIRRKRW LR, SFEAE Y BED SHY %,
KRBT 5EE LES KN B ARFLETEAREFSRERXAT AR SHR
REAEFMBRFBENER, B IEHARTREEET —4£,
B TR RSAEES, EETHINRE AT RS, SRR, EFES, HiEL

!

The 10* Biennial Meeting of the International Society for Free Radical Research
(SFRR2000) was held in Kyoto International Conference Hall in Kyoto, Japan between October
16™ 10 20™, 2000. I was invited to make an oral presentation. Professor Zheng Rong Liang of the
Department of Biology of Lanzhou University had registered to attend but later cancelled it due to
conflict of schedule. Other than Professor Xin Wenjuan of Institute of Biophysics, Chinese Acade-
my of Sciences, who chaired a session, very few people from China attended the Meeting. Be-
cause of this and the importance of the Meeting, Professor Zheng asked me to write an excerpt for
this issue.

More than 750 participants attended the Meeting including almost all the Prominent re-
searchers in the field such as Bruce Ames, Lester Packer, Kelvin Davis, Helmet Sies, Motoharu
Kondo, Etsuo Niki, and so on. The program Committee invited more than 200 speakers and
about 300 presentations from all over the world to inflammatory response, modulating signal
transduction pathways to increase the formation of inflammatory mediators, and so on. Akiko
Shiotani reported that Helicobacter pylori infection in gastric mucosa forms peroxynitrite and
monochloramine which are the resistant cytotoxic free radicals; intraluminal NO suppresses apop-
tosis induced by the later while peroxynitrite derived from NO induces apoptosis in primary gastric

mucosal epithelial cells.
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NITRIC OXIDE

Hiroshi Ohshima reported that his laboratory has identified new nucleic acid adducts formed
by nitric oxide, superoxide and hypochlorous acid, including 8-nitroguanine and 8-chloroguanine.
These DNA modifications may contribute to multistage carcinogenesis process. Taotao Wei re-
ported that reactive oxygen species are involved in nitric oxide-induced apoptosis in neuronal cells
and can be inhibited by hemoglobin. Paul S. Brookes suggested there is cytoprotective effects of
NO and other reactive nitrogen species in cGMP independent pathways. Joao Laranjinha reported
that nitric oxide and dopamine metabolism may converge in a common pathway that ultimately

may lead to mitochondrial dysfunction underlying neurodegeneration.
OTHERS

There were other sessions and symposia such as ESR, Reoxygenation Injury, Mitochondrial
Disease, Diabetes Mellitus, etc. where excellent speakers reported their accomplishments. For in-
stance, Roger Dean talked about glycoxidation, protein oxidation and diabetic complications.

After the Kyoto meeting, I also went to Okinawa to attend a SFRR2000 satellite sympos-
ium, Aging and Natural Antioxidant. There couldn’t be better than having Okinawa as a place to
hold a seminar on aging. We all know that japanese people have the longest life span among devel-
oped countries. Okinawan people live even longer than Japanese main islanders. At the Sympos-
ium, Bruce Ames talked about delaying aging with acetyl carnitine and lipoic acid. Kelvin J. A.
Davies, the next President of Intematior\lﬁrSFRR, talked about proteasome inhibition and protein
oxidation in Aging. some Okinawan researchers presented excellent talks too. Makoto Suzuki said
Okinawan centenarians not only have long life but also healthy and joyful life. The keys to such
“successful” longevity were better dietary habits, diversion of stresses, and increasing relaxation.
One of the hosts, Yoko Aniya, reported that many Okinawan herbs, such as Psidium guajava,
Artemisia campestris and Limonium wrightii, are rich in antioxidants. Okinawan people include a
lot of herbs in their diet.

Vitamin E can attenuate atherosclerosis.

Carmia Borek reported that Vitamin E plays a dual role in apoptosis. On one hand, vitamin

E inhibits apoptosis in a variety of normal cells and on the other hand, Vitamin E produces apop-

tosts in cells that are already cancerous.
OXIDATIVE DNA DAMAGE AND CANCER

Shosuke Kawanishi was able to pinpoint the role of sequence-specific DNA damage mediated
by oxidative stress in carcinogenesis and aging. Lester Packer reported that signal transduction
pathways and gene expression are influenced by free radicals and oxidants that may act as second
messengers. Shinya Toyokuni reported that not only genetic changes but also epigenetic changes

play a role in oxidative stress-induced carcinogenesis.
ANTIOXIDANTS

Lester Packer reported that some antioxidants affect gene expression and which can be dem-



10 BEHBEGNFEAR FSE FTFHEMH 2001

onstrated by the application of the Affymetrix GeneChips. Thomas Devasagavam reported that
caffeine protects both the membranes and DNA against oxidative damage induced by gamma-radi-
ation. D. Bagchi reported that proanthocyanidins protect multiple organs from drug-and chemical-
induced toxicity. Alex Sevanian reported that phytoestrogens and ascorbate act to protect LDL
against oxidation complementarily. Bernard Dugas reported that a novel preparation of Cu/Zn-
SOD could enhance the effectiveness of interferon-alpha therapy in type C hepatitis.

NERVOUS SYSTEM, RENAL, AND DIGESTIVE DISEASES

George Perry reported that in Alzheimer disease mitochondrial DNA or cytochrome oxidase
increases several fold suggesting that increased oxidative damage may be as much as result of de-
creased turnover of damaged components as it is of increased production of oxidized macromole-
cules. M. P. Mason reported that 4-hydroxy-2,3-nonenal alters neurotransmitter and neuvotrophic
factor signal transduction pathways, which may contribute to cognitive dysfunction in Alzheimer’
s disease. John R. Raymond have explored the linkages between rapid alterations of cellular redox
and the activation of proliferative and fibrotic signal transduction pathways in cultured rat kidney
mesangial cells. Martin Tepel reported that the spontaneous production of reactive oxygen species
was significantly higher in lymphocytes from patients with end-stage renal failure compared with
healthy control subjects. Hartmut Jaeschke discussed various effect of reactive oxygen species on
inflammatory liver injury such as acting as chemoattractants to propagate be the key communica-
tors of the Meeting that featured a Trevor Slater’s Award Lecture, a Special Lecture, 4 Plenary
Lectures, 3 Evening Lectures, 25 oral sessions, 29 poster sessions, and 4 symposia. SFRR2000
covered a broad range of research topics such as chemistry of free radicals, oxidative stress mark-
ers, oxidative stressassociated cell signaling and gene expression, biochemical and molecular mech-
anism of antioxidant functions as well as roles of free radicals in health and diseases of humans,
animals, microorganisms and plants.

The major difference of SFRR2000 from the previous SFRR meetings that 1 attended was
that a great number of papers concentrated on the relationships between free radicals and cell sig-
naling or gene expression. The followings are the excerpts that I compiled which by no means
covers all the information presented at the Meeting. 1 apologize for the constraint of my time and
knowledge that prohibited me from giving you a full coverage of the Meeting.

REDOX REGULATION

Junji Yodoi reported that Thioredoxin (TRX) promotes DNA binding of transcription factors
such as NF-kB, SP-1 and p53. Hajime Nakamura reborted that TRX is a Redox-sensitive chemo-
tactic factor responsive against inflammatory disorders. Thus, redox regulation by TRX plays a
crucial role in biological responses against oxidative stress and may become a new therapeutic agent

for inflammatory disorders.
INFLAMMATION AND LIPID PEROXIDATION

Giuseppe Poli reported that in fibrotic diseases, lipid peroxidation up regulates gene expres-



