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Over the last decade, experimental and clinical evidence accumulated to prove that the
partially reduced metabolites of oxygen, namely, reactive oxygen metabolites (ROM), play an
intermediary role in various pathophysiologic processes. Local manifestation of oxidants-
mediated injuries, including kidney diseases, is determined by a dynamic balance between the
amount of oxidants prevail and that of antioxidants. Antioxidant enzymes are a group of
enzymes which reduce ROM. A series of experiments conducted by the author have shown that
the expression of renal antioxidant enzymes are altered by pathophysiological conditions. Some
of those conditions include, ischemia/reperfusion injury, water deprivation, exposure of renal
cells to hydrogen peroxide (i.e., oxidants), and glucocorticoids. The author also proved that the
regulation of manganese superoxide dismutase (Mn-SOD) expression within renal cells include
transcriptional regulation. Thus, both glucocorticoids and hydrogen peroxide given to renal cells
induced up-regulation of Mn-SOD mRNA expressions, and an increase in transcriptional rate of
the gene was confirmed by reporter gene studies. Evidence for functional significance for
enhanced gene expression of the antioxidant enzymes was studied. The cells or renal tissues with
elevated antioxidant enzyme expressions conferred resistance against oxidant stress. In contrast,
reduced Mn-SOD expression has been demonstrated by water deprivation and hypoproteinemic
serum of nephrotic patients.

Since the ROM are related to inflammatory diseases, cardiovascular diseases, malignancies,
neurological diseases, and many other human physiological and pathophysiological conditions,
further understanding of regulation in defense mechanisms against ROM will benefit therapeutic
approaches in those conditions.

FC®IC

A—=NR—FF Y FT7 =4, BEAE, N
UV I VAINEEURBERBEY (reactive
oxygen metabolites : ROM % 7z i3 reactive oxy-
gen species : ROS) IR TFOHEITLINTEL
Z—EOYMETH BV, ROM X, ZD0EEIER
&L CEBHROZRERAE BRAOES T 2RI
FOHERBEY BIZIET 7 F F CERAEHR,

Fhr7u—LEBFEER) R EVH S, —4,ROM
F#b, &, KE, BIEEEESE, BIREL,
EHRIMRREE 2 CORBCESE 3 5 2 L H5EEE
ENTVUEBNEBOEBNTOREB IZHEL
WYY 1L, BRRERIERAE LTALCSE R
FUNVIIVANBIVL-7AF= o 2R E L
LTHEL 2 —BILEFRL 7 ) — 7V NVORBRY
BHETHLEFAL VHE (ESR) iz #

—721—



ACUTE PHASE SERUM

DMPO-OH
RECOVERY PHASE SERUM

A

VEHICLE W

LPS

— Ho-NO —
B

H1l BFACYHBREEIDVREENL TV —FIANVDARY T A
AL REREIE N MBS SR L S A Vo B VIEHARER e R
FZDZAME (acute phase) B & U'EMEH (recovery phase) MFEIEA S ¥ & 21
L osMHBENDE 7)) —F VANV EAE Y T v 7K (DMPO) ¢RIV L, ESR A
RZFFZLAEBAELIZ DD, R 4 {BOREBHMAAE DMPO-t v v h
VT 7 DARY v ZLTHD, FIROBIENEBT > b o —0d MnO DA~ +

TALTHS,

B:KBEY KRRV v I T4 FEER 6B OBIRMMARMEKD ESR A7 5
L, NEZOEVE—BEZERCEIMSH @ROBTHErvwbh?d) ~EJ 0
EYy—BILERT7 Y7 PERD LI BRI P S AL LTRHETAZEBTE

5.

NEZNERREB X OERIM>» SRE L
ESR A7 b7 L4 THS, HL, —BILEFRI,
JROERTOESERERBE T V-V AL
THDINBZDELRTFIIBFES THROREBEY
L3R5, RN THERE L ROM ZBRET 5 H#
BeLT, Bty ¥ YERD LN
superoxide dismutase (SOD) 4 ZD—2TdHh
%99,
BREBIZBWTH ROM HBARBREBEL, 27
O — YEREE, 2B L ENRETS, BFMEE
EELEDREBCHEE TSI L, E512S0D %
DA F v 5 v NERDRERDE, ERCEER
BEER T I LOEEAI N T W B, HIALEY)
@ SOD 2 1, Mn-SOD @ iZ #, Cu/Zn-SOD,
extracellular SOD 23b 2 BN Z N EFNFHELRE L
3, ZhoOBERIIMIT L -#E, BETFXE,
REFHEZ T T B0, AETEBRBIT3
Mn-SOD O FHFAE % i i3 5.

1. EBREROHIEIERR

Mn-SOD % &L EAFRRFALH, s 2bbEAS

b

1) Transcription
2) Processing
3) Translocation

Polypeptide 4) Translation

\ Protein (En ''''''' 5) Post-translation
-

X2 EEFHRROBEHERE
DNALwaRAEFN-EBEE®RIT:D BE, 2)
RNAQZuxyv 7, 3) vovRuar—var, 4)
BR, 5 BRGERH 22T, BEAD L VIZERLE
Y (%

BRABEOHTHERFL, M2DL 5 cKkE < 5ERE
KT ohsd®, 205, REOBEREKREIL,
BRI NLEAOOEM, BEREEORE, EHO
SR EOEENRBIC BT AR TH L, %
DHID 4 DD F VN TOFRHEERETH
295, ZOFTHEEGEFEESIHEIIELREOS

— 722 —



—HHERE T, < OEATEELGIHEETDH
5.

DNA 2» & RNA O#EIZ RNA KU A T —¥
&> TiThiah, EBOEERIAICIE RNA
RYRAT—ERTTRLAEODLODETEELRRKF
(transcriptional factors: TFs) 23 ETH 59,
INSOEEEARFICLID RNAR) X7 —¥
BRI, BERRGT LI 05T
%%, BEEREREERHEFICL > THIz
%, BEHEERTIE, a7 LoOREMERAY
AT 2EAT, BENEIICHES L IEEHA
IR T RNARY 25 —¥ %2 &E TFs 2{EH
LEE#RE ORI 21T >, BERHHTRFOELF
FOREE AL E B E LA ER O 5 RIS TR
TBM, BEFLO7 S Ba—FER (%Y
V) DEIDA > bardHbnidBERTOIEE
FET2IEHHBY7,

EEHEHERTFIMENCREEL, BEOEET
DEEEMEA, TEMcESY 288 T, BE
ETWI00EEU LB S ko T b 5 H
HIRF O EREE T, DNAKEES N X1 >, 5
AL/ AEEAL T A 4 > TEEHFET R XA v SRk
5. 2055 DNA S K A A i3Sk~ IEBE
FHRMEN - ORENEY (CFER) WHEST
%843 T, DNA OEXREIE IR L 724 (Zine
T4 H = NIV IR/ = /~N)y 7R, O
AV Y ynR—2E) BFD, X DOEEBETFIZE
BROEGAHRFHEETU»H Y, MlEosn
NEBECS U T&O b OESHER T L 2
W ERESTTON S, BERAHRFES LM
AT, sifdfEEoZ(t, VB, BEEAR
WL BEEOHEMEZ T 299, MKas» S ER
LEEEE A2 E S I2WECE A A1,
A7uA FOLD SHEYEEYE, MEEXOE
£, VAR, S 5AEEYHRT @ 2 EmE,
BMELSE) REBHD, InS5ORTICE DMl
AOBEOEALITHG L THIBEA T oES R
FEMEI LD 551,

2. BIZH1T5 Mn-SOD OFIF & 2 NEAL

MIEASOD D5 % Mn-SODIE I ba>r R
72, Cu/Zn-SOD IMfEE I 2z nFNF/ET 5.

3 7 MEEE Mn-SOD mRNA O¥IR (BFER
cDNA {2 X % in situ hybridization)
BHWHFH Mn-SOD mRNA T, V> ZRici@Ens
HERZRD 2 DOWEMEME T, PPRERY VK
OERGT HUTAIRHE T, FROFKIR B LI OLE
SORERETH L, CORLY, BEETORED
5 S ERLRME > MRS > kBkiETH B T &
Bhdrd, XEI2)DTF =2 L5,

BN TOBREEZ2HET 2 L BKE, BEHO

- SOD M id5d <, — /7 HEREREOE T IRE

WIS R & 5 T BRI I LUk BR R
TOFEEBBENZ EXBEHSNEY, & 51,
mRNA HBOMRETI L hid, BEAFER L FEI,
SRERAK, ITHIRME T D mRNA FIEEI13E <, &
NIRE CORBMEIE N (K 3)D, 7V —F
AN ELEREOHRBAIE LT, REKEANDEL
BAMREEC LV SR SN L2BEE (ne
phrotoxic serum nephritis 7% &), A RS D
BESFEEROBMUBERER E0H L080, Zh
S DFFEEEMIZL D F A5 Mn-SOD O F IR 5355
DI E—HL TS, ZOZ LRz Fvy
FEERABELREFRONL 5 ME (BEH
AP VAT BIEGUM) 2RET S L 2R
K- Rtk

JATD Mn-SOD EH 1 —F Tld ke S Bkx e 4B
B, &7 RBEATEENRGC LV EHT 5,
Bz, ¥4 b4 > (AL-1, IL-6, TNF-a), K
BBEEED YRRV Y v H 74 FEIZ LD HRERIEK
AV ¥y AR, RAE E AT Mn-SOD &
M E 71 mRNA Z20O LR 2D 2900 & -,
BREMOER, H25VidHlaAEEORY (B
fE) BRICEERIEYE, mRNA #0044 51907, 2

—723—



4

DiZ, BEMFRROEIEE, 3scx7o4
R#& 52 & D %#BRkPK Mn-SOD MBS EH T 5 2
EMFRDONT LRI Z s OEIEERZ T
T, HEERHREHE (WE, Ay rF7ua,
LR wBWwTh, BEWAR LA (AL
KFAR), AT A F51CX D Mn-SOD B%
EMBLIUMRNAEBNER T2 L8060
TR0 B hh A, VRKRDSFwhHTAR
B TEEFASRT OEELERSH 5 2 &,
AT a4 FRVEYZHBEANOBREFHRERA
FAFOA RRAEI LI —LEST LI L
b, TheDRTIC L IBEFERFCERER
HinEEnd EH2 639, B{EBA bV R
fizHm, »25WIEHIATSOD #3835 Z L 08
HonTwizn, BRKEMENE, Ao ¥y
LB XU LEEMKTH Mn-SOD OEEFEAL I
L ABRFTEIER I N TR0 Z 5]

HATIC L 2BRFED 5 D IEFE T,
TR D B DI OB A b v R 5
N TEZ b M ER ST AW
RO B EEEA I BT H ANCABLRWT
LZAFNTV RV o EERIC) 88k Mn-
SOD 7EME, mRNA L ~LDREERDSERE ST
%2,
KICEHEE SO, ABMCs T 284+
VYV NBRFERALNSEIRTFEE LD,
IS OREFEORFNETHL LIS TY
DTk, LIFSF LV ~LTORBRED
B> TWAEFRICDOWTEERED %,
3. Mn-SOD E{ZF0EERE

Z 2% T Mn-SOD ZFEEF ICBEFERER
MR E TN D 2 &, FREERAMIEI—RICEE
RN TBEE T2 2L 2Nz, ZhoDZ
% Mn-SOD BB FER B HRATNIC b k& 7 FEE

R PAF2 Y " BERBERELLSE AT

e Il IR R i/ M B
FE VTR
SODs, GSH-Px, Catalase 7 v b REREE I
SODs, GSH-Px, GSH-R, Catalase | 7 v kOl M, mRNA
Cu/Zn-SOD 7 v i A P R A mRNA
Cu/Zn and Mn-SOD 7 v M WM, mRNA, &%
E N
Mn-SOD 7 v b AR mRNA
7 v b RERE LR mRNA
Tumor necrosis factor
Mn-SOD A549 Lung cartinoma cell mRNA
Human papillary thyroid carcinoma celly mRNA, #5
7 v MRS mRNA
~ v A ME N KR mRNA
Interleukin-1
Mn-SOD Z v iR mRNA
7 v b7 KEHR mRNA
Interleukin-6
Mn-SOD Z v bR mRNA

Hydrogen peroxide GBE{L k)
Mn-SOD, Catalase
Glucocorticoids

7w MUy REREMRD

#EtE, mRNA, &5

Mn-SOD, Catalase Z v b REREE EH

Mn-SOD Z v b/ kBRI #EM, mRNA, EE
7 v Ml bt
c b FImER mRNA
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