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A preliminary study on serum superoxide dismutase activity
Harunobu HIRANO

Department of Pediatrics, Niigata University School of Medicine
(Director: Prof. Kaoru SAKAI)

Superoxid (O7) plays vital role in an organism. Superoxide dismutase (SOD) is a specific

enzyme in scavenging superoxide. SOD is noticed in medica! science, but there are few reports
on serum SOD activity. In measurement of serum SOD activity, there are various inhibitors in

serum such as albumin, @;-macroglobulin and r-globulin. To investigate the measuring method
of serum SOD activity, the author analyzed serum by gel-chromatography and examined influence
Serum SOD

activity was measured by means of nitroblue tetrazolium-xanthine oxidase method and formic

by addition of these inhibitors and relation between serum SOD activity and them.

acid as suspending solution, after dialysis. As the result of these invesigation, there seemed

to be little influence by these inhibitors in this method. It was found that SOD activity of

many sera could be measured at the same time and easily without influence of inhibitor in this

method,
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Fig. 1 Dismutation reaction of superoxide
in vivo

it HoOp EF 7otz 20, BExlilET il v, =
Bz, OF 4 10mol/min &5 SEEICEVEE T
dismutate X1 3 DT, HO; #HFET 2 01BETH
L. foT, BEcELT O »EEN I EETLIR
BRE, Of &o KL FEFI EY LFEYHE (dete-
ctor) EMMETHB. TDiw, OF EHFic, SOD
HFRMLTEZ2BEOMEELFE LT, SOD #E#:
KDDL EN—MTHS. OF DELFRLELTIL,
BERER, HbFR, FER BEIAMFEREDD, FT
b, BEEFRELTO xanthine oxidase 3% < Ff &
hz. ZoBED detector & LTk, nitroblue tetra-
zolium (NBT), neotetrazolium (NT), cytochrome ¢
EPHECLRS .

2. & SOD SBERIESR
&z, superoxide WAR & LT LY Hov By
xanthine oxidase F% H\>, detector ~ LT NBT %
Hwie.
IDNE- ¥ x
Superoxide A4 RICIT,
xanthine oxidase (SIGMA Chemical Company)
hypoxanthine (KOHJIN Co., Ltd)
Triton X-100 (FIF(LFIRE)
EDTA CEHbEEa0
NaHPO,-2H:0, Na,HPO,-12H,O (F¥ifi3e)
REMRLL.
Detector & LT,
NBT (SIGMA Chemical Company)
A ER L.
BEEMHEE LT,
superoxide dismutase (SIGMA Chemical Com-
pany, purified from bovine blood)

EHEA L.
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NBT 1, Triton X-100 DFELEF T, O 10X 5T,
HEEED formazan WEBILIh5d. D4R Ihi:
formazan % 530nm ORIEE ClE L.

Fig. 2 w77+ X %ic, ¥hn SOD EEw XL b, W
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P L.

¥4, %¥E3, oxygen free radical ¢ scavenger
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Fig. 2 Inhibition by superoxide dismutase
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F 1o, TORIERKE VT, Ris&fbx A4i+5 NBT
&, xanthine oxidase &, hypoxanthine &, 5L ¥
RIEEIEHE © formic acid Bic>\ T L.

#3813 Table 1 7”3 @9 CH%. xanthine oxi-
dase (3, 0.1ml X9 0.2ml = L7-H5% ODsge i35
Y%Ay, NBT LU hypoxathine (3B LT3,
(3 & A EBD Iz, b 0.2ml & L. 10%
formic acid 13 0.1ml CRIEZFERIT LTS & LA
T&iz. kXD, TiEo X 5 SOD JEMEEDL % T
Ll

Table 1 Change of production of formazan
by varing amounts of NBT, xanthine
oxidase and hypoxanthine.

NBT Xa"éh;?dease Hypoxanthine | OD,,,
0.2 mi 0.1 ml 0.2 ml| 0.562
0.2 0.2 0.2 0.841
0.4 0.2 0.2 0.863
0.2 0.2 0.4 0.685
SOD {T4: il B
0.5M phosphate buffer (pH 7.5) 0.5ml
15% Triton X-100 0.1ml
imM EDTA 0.1ml
2mM NBT 0.2ml
40#g/ml xanthine oxidase 0.2ml

iz sample 0.2ml #/%x T, £& 1.3ml :45%.
2mM hypoxanthine 0.2ml
ANk TRIGA# B, 37°C 304 incubate L7, K

EEERHEE LT,
10% formic acid

LT, 530nm kI B EKEELRDS .

¥&l SOD (bovine blood) % sample (0.2ml) & L
THWT, SOD & LIEERL OBERY, HO11UH
RHTEL . mMEE, FHEE ODso W8T 5725,
ZORGHAT, sample (MiE) % FTC M2 \BED
WHHE & RIGE BRIz 1= 5 & OO % Hil LT,
PHE A Kb S .

Bt coMFRICHY T % SOD 5% sample (i
iE) o SOD fhk & Lic.

0.1ml

3. mMEPOREE (FT5) HEOK
MEREORE, superoxide EEAREMET S L 5 7%cF
SHENFETS. ¥, mEFKE, albumin, 7-
globulin, @;-macroglobulin 7¢c 273 SOD #iEEx 45
THEE IRTWBE®OD, Zh b SOD FHikBlEoR
iR s L AEEIC I . 0k, ROFETT
BYEORE, HEHEOBE L L.
1) FHHPHROKE

MiE% cellulose tube iz Ajr 0.05M v vEREEMHEH
FC12BFEE R BlE L7z, Cellulose tube (34F
E1FUTFEEcL viRETE5. Table 243, T
WREAOMBRABOFECL Y, ENECAEL
b D THS. BNHOME L MERCIL B L, M
ERMOEE L D LA ODsgo 12 AT B2, &Ntk
TRTHWELYKRETE, SOD EHEIAIETES &
Dbh ot i, BRITER TMEOER, BEELA
EE L eh ot

Table 2 Effect of dialysis on the measurement
of serum SOD activity

Case | AODs (SOD
before dialysis | after dialysis | (ug/mi)

A +131.5% -12.5% 20.0
B +97.6 -6.9 11.0
C +145.6 —~8.2 13.1
D +131.2 —10.6 17.0
E +143.0 -9.3 14.9

2) MAEZEHSED SOD FHEOWKE

b k&% gel-chromatography o X b, ZFER
@ fraction 12431, % fractionicsiFs SOD jGpks
ME L7z, Fig. 4~6 12, #do@EE T, i SOD
WA ELY R LA EFDIME 1ml % Sephadex G-
200 #FHE L7z column (EHEFE lem, EX 62em) T
gel-chromatography % f7-7:. '

Case F & case G @ gel-chromatography i1,
fraction No. iz LT, No. 50~58 1=, #FEI LT,
30,000~50,0000 FiCiZiTE—d peak #Fdi. <
UL SOD M T5 & bhi.

Hi%l bovine blood SOD (Sigma) ¢ gel-chromato-
graphy % Fig. 7 @R 7. BEOEV-EIHZL DD,
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Fig. 4 Sephadex G-200 gel-chromatography (case F)
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Tig. 5 Sephadex G-200 gel-chromatography (case G)
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Fig. 6 Sephadex G-200 gel-chromatography (case H)
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Fig. 7 Sephadex G-200 gel-chromatography (bovine SOD)
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Fig. 8 Sephadex G-200 gel-chromatography (case J)

13IFE UM peak 238835 hic.

Fig. 6 12, 220 peak % UiciFskinfla R,
fraction No. { LT No. 28~32 ¢ No. 51~57 i,
4 FEic LT 200,000 LL k& 30,000~~50,000 DA, 2
2@ peak 2D HRII. B 1D peak 12, FHHFE
wH v, void volume ¢ —F L, BHECIKKALALRS
aggregated IgG % ay-macroglobulin & B3>+, SOD
HEELYETD 300, flifkic SOD &k, Ex bhic
. —F, #2? peak 2, Fig. 4, 5 X Fig. 7
oD peak ¢ —FHKL, EABEAETFTLTVIES 20
Hod, miEtrAE L, HiEE GBH/EER) 255
Z 784, SOD i+ s Bbhs. T4, SOD G
PEEEOIME % FEEOH T B L, Fig. 8 o X
S5wriz b AL peak R DA o7z

3) MEZEMEINCLIEE

albumin, @;-macroglobulin (@-MG), r—globulin
(r-glob) % TREDBEEWHEL, EFMFEC1/10ES
JO/5BHINE THD SOD fHE 0By #it L.
25g/dl (normal serum albumin

(human)-alpha 3 Fp+5)
a,-MG 1000mg/dl (a,-macroglobulin (human)
Behring Inst.)

r—glob 2.5g/dl (Venoglogulin-1 3 ¥ Y 45)

Table 3 IZ733 X 512, I/I0BDOEMTIL, 3EAL

albumin

Table 3 Change of SOD activity by addition
of inhibitory materials

i Change of
Added materials SOD-fike activity,
Albumin +1/10 (+2.6g/dl) | +4.415.7%
+1/s (+5.0g/d) |4+24.6+8.9%
1
a,-Macroglobulin +'/10(+100mg/dl}} +0.2+4.4%
+1/5 (+200mg/dl)| —0.6+4.5%
y-Globulin +1/ o(+250mg/d}| —0.7+3.4%
+1/s (+500mg/dl)] +0.415.7%

T A S d o2 A% albumin 1/5 B (+5.0
g/dl) 1w X - Tiz, SOD EM3, KESE(Li. L
L, albumin 5.0g/dl OZ{LIERAIL, 3L A
EFEELEWCLThH D, —MILBR T, 3EA
FERTELLO LM L.
1) DEFESEBEARSTEE SOD OB

Albumin, e;-globulin, r-globulin & DBEH% &
Aiz¥, Mg albumin, a;-globulin, r-globulin i
LImiE SOD jE#k & ORI 2T ®EF LAz, 4, &
ST REWHECBEL UL, BAEY LTRELE.
N, EEA T EALS T~ FTOBIEI04KTH
5. .



290 FRE¥SHMEE #H100% $Bs55 HEMEIFES A

S
1"
-
0} .
-
- .
. .
.. o3 o . .
- . % %
... - % ot s -‘
. e . .
. . -
By
1} R ¢
. < ': .u’ "
.l *e
. .. .
. * N=104
R=-0.12
) 0.1<P<0.2
L L 1
T 5.0 5.0 Alb.

g/dl

Fig. 9 Relation between SOD and albumin
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Fig. 10 Relation between SOD and a@,-globulin

a) albumin {f& SOD jf#: & DB (Fig. 9)
N=104, R=-0.12, 0.1<{P<0.2 TH b, #HENL
LRI - To. albumin EOEVEEFNL, SOD IF
R LAEEOHIZSE Zbhi.

b) ey globulin & SOD §&#: & ORI (Fig. 19)

N=104, R=0.14, 0.06<P<0.1 TH», FELHE
Blixanhichoic.
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Fig. 11 Relation between SOD and
r-globulin

¢) 7r-globulin fif& SOD j5#: & DB (Fig. 11)
N=104, R=0.027, P>0.5 T4 9, MHBir%bh
e ot

L EOBE X b, iE SOD iEAED D albumin,
a@,-macroglobulin, 7-globulin 7¢ & @ [HEWE © ME
T, BEALERTES LOoThHY, HIMAHEEYTH
X, Thbo by EE e, Bl ok g
SOD {EHEAIETE S O L HE L.

4. % )

LR EE Y 52 5 superoxide (O7) ik, FIEHEH
B, B ECEETHLrO0NBEE RISLTLE
e, FOEMEE EH2HTENELL. 196941
McCord ¢ Fridovich 2387 T O; # dismutate 3
BEEETHS SOD #RE L THEY, TOHENEL
Moot MlRNAERRICCEDFHR SO
SOD ey BATAHZ Ltk b, Of 33 %h
OIRAET HIERBEIEE LTV 52 Ealbh s TE
to. BRI, WA, B[, BB, HEY
2, W, BEFRELVCEBOEERRSCEE LT
b, BFECEOOIENROBREIER CBERT, I8
Bom, HEHRESE, RBE BE, R, RIE. K
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JEHEEE, AR, BRI S B GBRS S B . R
FEWC 2Tk, McCord, Babior, Oyanagi & 7238145 L
RSP D, ESBPEEREE LY, nE&HEES
THELLD TE5E ExORTHEVEGRD Z 5T
B

—5 80D i3, = O #REIT B, EEHT
HER REY EUCEY, FEBACOEFTO
SOD DiFhrd % IR AT, WA WHIRB EBRL,
Pl ¥, RA BHE TSR +FD SOD FEOET P2,
Huth KB, HRic 21 trisomy TOHMEK - ARMmERF D
SOD Efo EA ™, BEEHEAco SOD EHDE
TW, FHERKITS miE SOD EHEo 71, &
RedE coMmF SOD HE o L7 i lh #EgX
RTW5. iz, BERTS UL 0 FAIhTHS
Orgotein #5112 L 5 RA ~OFFE®, KHED RDS
T® bovine SOD #4541 X% bronchopulmonary
dysplasia ©Z4FpF 14, MCLS £ Rz liposomal-
SOD # 54 & % coronary aneurysma O-FRi%hE 19
FETCEBIRTWA.

SOD ML, McCord 9, Beauchamp 2V, f&JE 22
HAVERE LT w5, McCord i Tit, xanthine
oxidase—cytochrome ¢ F% HWT KO, 154D
FEILH cytochrome ¢ #EL T V5709, LHOK
e ECch 5. Beauchamp o FETIL, EE
&[4k xanthine oxidase-NBT FH#% >, HIERED
ng/ml ¥ CEEWTHE L BT 3528, RIGELEEC
WA T e nw D T, SR OBIEIII VIS
L. EE O FECi, xanthine oxidase-NT F% Hu»
TkH, »ibEz ¢ SOD ko fliEscg, Mm
% SOD FEHEMIECI: FHTH S NT aik#tic
ZLwzd, BICRIGELRC W QRF L h b
NTWIWZ ETH LRI .

¥z, MEdcit SOD BN HL b, KBIU
I SOD (kA SOD S HRTHMET HD 2 &k
ET, SEcmiF SOD EHB+ 5 @iz dler o
.

FZHIX, SEOWET, MmiEF SOD EwElED B
1%, SOD #HPHEOFEL, 3EA Lk, ThiEH
THE LR LICHET A N TES 2 &, MELEH
ABB FHTEZ L, BIV, RGEERO #FHI
Xh, HEE»2%L 0 Rk A liEcEsz L
P&, IMiiE SOD {REMIELED BB 752 &3 T
7.

B

5. ¥

Mg SOD JEMRIGEE S X O F oA 2V THRE
L.

IiE SOD Mk, Mm% BHAE Lictk, NBT-
xanthine oxidase F#% B\, KnEIEHE & LT formic
acid 2{FH+5 C &T, HREHTEE»> SRR F
Bl T & &N TER. i, MEROEEWEHET
Wi, BRARK L D 13 E AL BIER~D BB
TnEBbhic. & SHRz0 FHELY, pELAE
REBCTEECRRE - FEROBERCE TS, I
SOD FEMEA B Lz Z L 2B dTHE LW,

efbiedich, HEE LAY LW
ROl FBARESRMNIHEHER B
WENS L ET. T, BEOMEEELY LT
WieRERR EESE. BOUCRE < OB S MR
I LT BWicAEREDERCE SHLBaL
FFET.
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