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Table 1. object and laboratory data

RA
leucocyte | relative CRP Ac-P-ase
No name age sex | diagnosis | stage | class count viscosity
(cmm) (second) | (mg/dD) | (K-A U)
1 F.S 66 F c 2 1 3,500 60 0.15 6.2
2 M.S 48 F [ 4 2 2,900 120 3.00 3.0
3 M.F 47 F c 4 3 13,900 150 3.70 5.6
4 M.F 47 F c 4 3 23,500 105 4.05 5.5
5 M.O 55 M c 2 1 39,600 60 8.50 4.0
6 S.T 61 F c 4 2 45,700 50 2.80 3.0
7 H.K 69 F C 4 3 38,000 45 4.05 12.8
8 1.E 72 F c 3 3 10,500 80 1.25 4.8
9 F.O 60 F d 2 2 4,500 40 0 2.4
10 M.O 55 M c 2 1 27,900 55 6.70 4.8
11 K.K 54 F c 2 2 29,400 60 2.00 6.8
12 K.K 54 F c 2 2 20,700 60 1,80 3.0
13 F.S 66 F c 2 1 5,400 60 0.55 4.6
14 F.K 63 F c 4 3 6,400 30 1.35 4.8
15 F.K 63 F c 4 3 14,300 35 1,50 5.2
16 M.K 61 F c 4 3 31,800 40 3.15 7.4
17 C.0 36 F [ 2 1 30,500 60 0.30 5.2
18 M.O 55 M c 2 1 44,000 . 45 6.05 6.4
19 H.K 65 F c 4 3 6,600 1,300 0 6.0
20 Y.A 66 F c 4 3 30,200 105 0.95 3.8
21 H.U 65 F c 4 2 1,900 330 0.95 2.3
22 1.E 72 F c 3 3 12,600 85 2.15 4.6
23 F.K 63 F c 4 3 2,700 65 0.95 4.0
24 K.I 50 F c 4 3 15,800 50 7.15 7.8
25 S.T 61 F c 4 2 8,100 45 3.15 3.8
26 M.O 58 F c 4 3 10,700 70 0.30 5.6
27 M.O 58 F [ 4 3 5,200 70 0.45 6.5
28 M.Y 67 F c 3 2 7,600 110 0.95 4.0
29 Y.N 44 F c 3 2 4,900 255 0.65 2.2
30 Y.A 66 F c 4 3 12,800 175 0.95 5.8
31 F.S 66 F c 2 1 1,500 100 0.55 3.2
32 F.K 63 F c 4 3 14,600 35 1.50 3.9
33 F.K 63 F c 4 3 5,200 45 1.50 3.0
34 Y. I 47 F c 3 2 4,9000 35 1.10 4.8
35 Y.U 47 F c 2 2 8,300 120 2.45 6.1
36 Y.U 47 F c 2 2 15,000 155 1.80 4.8
37 1.E 72 F c 3 3 18,900 90 4.60 4.4
38 T.G 52 F c 4 4 43,000 40 6.70 10.6
39 T.M 62 F c 2 2 22,300 45 3.15 3.6
40 K.H 52 F c 3 1 4,500 340 0.55 3.0
41 M.M 52 F c 2 2 26,800 30 3.70 3.6
42 H.S 56 F c 4 2 10,700 45 1.45 6.6
43 F.S 57 F c 2 2 20,300 30 1.60 5.0
44 K.H 52 F c 3 1 9,500 60 1.45 3.2
45 K.H 52 F c 3 1 12,000 60 1.45 3.3
46 K.G 77 F c 3 2 4,500 85 1.85 4.6
47 T.Y 54 F c 2 2 8,800 40 4.70 3.9
48 E.O 42 F d 2 1 1,500 240 0.45 2.6
49 E.N 51 F c 2 1 1,800 300 0.45 2.0
average 56.9 14,824.5 117.7 2.34 4.94
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leucocyte | relative CRP | Ac-P-ase
No. | name age sex count viscosity
(cmm) {secound) | (mg/dD) [ (K-A 1)
1 C.S 70 F 500 220 0 2.0
2 T.1 83 M 200 280 0 2.0
3 T.S 68 F 300 175 0 1.1
4 N.K 62 F 400 90 0.15 2.0
5 M.T 50 F 200 340 0 1.3
6 K.F 74 F 600 260 ] 3.2
7 K.O 70 F 200 175 0 1.5
8 T.K 53 F 200 1,620 0 2.3
9 T.T 71 F 100 160 0 0.8
10 A.K 43 F 250 180 0 2.4
11 A.K 43 F 250 250 0 2.5
average 64.4 290.9 340.9 0.01 1.95
M : male F: female c: classical d: definite

3,000EIE=205 PR bk LiE 2 ML 2. 2k
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4. SOD iFnfiE

Fridovich® & »Bi% L 7z Xanthine-Xanthi-
ne Oxidase k% v, £#REI N0z 0k 3
Nitroblue tetrazolium (N BT) »&its®, SOD
IS VEEINIHEPLBUETHHET, &
b it k> THBREINFEEHCE, T4
bbb, 0.05M Na: CO; & #2.4nt (PH 10.2)
#r1Y, &5ic 3 mM Xanthine, 3 mM EDTA,
bovine serum albumin &, 0.75mM NBT
#£0. 183 oMMz 5. Zhic SOD # 2L E s
#tnz, 25C Tincubate L, 204#ic 6 mM
CuClz 0.1méZ N 2 CRib % 4% 1L 8 &, BiEHH
SYEFE2BHEAL, 560nm TRAE % BIEL

72, BROKD N ICEEKE AR ORNE
E#0.20%°50.2308BIC A% & 5 caAEL,
HEOWIE 250%MET 2 %14 % 500 HiL
L7z, (%2)

Table 2. Assay Method of Superoxide Dismutase
Activity

0.05M 'NazCD3 Buffer Solutiom (pH 10.2) 2.4ml

3uM Xanthine 0.1ml

3uM EDTA 0.lml

Bov:l.nel Serum Albumin Solution 0.lml

0.75mH] Nitroblue Tetrazolium 0.1lml

Smnplel (Synovial Fluid : 1.5ml)(Synovial Fluid Leucocyte : 0.lml)

Incubation at 25°C

Xanthine Oxidase Solution 0.lml
Incublltl.on at 25°C for 20 min.
6mM Cufl2 0.1ml

Assay of Optical Density at 560nm

a. M H SOD iFE e
#la A s o> SOD (&S, MBEAIC L T
B, ke L THERLSME A, IBED
BFC & HIEMIL, IWROBRERWEL -7z,
b. & E MERF SOD LA
F & L C Patriaca 690 FgE# vz, #
mEke SOD fE#ENE, BILBRD % LIz X CEsiE
WA RT T, HKRIMBK contamination % Tx
BISIFRE Cadic, FREBIC & ) RABRNDIB A
TWZ EERHRLLEETRERIT- 2, 2k 2
ROAFKNDBAD A LNI2L DT RiESR Tris-
NH,Cl &2 B Eois sk E2 N2 72,
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P, 1mM ) ~EE@Ea (pH7.8) T2mbk L,
sonicator (FIAFERMSE) %@\, BHEHRLEL,
FEkL, 20 LFE0IEREICH W, (£3)

Table 3. Assay Method of Synovial Fluid Leuco-
cytes Superoxide Dismutase Activity

10ml Synovial Fluid

Centrifugation at 3,000rpm for 20min.

Subjection of Leucocytes Mass to Tris-NH,Cl Solution more than twice
Leucocytes Mass in 2ml of 1mM Phosphate Buffer Solution(pH 7.8)
Homogenization by Sonicator

Centrifugation of the Homogenate at 4,000rpm for 20min.

Assay of 0.lml Supernatant Fluid same as Table 2.

5. BR{LEEHRE

FANNE - NEBEREEZEY, n-7%/—
NLTHIE L, 535mu DIRIEE TRET 5 N
&7 #f)H L, Malonaldehyde (L1 F MDA &
BY) nEELTELLE, T4bb, REE
L CiE#0.5me % Fvy, 20% + ) 7 o LEEEE KA
W2.5meic B E M2, BAL, 0.67%F 450
Er—NE1MEMZBEET S, ZOREGHEY
PR ER R T30 Ema L, AR TRSL,
n-7%/—n4andZmzEFL, 3,000E£105
FEkL, ZoLBoREEXRIEL, ZHE
mEE Lz, (&4)

Table 4. Assay Method of Synovial Fluid Lipo-
peroxide Level

252 Trichloroacetic Acid 2.5ml
Synovial Fluid 0.5ml

Blend (Mixer:about 30sec.)

0.672 Thiobarituric Acid 1.0ml
Blend (Mixer:about 30sec.)

Heat in Boiling Water for 30min.
Rapidly Cooling

n-Butylalcohol 4.0ml

Blend well

Centrifugation at 3,000rpm for 10min.
.Superia:nn: Fluid

I
Assay of Optical Density at 535nm

6. BBME7 2 A7 7§ —XiEKDRE

Btk 7+ 277 5 —+ (LT Ac-P-ase & B
THEWE, 7x=0) v BEERET 5o
#H#® o King-Armstrong 0% & b # Fv 72,

7. CRP 20 illE

~% 2 p# 8o LC-Partigenic &k 2 E® % 1T

-7z,

E 2

1. Bk

RA B3, 14,824.5+12,161.1, OA B3,
290.9+149.7 RABICAREICHMZEH,
(P<0.001) (%1)

2 . FENTEORSFRRE

M+SEC¢&b¥T &, RAREIZ, 117.7+18.9
#, OA B3, 340.9£91.6 Wk OA B A EICE
{, HRAEIRABIGrEFEICHRIL Tz,
(P<0.005) (%&1)

3. SOD &%

1w SOD FJiETid, M£SD Tt&b ¥ &
RA B3, 736.2+117.5u, OA Bti, 685.9 +
185.9 & RA BCE W MERD A bW 2h, BES
Babnhd oz, (P<0.03) (X1)BESM

Figure 1. SOD Activity of Synovial Fluid in
Rheumatic Diseases
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+0.67K-AUL RA Blc A EICE» - 72, (P<
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Figure 2. SOD Activity of Synovial Fluid
Leucocyte in Rheumatic Diseases

10001

=t M+SE
SOD {u)
o

-

g

RA 0A

Figure 3. MDA of Synovial Fluid in Rheumatic
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& bz, (P<0.05) (X4) Bk
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Figure 4. Correlation between SOD Activity and
Leucocyte Count in RA Synovial Fluid
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- Figure 5. Correlation between SOD Activity of

Leucocyte and Leucocyte Count in RA
Synovial Fluid
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Figure 6. Correlation between SOD Activity and Relative Viscosity in

RA Synoyial Fluid
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Figure 7. Correlation between SOD Activity of Leucocyte and Relative Viscosity

in RA Synovial Fluid
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Figure 8. Correlation between SOD Activity and
MDA in RA Synovial Fluid
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Figure 9. Correlation between SOD Activity of
Leucocyte and MDA in RA Synovial Fluid
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Figure 10. Correlation between SOD Activity and
Acid Phosphatase Activity in RA
Synovial Fluid
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Figure 11. Correlation between SOD Activity of
Leucocyte and Acid Phosphatase Activity
in RA Synovial Fluid
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Figure 12. Correlation between SOD Activity
and CRP Concentration in RA
Synovial Fluid
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Figure 13. Correlation between SOD Activity

of Leucocyte and CRP Concentration in
RA Synovial Fluid
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Figure 14. Correlation between SOD Activity of
Synovial Fluid Leucocyte and SOD Activity
of Synovial Fluid in RA
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Figure 16. Correlation between MDA and Acid
Phosphatase Activity in RA Synovial Fluid
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HHIRIC L 2 RBEEEMORRBRB LT A
VY — LERIEREIC, O SoiE kB #fE, SOD,
BRAEEGM L p0REIZRILTWEEL

&%

TEB I NEEHT:,

%Y, £HRRTH 0 DFEAEIR, AOKRIR
&R #1795 #®, Xanthine Oxidase %o £f&
7 7€ CBERIGHY, ~E7ut o aiiE
BEOrwbNTwa, RAICHRWTLRIES
I LW 28BN T, FPEkFoamak
PEREL, REHEAKEAAEL, Oz 2EKL T
W3 E#EZ 503, Babier® o kiU, BMmEk
DFETHLRERGIE, BRERA Oz ZERL Tw
%5 VrosBky Oz DERICEELTw5E
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disease ¥, BRERKIC & 2 REEAIFEEZEIN
TWRERETH D L) HBES Lavelle!? o
ZRBEICHETIERFICL) Oz I3 REE
HEw)ERicE VAELERA»EOLNS,
LaL, KEFFEREFRRICEL TO: & H
O t2EML, N6 RIELTOH: % £ K
L, 2o OH: » Bl OBEZ RO 7 Loy
BEPBREALALNY, FARZNLNEZEEL
BBAEFEZ L5 LW, 351, ZoMkE
FiC &Y KkEEEFE OB, #v>T chemotactic
factor D HARZ ) RIEV L4 7 VnkEiEC
LRELEFEEZRIZL T L LW,
272, 0213, 79RITT72F 4 » DEAKS,
v 7u7 7 —YDEED, MAMREERPEHIC
LESLTwEL®, 25—y rarizill
HlL CEREIEMESNEEIC LERALZD,
RENTOTAT) 7 ORBERYLH 2%
ERICEOVTHRELZEL B2A 605, BKE
BENHTH, O EENMFEH,IERTaLF
HHERENDZ 7)) —=> 7 LTEEI N, FE
2T o4 FENREIDERHREN 1220z D
EFIFHEZ LN TWBEY, 2k 5202
12, REEHE I EEKICE N FERLERDGA
LNBY, RELVIETIRBRENCHE,
EERICENTAR LI EME»EZ LS.

—7%, SOD I3, # % 7—¥% rFfEic radi-
cal scavenger # 1 2T, O: % dismutate 3 3
BEXTHS. SODI, 50 HFAMBHRICE
DFEEFR-HEIN, MEEBLFIbarF
) T2 2 W& isozyme #F 4 L Tv» %, Beck-
man 5202 kD RMERFICIIAE B EFA N
BTHRENAICEEL, GaKPIiZer 7
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YEBARETI AL FY)THRICEELTY
btvwbni, LaL, Marvin 5203, gm
FRiCHLIrar FYTPRIT T CMBEIC D
SOD iEMEATFET 5 5L 72, SOD it o
SAE, MESEICITHBAIC L CIEEICE
AR, 10090 1 5 51,0000 0 1 KL TH Y,
H 1) SODREI 1ug/mb L VI |EL 21

KiZ, SOD &N RIEH <12, Fridovich 24
NHEAE L 7= XanthineXanthine Oxidase # %
BRL7Z2E4ELY OFELERL 5% Scudder
L2 H5feHE L 228", Cytochrome L ) NBT
DFE»ENBRETH Y, NBT ix Cytochrome-C
ER-THOBTWEIC L 2B ST v
N HX T, Xanthine Oxidase-NBT %% H\ 27z,
L2 L, SODIc & » NBT @cinkihsi Ik
Rt dbvbn T3, EEgmiks SOD
EEDBIEIL, TELXITORBEANLZ VLD
AL 72»%, Patriaca® (3 contaminate
L 7z3Riuzkeh SOD {&M % < 22120.2% &R
KTHRIHBELEL T3, FHIT, QKD via-
bility % #3535 72651 Tris- NH,Cl & #8 ©#
MmEk % Am 2T hmB L 722, B#P SOD
BENFZAE, RN TELLTOEBEANL
WEBREERL, sldodn< figsia SODE
EiIIBD TR, BEVREETH - 724%, HE
FHNEEC & 2 AT TIRBOETREIC L 158
BEFRZMEL TITZIERETRRTS 212D T,
Ak E L Cigmamekd SOD iEHERIE NG
BOIEET kbbbl ER W, 72, fRE
B+ SOD ik, PHIO w7 Y) Tit
PH78 nFHT N ) OB & ERTITHE RS
FHLEVDbRTEBN, w7 %2&L SOD
BRENETLZWEVONTW Y, BKREL
Bkep SOD &0 BIE L, Ei#ER e LT PH 10.2
70.05M NaCO; i FH\WT\wa iz, £ L
TEHEEHL L SOD 2REL T304 L
i,

&2 AT, 19684 Hubers2 (24 5> T7LV F
=urRe7 2= NT 8 v ERFErENL LD
MREMFR 2™ THFRERNH KEES On-
tosein #*#1&> TIEFEE /2. 1969 Carson 5
2t T, LIRHICo8E T 72 cupper-con-
taining erythrocuprein (human) #< SOD T4

52 EHHEAL 2229, 19714R(2 1% Ontosein &
SOD ¢ RI—THBZ L LHD, ZOWMLEE
Hix "Orgotein” & dy& & 117z, Orgotein {3,
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Figure 17. Proposed Etiology of Rheumatoid
Arthritis concerning Superoxide (O3) Generating
System, Superoxide Dismutase (SOD) and
Lipoperoxide.
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Studies on the superoxide generating system,
superoxide dismutase and lipoperoxide in rheumatoid arthritis
Part I

Studies on superoxide generating system, superoxide dismutase

and lipoperoxide of synovial fluid in patients with rheumatoid arthritis
Tutomu SHIO
The Third Department of Internal Medicine, Okayama University Medical School
(Director : Prof. T. Ofuji)

Superoxide dismutase (SOD) activity and the lipoperoxide level of synovial fluid in patients
with rheumatoid arthritis (RA) were investigated. SOD activity was checked with xanthine
and xanthine oxidase reaction according to Fridovich. Lipoperoxide level was checked with
thiobarbituric acid reaction according to Naito. Synovial fluid SOD activity, synovial fluid
leucocyte SOD activity and synovial fluid lipoperoxide level were checked in comparison with
those of osteoarthritis (OA). The correlation between SOD activity and inflammatory sings
such as leucocyte count, relative viscosity, lysosomal enzyme activity (acid phosphatase activi-
ty) and C-reactive protein (CRP) concentration was checked in synovial fluid from patients
with RA. The correlation between lipoperoxide level and inflammatory sings was checked
similarly.

The results are summarized as follows:

1) Synovial fluid SOD activity in RA was higher than in OA. Synovial fluid leucocyte SOD
activity was significantly higher than that of OA.

2) The synovial fluid lipoperoxide level of RA was significantly higher than that of OA.
3) A significant correlation was present between synovial fluid SOD activity and leucocyte
count, lipoperoxide level, acid phosphatase activity.

4) A significant correlation was present between synovial fluid leucocyte activity and leuco-
cyte count, lipoperoxide level, acid phosphatase activity, CRP concentration.

5) A significant correlation was present between synovial fluid lipoperoxide level and leuco-
cyte count, acid phosphatase activity.

6) Superoxide and lipoperoxide may be an inducer of inflaimmation in view of RA inflam-

mation. It is premature to pass judgement on the generally accepted idea that SOD is an anti-
inflammatory protein.



