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RAEM, BEEIR®G & MBI T A EFNER

FILASEFEHE=NRBE (B K 2500

x X B =
(FRF050%E 6 A 308 %)
B R

BIE & B Y HA L
BoE BRANS 3) Acid Phosphatase (Ac-P) /G
F3IE BEEMATE 4 ) Alkaline Phosphatase (Al-P) j&f#:
4T K & EHE & #

1) LDH D&iE#HEE 74 V¥4 A 53E F6E ¥ M

2) 8 -glucuronidase (8-G) DEBIEME 7 1

B8 #

BRILFOES L, SEEBEOZH2R2/556 L
®», WAL S MITRBEEORBICK S BT s b
BPEATERTNVA.

)2 FHERBILOVWTEENTIZZL, 20HE
WmicEm < A 6h 3 IEEBIKSERSE (LDH)
B -glucuronidase (8-G), acid phosphatase (Ac~
P) Zo#¥BREHICEL T EHED 5 DBEKRHS
TINTWA.

LDH 7 4 V¥4 £ DE4T i, Neilands” (1952)
52 53T, Vesell & Bearn® (1957) 453 43MEIC
DEELIZC LItk E b, 2 DS, Wroblewski® (1962)
DF ¥y VikEIE, Wieme* (1959) , van der
Helm® (1962) OEKX ¥ VEKKBHILL-T, &
FOMmMBEROLDHAMS OB T oNB L E
BRESN, SHO7 4 VA1 LOEMHEILEH
AILEST.

Ll, LDHBEUZD7AVHF1 DY)~
FHRBICNT BIGHIEEEN S I2 5 L.

]
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Vesell® & (1962) , West” 5 (1963), Cohen®
(1964), Jasani® & (1969) ¥ L XEE'™ (1970)
5 DR TIX, 12HEEY v~ F OEMKICA S
AL DHOEEEDERD, BEEKAIGEHL TS
fEIMERT, AR 5 OBEDHHICEET
B5DThHAH EBRNTNEY, COELREDS,
FAVHFALBRETACEICE>TIRHEDTRA
NIZBRTHB.

—7, LDHO A2 63, EXKBECH T LY
o2 k57 4 —DREILL - T, SEMEE H
TH1:93%ic 8 -glucuronidase (B-G) D7 4 V) +
4 Ah3dH 3. BFEIT Mills (1940), Fishman (1947),
Moore'™ & (1960) 2k - T B -G @ isozymic pa-
ttern DEEMSBE SN, BRRBEL GEET
120, B, FESOREBLOSELHROE T 2EM
S EREDZMHICRIA T ~{, 0%, mn
T, DTUDBLUVBHEEICOWTT 4V H4 Aah8
BIE ah, ZOEKRE, ZHUGHABRANTE
Tpimne

UL, V92FRED 8-G 74 VH4 ADH]
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ERALHALNTE ST, ZOMIE, BEIEHRKRZ
b MR ICE 1T % isozymic £43Hfi%, LDHD 7
A4 L EWITUTCZHRBERFCIDEE L
Hha.

MERDME T, 1BHEEIETY) ¥ < 7 BB DBIFIK
icEEIc@ED 53 LDH, -G, Ac-PZE0
EEERIY, Z OER R MEMAMmMERICRD I § Db
Bh-1tDTHAH, EHIL, BEY v~ FORE
BT AR D—B e LT, LDHBX U F-GD7
A V¥4 A B2HETAIEL,Ac-P 75 5 SNT alkaline
phosphatase (A1-P) ODRIEE L INA TY v < F D
FiEdE, & CBEEIRPOBRENEDORRIZONT
WFEL, HMEEMATZOTHES 5.

® X

E=

IR, BIENNILERBANT B el L, 184
— UM TEM LU TR LIIDbe 7 va =4
—EE 2T, W b —20C T ICEKERTEL,
LERUAICBERESE 2 IE L1z,

TR, TRIECIRRIN B LIRE SNt 2191
AEFAKiIc & hKYE L TRE DMK % BEVFE L
12D 5, FIFARNKITHYT L TL106% 8 D 7&K % in
ATCHEVFA XL, ZOMBIKD L& DOBERIEN
ZHIE L.

b & 04 ERMMOAMmERICSLTIE, Dio-
guardi'® 5 DL 7 L E =9 A KEK 2 AV 55
It > T, 20 m! OFKMM A S 8L 1285 48 3 f 2k
21 ml OFBKEINACTIEBER UKD OB E

(F1) BEREERESR
LD H B-G Ac-P | AI-P
total 1sozyme total 1sozyme
fm A 32 11 45 5 39 12
R A B8 5’| 35 30 30 8 26 18
" R 6 6 6 6 — 5
o A m 12 3 6 6 6
B8 & W 12 8 17 3 15 10
B # 10 — _ 5
ron=RA " 4 ) — 5
/e ® A @0 W 20 5 12 4 11 10
EERAE L.

¥22 R E M %

1) BILAFEFEEHBE=ME Y v~ FMARICGHER
& BUIABEY % American Rheumatism Asso-
ciationDZZHTELAEIC X b ZWT L 1B HEREEY v = 7
(RA), ZHEREEaE (OA) o BE D MiF & K

2) EBREYIRE OISz RA OFIRE

3) v v v FHES (non-RA) RBEH» LFEE
6 BRI LAPIICERER U 12 I REEN IR & 1B

4) MEL LTHEOEREA L hBimiF

5) g bk o MM & b 38 L 3Bk

EEBEBREOAESRL, RA4BE, OA17HI,
non-RA G101, REA200], b1 28
mERE 261 CH 3 H, SEERIEEOHELGIE DM
BRELICRTEHTHS (FI1) .

I3 A IE#IR & b $RIUE, 2000 rpm T1053/

FIE EBFEMATEE

1) LDHBEH S L 74 Y ¥4 & 53

LDH#7E# 13, WroblewskiEiz d ¢ 9 %, WB
Inizv ro Hoxy FEAVTAEL:.

pyruvic acid + NADH, LDy lactic acid +
NAD  g7zb b, & BRI E pyruvic acid #
incubate % &, MEAFO LDHOERA K LT
pyruvic acid B—IHABICBITT . RRCOE
Bie2EE s 5 0N Na OH 2iMA TRE 34,
Z DRIEE % 34 BEEHIZT500 mu D & 2V
THEL, BET2EEE L OHE» 5L D HEYYL
BRHI.

LDH®7 4 ¥ % 4 A5 B Ix, Wieme" DEEIC
#, Helm® Yakulis'® @5 % modify L1-EXKY
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(&2) RERORSD

(BRI 4 %)

Sodium lactate (1.0M)
B-Diphosphopyridine nucleotide
Phenazine methosulfate

Nitro blue tetrazolium

Sodium cyanide (0.1M)
Phosphate buffer (PH6.0, 0.1M)

Distilled water

2ml
8mg (+H,0 2ml)
(+H,0 6ml)

(+H,0 4ml)

6 mg
13mg
2ml
10 ml
10ml

WVEBSKENE'" " it L > THIE L2 (0. 1M Veronal
Buffer + 1 % special Noble Agar, pH8.6) . %
Kbb, 274 F&352FEICE S 2mmOERK
(0.05 M Veronal Buffer 24 7:0.75% special
Noble Agar) @&, SsBikL h itE & 8mm,

M 1lmm®D Slit 24EhH, ¥16u1 ORtEE AN (—#
DRAFTA KT ATRAKETE3) , KD
AT — 7 N 2HI0CIIR S, 20 V/em T5053 Rk
BLi:. #TEELIC, Yokulis'® DML ICHEL 12
R (R2) KBL, 3ICOMIDB TSI in-
cubate U 12fG, 10 %E:EE 103 MERE U, 24857k
LTz ROTRE THVEBRICTEZREE LG,
570mu @ filter 2{Ef L T densitometry 2{7/g\>
RELLERDIZ. 55074V F 4 L3EIL, Wi-
eme)) HH'® 517256 -TC, BBATEHLLIZEE
OB Dh 5, LDH, LDHy--- LDHs & U 1.

2) B-GCOBIEMEBL K714V F 1 508
B -GOXETENMEIZEE & U TP-nitrophenyl8-D-glu-
curonide 2V 3 LK IEICHECTHE L.
Tbhb, HEES. 33g 2 FEAKICERE L TRE100m]
AR (0.1M) U, COEZRK Iml%, 0.1M
BERE - BEEEY — ¥ 4$EE K (pH4.0) 0.8ml 2N A T
37C, 10REMBELIT-0 L, #HRIK0. Iml 245000
THW3TC, 0BEREL TRIGE LS. (RNT
0.1N NaOH 1ml 2Nz THE &%, 4mlDKT
FIRU TAXRESH % FA400me o filter %2 {#
ULTHEBER L. Chuck hER I N1 P-nitro-
phenyl B0, FUGHHE 165, HRKI00m! 24h
D ug% b > TEFEEEDBNL (u/dl/hr) & L1e.

BAE (1) OEMEICOWTIE, 52U pH
4. 0DFFR; - BiBE Y — ¥ BE W 2 E->T1w/v%iR
BotsECA—b2EY, ZOLEZAWTRAED

(F3) BAEETERIE R
LDH (u/ml) B—G Ac-P Al-P
(w/dl/hr) (K. A. -U) (B.L.-U)
i i 473+ 128.4 | 1328+ 554.0 2.9+ 1.4 2.2+ 0.8
R A W 1640+ 914.9 | 2578+1553.8 | 13.5+10.2 1.0+ 0.5
B 11750+£2535.0 | % 464+ 104.3 — -
o 4 o 416+ 49.8 | 1040+ 125.3 2.1+ 1.4 2.1+ 0.6
R 453+ 209.1 935+ 727.3 2.9+ 3.3 1.0+ 0.6
- M % 413+ 157.8 864+ 479.8 _ 0.7+ 0.3
non B 2790+ 1109.1 | % 84+ 54.4 - 0.2+ 0.1
o A @ 400+ 52.7 | 1309+ 276.8 2.7+ 0.5 L6+ 0.4

() {@ BiliEM £SD
® x B3BBNL (u/g/br)
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BRIEO TICRIBHEFM 2 75 & LT, RUCES 18§
M, WeglegMhougied >TEDLI (v/e
/hr) .

—%, B-GD7 4 ) ¥4 53X, DEAE Sep-
hadex A-50 Column Chromatography iz X - C#l
ELI. Tbb, 5 LEDER %L 5m, F&
RemD $ D 2EMAL, 74V F41 aDEHIIZ,
NaCl 8 % Z ©h#h0.05M, 0.10M, 0.15Mis5k
OLOMOEISILaEe0.02M MY 2 - V o By BT K

(pHB8.3) TERMEICIAH L. BHahI- 8-GiE

Hudich~rgrEkEick Y HBEEL, 20
(F4)

optic density H3ffi { HfELL% & » TERbD LIz,

3) Ac-PiEH

phenylphosphate— 2 Na 4 —aminoantipyrine
Sodium Citrate ##% & § 5 Kind-King ghic § &
TE, ProsHOFy b EHOTARLL.

Thbb, BERE 7 = BEERPERICRE
Utz G @B IR 2 N A T incubate U, &
DRIGHKIC SRR L N A TRERG 241 5 ¢,
ERSICERE LT 7 = 7 —VERABIET, 205N
Eh 6 Ac-Piftfti 2k z (K. A U) .

4) Al-PiEH:

RA ©oMiFiz¥t) 3 LDH itk & 2D 7 4 v # 4 L7368 (%)

pt, No. LDH #iEH{E LDH, LDH. LDH, LDH, LDH;
1 380 42.7 36.9 9.4 4.5 6.5
2 490 45.3 37.2 7.3 3.9 6.3
3 280 45.3 38.8 8.2 5.4 2.3
4 370 40.1 39.7 6.4 4.5 9.3
5 730 30. 4 35.7 18.2 5.1 10.6
6 470 50.9 28.2 9.5 6.5 5.0
7 350 : 37.6 4.9 6.2 4.8 6.4
8 640 50.7 30.1 10. 4 4.2 4.6
9 340 30.0 46.7 8.5 7.0 9.4
10 440 38.2 29.3 15.2 13.1 4.2
1 410 19.5 36. 4 18.8 15.7 9.6
12 460
13 340
14 300
15 620
16 270
17 640
18 680
19 430
20 420
21 480
22 680
23 430
24 380
25 530
26 720
27 510
28 510
29 570
30 480
31 390
32 390
473 £ 128.4 39.24+ 9.5 | 36.7%f 5.9 | 10.6t 4.5 6.8+ 2.8 6.7+ 2.7
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Sodium-P-nitrophenyl phosphate 2Z& & ¥ 2 EHEOREEET LD ERIOML 23 (FRI).
Bessey-Lowry tRici » TRIE L1z, 34bb, # UTF, BriconTaEmel~s.
REARO7T Vv E Y CEERER DS EEIER U Tl 1) LDH O#IEHE 7 4 V¥4 45308

RtL 7z P-Nitrophenyl & 2 LB FER U TEERTE M a ) RA i & BEEImICWNT
2Ktz (B.L.U) . 326> RA (& LDH # % fHiE 13 19473 (270

~730) u/ml G, 5 HLUEID7 4 V¥4 L53EI,
LDH,39.2%, LDH;36.7%, LDH:10.6%, LDH,
SEOWFFRTHB LN Y v FHEKBOREESE 6.8%, LDH:6.7% & LDH,, LDH, &<, LDH,

F4E R ]

(%5) RAODBEEEIRICHII S LDHKLEWEE ZD7 4 V¥4 2038 (%)

pt. No. LDHEME LDH, LDH. LDH, LDH, LDH;,
1 1,430 27.1 28.2 18.8 6.5 19.3
2 1,860 18.9 24.4 13.4 13.9 29.4
3 3,580 6.0 15.5 17.5 20.3 40.7
4 3,800 22.2 3.2 0 12. 4 62.1
5 1,700 7.4 21.3 32.8 5.9 32.6
6 1,380 25.1 10. 4 5.2 17.1 42.2
7 550 26.3 14.6 20.1 19.1 19.9
8 1,360 27.7 313 7.7 10.6 22.8
9 910 52.7 11.5 10.4 5.8 19.7
10 1,150 49.3 14.9 5.2 7.6 23.0
1 710 33.3 4.2 0.2 8.5 13.8
12 870 20.7 17.8 8.1 4.2 49.2
13 420 21.0 16.5 15.5 20.4 26.6
14 1, 860 9.2 8.8 18.4 12.7 50.9
15 2,000 15.1 20.7 18.7 11.9 33.6
16 1,600 5.0 4.4 26.5 21.2 43.0
17 1,200 16.6 22.4 19.0 7.8 34.2
18 1,150 36.1 18.2 15.4 3.7 26. 6
19 1,110 4.3 9.7 10.5 25.1 50. 4
20 1,950 11.6 16. 4 18.9 16.6 36.5
21 1,130 5.8 6.8 14.0 27.4 46.0
22 1,500 3.6 15.2 12.1 26.0 43.1
23 960 3.7 8.3 15.4 27.2 45.4
24 2,830 7.4 17.2 15.7 22.6 37.1
25 3,780 5.3 10.6 14.2 24.0 45.9
26 1,540 1.7 2.7 14.3 21.3 60.0
27 2,200 9.2 15.0 8.8 23.8 43.2
28 3,400 9.1 16.9 15.1 23.9 35.0
29 1,620 11.9 16.0 23.8 26.7 21.6
30 2,000 16.4 20.5 20.5 26.9 15.7
31 570
32 830
33 1,040
34 870
35 2,560

1,640+ 914.9 17.0+13.2 | 16.1%+ 8.6 | 16.1+ 7.3 | 16,7+ 8.4 | 35.7+12.9
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(®2) OADMBHLEHBKOLDH iso
(M1) RA ofEs & CEEEKDOLDH isozyme 40
40
RA BEHH 30
% 0A
20¢
21
10; ‘ 107
RA 1N
9 Q; 0OA

LDHi LDH: LDHs LDHe LDHs LDHi LDH2 LDH3 LDH4 LDHs

(6) OAoMmEicH!)s» LDHRENME ZDO74 V%14 (%)

Z
©

pt. LDH#&7E At LDH, LDH, LDH, LDH, LDH;

350 40.2
330 35.4
420 32.2

43.5
40.9
45.0

12.8 2.5 1.0
18.2 3.1 2.4
20.1 2.7 0

400
390
460
450
390
500
460
390
450

W00 N U R WN =

—_
N = O

416449, 8 35.94 4.0

43.2+ 2.1

17.0+ 3.8

2.8+ 0.3

LDH,, LDH; DIEI{EL 7s>12 (R4, E1) .

350> RA RS> LDH £ 7E Mt 1371, 1640
(420~3800) u/ml TMFICHE~TE L WEEMEHE
ZRUT (P<0.001). 2@, 30FDF7 4 V44
443, LDH,17.0%, LDH.16.1%, LDH:16.1%,
LDH,16.7%, LDH; 35. 7% ¢ LDH; 0% (P<0. 05)
DA bh, FROMBEDOT 1 V¥4 L3ED/C 7 —
v HoSaEBAES NI (RS, K1).
b ) OA i & BEIMKIC O\ T

124> OA (%> LDH #7513 15416 (330~
500) u/ml G, 5 5 3BD74 V¥4 413, LDH
35.9%, LDH.43.2%, LDH;17.0%, LDH,2.8%,
LDH1.1% & %5 h RADIMIE &I YRAED /2 -2

Th-12 (F6, M2) .

R D OA BAEIIR D#RIEH: 1, F#9453 (270~
900) u/ml THIFEDOEMME & KELL, 55 8HID
4, LDH, 24.3%, LDH,29.2%, LDH;12.5%,
LDH,11.5%, LDH,22.5%THh-~1-(F7, H2).

OA DEBfI¥ > LDHs i1 i iz b g FE L

(P<0.001) BECd %55, RADEEGHKIZEEH
niEHERRALN b1

¢ ) RADEIEIE2NT

6flO RABEAE U 2 — hDEFIRALNI
LDH #i&#iZ, F#911750 (8900~15200) u/ml &
EER2REL, %O4HEE, LDH1.4%, LDH:3.8
%, LDH;17.5%, LDH.38.0%, LDH:39.3% T
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(®7) OAMBEFIMKICHIIF 5 LDHIKEKM L 2D7 4 V¥4 & (%)
pt. No. LDH $aiEd: il LDH, LDH, LDH; LDH, LDHs
1 520 15.8 35.8 10.5 13.7 24.2
2 410 20.0 . 28.9 3.9 9.7 37.5
3 380 29.4 41.1 7.9 4.1 17.4
4 480 28.6 17.8 17.6 8.3 28.0
5 420 27.4 22.3 16.5 17.2 16.6
6 310 24.1 29.3 13.2 11.0 22.4
7 300 22.4 29.2 12.9 13.8 21.7
8 900 26.6 28.9 17.5 14.4 12.8
9 320
10 860
11 270
12 370
453+ 209.1 24.3+ 4.7 | 29.24+ 7.2 | 12.5+ 4.9 | 11.5+ 4.1 | 22,5+ 3.7
(£#8) RADIEEICHIT2 LDHKEKREE ZD74 V#4144 (%)
pt. No. LDH 5 LDH, LDH, LDH, LDH, LDHs
1 12400 2.0 4.0 21.0 48.0 25.0
2 15200 2.4 2.4 20.0 40.0 35.2
3 13600 0 2.8 16.5 39.4 41.3
4 11500 0.9 3.5 18.3 31.3 4.0
5 9100 1.0 3.8 13.5 35.6 46.1
6 8700 2.1 6.3 15.8 32.6 43.2
11750+ 2535 1.4+ 0.9 3.8+ 1.4 | 17.5+ 2.8 | 38.0+ 6.1 | 39.3%+ 7.9

(5 3) RA 1Bk 0 non- RA gL BEROD
LDH isozyme

40 4

30

10

—

RA &

non- RA PEEIHK
non- RA BIE

RFAME

Loy

Loda Lods

LHa

LiEs

LDHs e d @ iEisin shiz (€8, X3) .

d ) non-RA DBEENK & BIEIC DT

1061 non-RA BR{EDREEIK D LDH #iFH ML
9413 (190~610) u/ml T, Z D4 EIX, LDH 8.2
%, LDH.19.1%, LDH.34.5%, LDH,20.2%,
LDH:18.0% Th -1 (%9, K3) .

4 H @ non-RA 1B LDH #7513 £ 52790
(1710~4300) u/ml G, #D4@E: LDH 10.3%,
LDH:29.9%, LDH;28.3%, LDH.16.9%, LDI;
14.6%ThH-1: (10, K3) . Th# RA DR
W2 o NCIFIR L B U 2B A, G Ics 0T b,
LDHs iz T 1 3h & non-RA D5 H3{E(H i hif
BuLi.

e) BEA (MR miFicounT

HER205 ($1160, £ 96, F420~36F)
X BB M LDH#iE ¥ d, F#5400 (340~550)
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(#9) non-RA DN ICEIT 2 LDHEIERIE E ZD74 V¥4 4 (%)

pt. No. LDH ¥7E At LDH, LDH, LDHs LDH, LDH,
1 250 9.5 27.2 29.1 16.4 17.8
2 650 6.1 20. 2 35.6 20.5 17.6
3 550 8.9 10.0 39.0 23.6 18.5
4 330
5 610
6 190
7 480
8 470
9 320
10 280

413+ 157.8 8.2+ 1.8 | 19.1+ 8.6 | 34.5+ 5.0 | 20.2+ 3.6 | 18.0% 0.5

(#10) non-RA OBEiIc317 3 LDHRIEHRBELE ZDO7 4V F 4 & (%)

pt. No. LDH #7E#t(# LDH, LDH, LDH, LDH, LDH,
1 2850 18.5 24.3 30.1 19.1 8.0
2 2300 7.4 39.7 21.9 11.5 19.6
3 1710 5.0 25.6 32.8 20. 2 16.3
4 4300

2790+1109. 1 10.3+ 7.2 | 29.9+ 8.5 | 28.3+ 5.7 | 16,9+ 4.7 | 14.6+ 6.0

u/ml T, 355807 4 V¥4 £55EIZ LDH, 44, 1
%, LDH;37.9%, LDH:14.0%, LDH,2.5%, LDH,
1L5%Ch-12 (RN, M3). ZOBIEKHE% RA
mEDZzh & Y 5 &, RADHHEE (P<0. 05)
Th-l:.

f) e rBLE4 RAMBROTA VS A 4

(M4) b4 REKMOEMERD LDH isozyme
40

30 4

20 ¢+

1 X JifEk

10 +*

p g =iik>3

LDH1 LDH2 LDH 2 LmH4 LIHs

e NEIAROBMmEROLDH 7 4V #4 43, LDH,
16.7%, LDH,21.8%, LDH,43.7%, LDH,12.7
%, LDH:5.1% T, 4 X O EIZR %16.8%, 19.6
%, 38.3%, 14.1%, 11.2% & 73 bhH, LDH, % v* —

7 ETBABD - BB sh: (R4) .

2) B-GOBIFEWE T 1 V¥4 L43HE

B -G D#IEME IOV T, RA OBBERICTEY
2578 (850~6166) u/dl/hr %7R"%» L, RA MmEO
1328 (447~2547) u/dV/hr & K4 hi, BEK
D IER (P<0.001) »EH 5hir.

—7, OADm#E Tix, F#1040 (895~1222)
u/dl/hr, OA DBEEERWK T 1349935 (281~2781)
w/dl/bhr THEZ ICERE A 50, @EANBOE
#1309 (916~1785)u/d1/hr & & iz RA DS
B EDOEBEKICIZIZ A bt RiE s -1z,

BEAOBEIIK 24 5 ¢ L 13RO T, ¥
Y9 <7 (non-RA) B TCHT Lize b ( B8,
B, N, FFZEE, FEREO5481) oM
HF I BEMIRICOVWTHIEL TA % &, 864 (441~
1813)u/dl/hr ‘C& b {EfEDEM SR I (£ 3 ).

Hig, BIRIC20Tid, 6610 RA B ¢Ti5464
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(E11) BEAOMBEICEII 2 LDHBERBEE 20714V ¥4 4 (%)
No. LDH #7E 18 LDH, LDH, LDHs LDH, LDHs
1 400 42.3 39,5 13.0 3.4 1.8
2 460 46.4 36.5 11.7 3.0 2.4
3 370 39.8 42.9 15.3 0.4 1.6
4 350 42.1 36.6 16.5 3.1 1.7
5 410 50. 0 33.9 13.4 2.7 0
6 400
7 440
8 460
9 380
10 380
11 370
12 340
13 550
14 440
15 440
16 340
17 350
18 410
19 360
20 360
400+52.7 44,1+ 4.1 | 37,9+ 2.8 | 140+ 1.9 | 2.5+ 1.2 1.5+ 0.9
©5) 128-GlxB-r"v 7Y LoEIR—EL, DE (8-

o —X - 727 — MNEBSKEICL 2DEAE
Sephadex A—50EDEEKE)/ ¢4 —

e rmm [ JUID ]

0.05M (1 43y i‘y -gl By | ¥
0.10M( II5E) I:E,g -gl Tjﬁ

1.00 M( m5E) [Embal,a,- gl

Abdapr

(351~610) u/g/hr (FEESTEMEBAL), non-RAME
ETI3¥984 (46~179) u/g/hr T RABEDIC
ERH2EEE (P<0.001) »EH LA (R3).

B-GOD7 1 V¥4 L7HEHIX, FRD L 5 i DEAE
Sephadex A-50W 5462 u= 5357 ¢ —T, B
B2 BT 2 BBOBHIEICE - 108, BHIN
rrZzh#zhoDElL, 2o —X .« 75— MNES
KkBicTROM@E s NIz, §/8b5, NaCl
0. (SM A a7 -G i3, BEAMBOD 7-
a7 NEICBY YT ANBiIca LN, SE]
(B-G1) & U1z, ZRT70.10M NaCl TiAHH s h

Go) & Utz. 1.00M NaCl CiH s hiz -Gz 7
NTEr, e BLa-r0TY) B L, SE
Ml (8-Gu) &L (RW5) .

2T, BREHEREDL-GT4 V¥4 ADNHE
Hig 2\ Td~3 &, RADMEEIK I, 8-G122.6
%, 8-Gn26.8%, B8-Gu50.6% T 8 -GuDE{EH A
tvonic. —FRADMETI, I-1 - -M49HE
2% %37.0%, 33.2%, 29.8% CHEMICHRA EE
BHELIY, TI/BAMEDL 4%, 27.8%,
30.8%, OABEEIMD29.3%, 37.8%, 32.9%, OA
MmiED24.9%, 39.0%, 36.1% & RA i & R
ZEODREDOMIKENA LN 1:.

KNT, BEEBILAONIL-GT1V¥1 4
D EHEIX, RADEE IR BT, 8-G117.6%,
8-Gu24.7%, B-Gn57.7% T, B-Guic £/ &%
HErED LN L, RAODMB L FAETH - 17,

261D Y v < FHEE (non-RA) TR L I8
EORBBEIBIEEE 2 Lo U, DE T,
B -GusENL TH - 12

EPRMOBMER2HTIE, ZOIREAED
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(£12) B8-GIEEEM (U/dl/br) 2074 V4 & (%)
No B-GHTEMEAE 8-G 1 £-G1 £-Gl
I 1 740 19.9 22.7 57.6
, 2 1,300 45.8 3.7 22.5
e e o3 ’
R A § 5 1,275 7.4 2.7 25.9
4 1,920 52.8 29.9 17.2
1,310+ 482.3 41.44+14.7 27.8+ 3.9 30.8+15.2
1 670 39.4 93.4 37.2
2 1,240 50.0 17.2 32.8
RAM#E!3 1,475 38.6 39.6 21.8
4 1,987 22.4 42.5 35.2
5 847 34.8 43.5 21.7
1,246+ 517.5 37.0+ 9.9 33.2+12.1 29.8+ 7.5
1 4,410 21.8 53. 4 24.8
2 2,420 315 19.2 49.3
3 1,500 18. 4 47.4 34.2
4 4,000 29.4 16.8 53.8
RA ' . :
BIERR 1\ o 1,605 23.8 9.5 66.7
6 1,950 14.5 30.9 54.5
7 1, 450 33.3 22.2 4.5
8 2, 080 8.3 15.0 76.7
2,426+ 1,149, 22.6+ 8.7 26.8+16.0 50.6+16. 6
_ MR R )
1 1,220 24.4 36.6 39.0
0 A M ;‘%, 2 640 13.2 45.6 41,2
3 1, 300 37.1 34.7 28.2
1,025+ 361.9 24.9+12.0 39.0+ 5.8 36.1+ 7.0
1 920 35.8 41.3 22.9
om;agm‘ 2 764 21.1 36.8 41.1
3 1,390 311 35.3 33.6
1,055+ 327.9 29.3%+ 7.5 37.8+ 3.1 32.9+ 9.6
1 494 9.5 22.0 68.5
2 351 10.6 23.9 65.5
% RAD| 3 544 12.9 38.7 48.6
1B AR 4 610 15.5 18.5 66. 0
5 410 51,0 25.0 24.0
6 375 6.5 20.3 73.2
463.9+ 104.3 17.6+16.6 24,7+ 7.2 57.7+18.5

¥ RA OWBEAEGIIFISHEAEEM - U/g/hr
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(X 6) DEAE Sepadex A-50 #1542 0<% k&394 —ick 2

04D- 8 -G TAVHFA1 LA
0.05F
R A MiE
0 ¥ 4 3}
0 50 100 150 200 250 ml
0.D.
0.08F

0.05

0.15

0 50 100 150 200 250 ml
NaCl |&——— 0.05M ——> |&—— 0.10M > € 1.00M —mmm>
0.02M kY=Y ESEER( PH 8.3 )

E B Gl B -GII B -GIII

B-Gud b ig- T, Ac-P OiEMfEIZ, RA ORISR TIZTS13.5 (2.6

Lk okERD 5, B -CuREDFEEIX, RA OB ~30.0) B (K. A U) ¢, AmEDFEE2.9 (0.4
WEBEicEShED ohic (F12,56,7, 8). ~7.5) BALiIcHB T NISER Sl 2R, OA
3) Ac-PiE DORIERIK & MiF 13, F492.9(0.8~12.0)Bar, 2.1
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£ 0.05

0.05

NaCl |€&—— 0.058 —————>|<—— 0.10M

SE

(0.8~4.7) Bifir, f@% AMmi&i2.7 (2.0~3.6)
B CHEIEEE X2, RAOBEEHKE 3o
h DEME (P<0.05) ihiBLiz (£3) .

4) Al-PiEHE

x X BB =
&=7)
DEAE Sephadex A-50 p35aruvwh¥374—1KLE
-D. B —G 74 VHA LDE
OA MmiF
— ——
50 100 150 200 250 ml
.D.
i OA BEENYE:
e 1
50 100 150 200 250 ml
D.

150 200
> <

YRy CEREER (pH 8.3 )

250 ml
1.00M —>

0.02M

8 -GI # —GII 8 —GII

Al-PiE ¥k, B A& O F1.6(0.9~2.7)
By (B.L.U) LT, RAMA, OA ML,
2.2 (0.7~3.9) Bifif, 2.1 (0.8~4.3) B &>
BETH - 10h8, HEENIIEEZERED I
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(X 8) DEAE Sephadex A-50 #3420~ 557 ¢ —

X3 B-G 74 V%4 L9E
O.D.

oot

0o5T

non - RA #RRAHER

/42>‘=:~\‘ 4 . -

0 S50 /ce
0.D.
N
005 F
N

/5C ZE'C 2 %’E 4

v MR mEk

N

C 5 /o
NaCl J&— 0.05M —|e—

0.10M

/5D 200 257 ml.

—Sle— 1.00M ——>

0.02M b+Y -V EEEENRK (PH 8.3)

SE 8 -G1

»oiz. BAEIKR T3 RA, OAZzh#n1.0 (0.2~
1.9) Bf7, 1.0 (0.1~2.1) Bfrc, mMEPozh
HB T i 2R LT

non-RA MBI #k, BEIcHLITIX, 0.7 (0.3~
1.1) Bifif, 0.2 (0.1~0.3) BAITH 5 bh DIEEY:
Th-12 (F3) .

B/S5E # %

RA DSk Ic LDH® #1020 g5 g -G 22 A P23 20
BEOBMEEEHSERL TV LI, TTREBD

B -GII

g -GII

BEVDY, TR BLOEEL $BEIRBRTS
12, BEIOM, LDHIZAEKDIE & A E4T~TO
WHESICFEE™ § 5 intracellular enzyme T,8 -G,
Ac-P i3 hydrolytic enzyme DXEWN S b DT h
5. INLHEEFED isozymic B LY w < F &K
BB AEEEROBAR L 5 C & i BkE
WD EEbh 3.
BIEi > LDH /&M HSEfE 2 R4 EE & LT,

West” 55BN T VB X J iz, 1) BN DE M
Ry OBMESHHINS o) WM 1IN D
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B b EBERY TR T 5 ) BEINIBEE
Bicdk - TBEDEEDERB L OB zIN 3
BEBEILNSG.

HImERD> 5 BRI S h 28R E LT, BIEIR
PO HMEROH ¢ LDH iFEHOMIicEOEED 6 3
I L SEF 5N TWA. U UHMER % &L
DEELIZEDE LB DL DT LDHE#E
BLILEI»OZERULIED STV, Th
BEMBRABOBEST CIRREBINTWIIZDTH
A3 LERINTNE.

BEEIIR AR D MEREY & B FRiEMEIC oWV Tid, LDH
DHEEET B-GPE LT Ac-P®* 20T b 20D
HESRD 5N TAEY, Thb5DOBERZBEDH
Mo R TAHEA, Jasani® &, BEY Granda?®
5~ % & 31z RA DIBIKICIZRF icE W LDH,
B8-G, Ac-POEHM»E < h, 5[0 LDH, 8-G
DEFZE T % RA OBRICIE non-RA RIFIEE & 13k
EL B BVWEETZOEEMIH I, oL
&g, REMBED LIRS 2 B850 RA OBIFIR
FOSEEHIRKEBEELTVWETHS S L %2R
Bd 5. BICEKD A &I, HORTRELEA
MERICD AIEES 5 Al-P?® DG #:»3, RIMEROE
BRiCHEINL 72 RA BRI, Ch e HBILTI-EE
KB oh Y, miFERAE»L UAENEDORED
wgontcEThA.

Granda® 513, RAMEEL®D Cathepsin-D iEEHs
BEEIRE D38 S Ickfl U, RRFICEIE L IBED
B-G8BL O Ac-PiEM:AHS Cathepsin-D L18RET 5
Z & %D T, 1BEERIT hydrolytic enzyme DiEM:
DAELUTVAE L & 2HE@EL, Lehman® 5, B
ESIRAR D hydrolytic enzyme DAER S5 H M ER D
lysosome 2> 5 R T 2D TId 124 T, BEMED
lysosome ICHKT B D THAH LB RT 5.

Plbii~izz & &y, BEENROBRE Y, B
HWHROBEEEMRDO A2 55, REWEBE»S b1
KT BEMBEALLNSY, (RiTA~E LDHBL
PB-GDFAIHFA aehrbl titd>T, RIE
KB EBERHROA E LERTH 5 & H—EH
g3o5h35.

LDHD7 4 V¥4 & Tid, #EXY'O" LA
RA OBSEik AR LDH O &iEME (35.7%) %
B1:h3, RABETIZCh% LA 5EEE (39.3%)
pED LIz, —F, £ b 8LU4 OEMmMBRE b
81 LDH 13% 45.1%, 11.2%DIEETH »12. T
OHEMBRIGEBMAD S DT b, REDOHICEIT

25 DTIRBVDT, ZOHIEMSE S icEHMmR
EHROBEEEHIIZ LW ERD 2DIIRRETHAE S
b, AR I MEREDE T 2b 5 RA OBEER
HifBkd LDHs 1322% T, RIEDF T/ OKRBILA
DEMERDZHIF19% L IFEAEERDENL L %
DRTVE.

LD S, RIEMRED & BIERA~ DB
FOBBESELET AL LDHEINS.

RNTB-GOFTAVH1 aitERTHIE, 32
KAE NI B-GIEWD S bRICER Sh s DI,
RA OB IR IT 5T B -Gosh0. 6 % DETEN: 2 7R
LicT tTHAH. Zoftux RAMAT2.8%, OA
ORI & o' MiE T32.9%, 36.1%, #@EALE
Ti330. 8% DIEVMEIZE EE » 2. IBEETIE, RA
OB LI 8-GuDERSE T (57.7%) »
#5651, non-RA DB TIZEVKRTEMEM 246 b
ZD7 A4 VYA LFEDIZEAED L -GuiZERL
TV, DT e, B-GrdtRIBERILE
ETAMETIIRZLASHEEBRINSE. bRAK
BEAAMERD B-GIdIZEAE B-Gud> HHER
Tz, -7 RADOBMIKIC -G OFERED
HonBERIE, FEULTE-GuD L 3E& LK
FL, ZhEERBIRICEXRTZ2DTHEI &
Ziohs.

RA & non-RA DIFME % Hrliidhid, RAIBED
%ic LDH (LDHs %), £-G & & it 2 E@Ek
MaLNIY, THIZHEEFEMNICAT. RADEERD
lining cell DK PE A & MM D B,
Pannus O Y EDEE» S 5 OMBSWEIA T &
MBTE, BHRFOFEEEFICEARKREBELT
WAL DEBEDbLNA.

& b RAOMmE icoaiomE & ik L T LDH
¢ LDH; OFEMELR S EL@BED oz, chrell
BRI D> & AR~ DFIT & 1EH b BT 3 DR
FroBicBbhs. @i/ 51, Kendall®™ 543,
Y @ v FEBEOMBIC UIEUIE Al-PiElD £ RS
Ao, ChhBFERCRRENCERTA5-
nucleotidase {F¥E & HHEEd A C &2 5, T Al-P
EHO LRI BT SRR TH S S LHERL
TWA»LThHA. oLty vvFEBEOEIK
HEAREDS L6 TRENLER L L5 sh
240 72 EDFFRICRIZT R 2 BRI 5 L3 T
EBNTHAES.

A ICRIE L 1217410 RAEGEIw D> LDH & 8 -G
TEHEIXIEDONER (y =0.7622, P<0.001) »iabh
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= 9)

CORRELATION BETWEEN LDH & /#-GLUCURONIDASE
N RHEUMATOID SYNOVIAL FLUID

i

A - GLUCURONIDASE (U/dl/ by )
-

asee| ¥ = w672
. o P < a1

— —
1000 1500 2000
LDH ( U/ml )

t:ps (®9), Jasani® & & BAEIMAA® LDH Bk
OB -G HEiT Ac-PiEMEEHBBET A C & 2R~ T
W5, b bK 51, lysosomal enzyme & in-
tracellular enzyme MEITUTEIEHICH 5 &

3 b6, BERAOBEREHOBFIL lysoso-
mal membrane DA LR LTI -T2E=H &
D13t U A ElE L& 0B B0t iast iR
THEDTHA S LBRRTNS.

BEETR AP DB S RIEMIBIRICHE T 2 h =X
L REBERICE b AN, 1) XMEMRBICEIT A8
FHEEOEA, 1) REQS > oREOEY 1)
BEAROMIEEEEOEL V) AEHBERE
DOYBHRESHERTONESE Lo BH, KRIZ
FKADTFHZLAFEILXTHAIh I ~EWET
H5B5.

8, BE3I>RVWLLIDIKTEEIIhEE-G 7
11 a3, ZOAIRHERBOWTHREFNR2E
U, &P EOEBEHEFICOWVT b RBEOTSH
Ztid, LDHO7 4 VH 4 %2R > TERAMNZ
BERIGARIZIZE > TWWEWOMBRIRTH 5.

F6E & B

RA OB % i e LDH £ 207 4 Y #4 4,
B-GLZEDTA YA L7355 Ac-P & AI-P D
BREHRRIE LI
1) RA OREES¥FRIc LDH, B-G, Ac-PiEbsE
HaEETALh, OAPB L non-RA DEEHIRKIC

HUTHEBOENSAD bhichs, Al-PifHid{EE
Thoto. iz RA DEREIC § non-RAEfEICH L
T LDH, B-GiEttDEHZREMSBD 5.
2) RABSHI D LDH $EMHEI3F51640u/ml T,
ZD7 4 ¥4 4% LDH,17.0%, LDH:16.1%,
LDH;16.1%, LDH.16.7%, LDH:35. 7% Tdh - 1z.
—77, RAMiEOKRFEML#IZ473u/ml C, Z DD E
{3 LDH, 39.2%, LDH,36.7%, LDH:10.6%, LDH,
6.8%, LDH:6.7% & /s b, BAEIIR O ICiRIEMSE
¢ LDH; OZB 5 EE»E» b his.

3) OAMfikd LDH #&iEH:{E 12, Y9453u/ml
T, ZO5EIZ LDHs ic Bl & T s Jo
EHSBED bhizds, B-G R Ac-P koL TIdFaA
FERDBED b1, :
4) RADWEBED 71 V¥4 s53Ek, LDH 1.4%,
LDH,3.8%, LDH,17.5%, LDH,38.0%, LDH;
39.3% T, RABEEII & [A#Eic LDH OFE M & H
1253, non-RA ¥§[& i LDH, 10. 3%, LDH,29.9
%, LDH;28.3%, LDH.16.9%, LDH;14.6% T
LDHs DiE#: EFida s ghs - te.

5) & hOAMERD LDH 7 4 V4 4 &k, LDH
16.7%, LDH,21.8%, LDH;43.7%, LDH.12.7%,
ID%&WT,MMKE&@E—&ﬁka
LDHs iz{EfB 1R d huie.

6)B-GD 74 V¥4 aIZSEDFFET 3 2L
Eaxhtz. RAOBEIK L BEIKD A 8 -GudiEH:
ERBED oL, NEE U RAfRE, OAM
&, OABBEIMK & BEAMEICIZA-Gr.u.ud
HICERSED S hizh -1z,

7) e FRBOAMBRDL-G7AVHFA L1EZD
& AENHB-GuicERL, non-RADEBEDZH
12 8-GuisENITH - 17

8) RADEMIKILALNABEEHOLRIZT L
UTRIERBEICHKET 28D TH A5 Ll s h
3.

Mok A 3 iKiEsd, HBELEIEE & ERME %25
- L BEIREESRICFEEOBB LB 5L L big,
B RSB EEE S 2 0 o 1 DI IR SR, B
BELCEIBV I BRE R IR BB L E
E3R

(AL OES I, 514, 15, 1I6EAKY v 27
LB THEELR)
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Pathogenetic and Clinical Studies in Rheumatoid Arthritis

Part I : Enzymological Observation on Serum, Synovial
Fluid and Synovial Membrane in Patients with
Rheumatic Disease

By Yozo Gyoten

Department of Internal Medicine, Okayama University Medical School
(Director: Prof. Tadashi Ofuji)

The activities of four enzymes «--:-- lactic dehydrogenase (LDH) with its isozymes, beta-
glucuronidase (beta-G) with its isozymes, acid and alkaline phosphatases, were studied in serum,
synovial fluid and synovial membrane obtained from 45 patients with rheumatoid arthritis (RA)
and 17 patients with osteoarthritis (OA) .

The control group comprised sera from 20 normal subjects, synovial fluid and membrane
from 10 patients who had no clinical evidence of joint disease prior to death and leukocytes
isolated from normal human peripheral blood.

The LDH isozyme was identified five fractions by means of agar gel electrophoresis, and
the beta-G isozyme was shown to be composed of three fractions by the method using DEAE
Sephadex A-50 column chromatography: beta-G ] activity in serum has been localized in gam
maglobulin, beta-G [I in beta-globulin, and beta-G I in alpha 1, alpha 2 -globulin and aIBumin
regions. In the present study, the author obtained the results as follows.

1) The activities of LDH, beta-G and acid phosphatase in synovial fluid from RA patients
were extremely increased and significantly higher than from OA patients or cadavers, but
alkaline phosphatase activity remained in low level.

2) The total LDH activity in rheumatoid synovial fluid was 1640u/ml, and 473u/ml in
rheumatoid serum (P<0.001) Their isozyme patterns demonstrated qualitatively increased amounts
of LDH-5 (35.7%) in rheumatoid synovial fluid and LDH-1 (39.2%) , LDH-2 (36.7%) in
rheumatoid serum.

3) The activities of LDH, beta-G, acid and alkaline phosphatases in synovial fluid from
OA patients were not increased (approximately to the values of normal human serum) , but its
LDH-5 (22.5%) was minimally elevated.

4 ) Rheumatoid synovial membrane also revealed a significantly higher LDH-5 activity(39.3
%) than in cadavers (14.6%) .

5) The isozyme of leukocytes was found to be characterized by increased amounts of LDH-
3 (43.7%) and no increase of LDH-5 (5.1%) .

6) In regard to beta-G isozymes, only beta-G [ activity was significantly elevated in
rheumatoid synovial fluid (50.6%) and rheumatoid synovial membrane (57.7%) .

7 ) The beta-G isozyme of leukocytes comprised large amouts of beta-G [[, and beta-G [
was prominant in synovial membrane of cadavers.

8 ) These results suggest that raised enzyme activities in rheumatoid synovial fluid have

been derived mainly from inflamed synovial membrane rather than from synovial leukocytes.



