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The Units of IgM, IgA and IgG
Rheumatoid Factors by Enzyme Linked Immunosorbent Assay in Human Sera

Hiroko ToHGE", Mitsuko IcHIMURAY, Junko SaKiyamMA"Y
Haruaki Oor?, Seiji Sasar?

The measurement of Rheumnatoid Factor (RF) has been a valuable tool in diagnosing Rheumatoid
Arthritis (RA) for many years. Since Waaler’s discovery of the RF, many studies have been carried out.
In the recent years studies have been shown that there is no such correlation between the level of the
RF titers and disease activity. In this report we have measured the igM-RF, IgA-RF and IgG-RF by
an Enzyme linked immunosorbent assay (ELISA) for 144 normal human sera and 50 patients sera.

At the same time we have measured the titers of gelatin particle agglutination (RAPA) and the Latex
agglutination (RA-test). The value of IgG-RF have been most correlated to the titers of RAPA (r=0.
9037). Using this ELISA technic to detect IgM-, IgA- and [gG-RF, have been aviable more clearly the

activity and the stage of Rheumatoid disease.
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a7y 8 (IgM, IgA, IgG) & Ig-RFfE&: o
BEMEIC DWW T ERET- 2D THET 5,

2. B IUFE

BEZE TS RERE, RRECREOED L
N Wi AN144B (B F75%, LF69%, 20~79
X)) B LU RF BEKED H - 72 B M iF5061 %
Hwil=4 27 7v—| ELISA#: (g7 a7
) > 77 25| RF a3 | FEHREKK) i ¢, X
1z T izt - ¢, IgM-, IgA-, IgG-RF {&
R, 7, U BBEEE (pH 7.2) 2T

Antigen of rabbit IgG binding U type microplate
1)
Addition of human serum (1 :100 with 0.01M PB.
pH 7.2) 50.L
i)
At room temperature for 1 hour
;
Washing with 0.01M PB (pH 7.2) for 5 times
l
POD labeling Anti-Human IgM, IgA and IgG Antibody
50uL
l
At room temperature for 1 hour
l
Washing the Microplate with 0.01M PB (pH 7.2) for
5 times
!
Addition of Substrate (O-phenylene diamine 2Hcl) 50u L
At room temp. for 30 minutes in a dark
!
Addition of stop solution (IN H,S0,) 100xL
And Mixing the plate with Microplate Mixer
!
Measure the O.D. at 490nm with the Microplate Immuno
Reader

Fig. 1. Procedure of ELISA detecting Rheumatoid fac-
tors at each Immunoglobulin class
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Table 1. Normal value of serum IgM-, IgA- and IgG
-Rheumatoid Factor by ELISA

IU/ml| IgM-RF IgA-RF 1gG-RF
mean| 2¢ |mean| 26 |mean| 2¢
man 2.24 0.72 1.31
_ 9.09| ~ |[3.07| ~ |4.21| ~
(n=75) 36.87 19.09 13.56
woman 2.27 0.52 1.06
9.07| ~ |35 ~ |3.58| ~
(n =69) 36.17 24.47 12.04

fEid, BFETYME L L TFRPEBMHEIZONT, B
EEME (Student’s T test ; t#E) %4T- 72
7, W Ig-RFHI2DOWTH BXBTRAE
ERBEHLNLh T2,

£ M i D\ T3, RAPA 3 T RF 1fi

(RAPA ffi) & &% » Ig-RF i D>WT, &2z
MBI # R~ 7z, Ig-RF & RAPA {ii & oy [al)F
i, ¥=9.8611x+27.4999 fHEH R % r =0.
9037, IgM-RF {& & RAPA ffilZ, ¥ =3.0969x +
30.2442 r =0.6956, IgA-RF & RAPA iz,
Y =4.5041 X +147.5722 r =0.6725T, IgG-RF
¢ RAPA fii ¢ DM R L B - 72, T2, BE
MiFEH DK Ig-RF ER ORI oW Tid, IgM-
RF & & IgG-RF I3, BURER Y =0.3367x —

© 2.3153 r =0.8284, IgA-RF {& & 1gG-RF iz

DWTE, ¥V =0.4124X +11.1731 T =0.6553,
IgM-RF f& & IgA-RF {22 TiL, ¥ =1.0066
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Table 2. Correlation diagram for the titers of RAPA and IgM, IgA and IgG Rheumatoid Factor
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Table 3. The value of IgM, IgA and IgG Rheumatoid
factor relation to the titers of RAPA

Uml  1gM-RF IgA-RF IgG-RF
RAPA(X, mean | ¢ |mean| o |mean | *o

40 22.21| 8.83; 5.81| 6.73| 3.34| 1.17

80 34.63| 27.78( 7.96| 9.17 | 8.51| 6.99
160 67.40| 46.04| 19.65] 19.18 | .15.35] 10.68
320 |164.20| 33.58( 23.66| 16.23 | 29.59 | 24.43
640 |180.00|100.34]105.12| 78.56 | 51.67 | 36.17
1280< [200< 105.301 62.91 1100<

RAPA {451,280 X L L o®AK Tix, IgM-RF &
134-H12001U/ml Lk, IgG-RF i 3 4110010/
ml &AL, 72, T v 7 2BELTLF
¥ EERIE) THhaHRATANDOERY, (-)
~(£), (+), D IEMFTFEHL, KFxnlg
-RFEOFHE (M) »E#EZE (to) 2 X4
IRz, BEERRES LT SFECARIN
TWBRAT R T (+) LHESINEE, 40

FIEHHE L 72 ELISA #: ¢ IgM-RF fEHM
i¥, 52.791U/ml, IgA-RF i Mit, 25.541U/
ml, IgG-RF fEHMAS, 17.001U/ml & % - 72, [&
BICRA F 2 b (H) oA I[gM-RFE (M)

(2. 134.431U/ml, IgA-RF fE (M) i3, 48.531U/
ml, IgG-RFf (M) %%, 44.581U/ml & 7%r - 72,

Table 4. The value of IgM, IgA and IgG Rheumatoid
factor relation to the result of Latex aggluti-

nation
WUml|  1gM-RF IgA-RF IgG-RF
RA test mean| *¢ |mean| o |mean| *o
—~x 1 16.09| 14.50 | 8.14 | 4.24 | 3.18 | 2.87
1+ 52.79| 53.83 | 25.54 | 43.65 | 17.00 | 25.80
2+ 1134.43| 74.56 | 48.53 | 65.00 | 44.58 | 41.36

BERASOR F30FIcDWTiE, 2 5icEh
g e 7)) o' (IgM, Igh, 1gG) 2#E
L, £Ig-RF i & o Bt o mIF =R & MR %

(r : correlation coefficient) ##£5IzRL 72,
BEMERD IgM-RFfEE [gM BED r =0.16,
IgA-RF fi & IgA D r =0.26, 1gG-RF {5 &
IgcCEENT =—0.02- T LHEAEIZIZFEED

— 31 —



ET

Th oz,

Table 5. Relation to the RF Immunoglobulin classes
and each Immunoglobulin in human sera

correlation
Relation Regressive Expression coefficient
(r)

IgM

to ¥ =0.253x +240.6 0.16
IgM-RF

IgA

to vV =0.704x +325.9 0.26
IgA-RF

IgG

to Yy =—0.273x +1592.7 —0.02
IgG-RF
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NeFRFomE - B, 1987FHETD
ARA (American Rheumatism Association) I
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Pz, BRAEIC L 2ERIKRE OO, B,
RF il DiE# LA MEr, ETHTH 5,
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RFfEORIE B LT, RAPA 8, ELISA &%
v, & 52 AHED IgG % Latex ICIR#BE S ¥72
BEEZAVZRATA M TOERRIGEERKL
T, BEmE o RF fifi % #%E L 72, RAPA fifi &
ELISA #: T8z L 72 IeG-RF f& & 13 % L #HEE 4+
B, TRELISAETHEL BB LFES D
[gM-RF & & IgG-RFfE L & 2R L Twv»
ez & &0, Ry LIRS TR EEDR,

IgM-RF A % R4 5 H Tli 7% <, ELISA
ETHEL 2R IgG-RFE* b RBL T3
ZEEZLND, T2, WL & Ig-RF fEicD
WTH T TICHE E LT B8k [gG-RF &1
Bliz i B8R ) v <F (MRA) BE50%
¢, IgA-RF Bz i3. > = — 7V vV ERE

(SiS) B EH D L OFHELH B, 2, 4H
FOEARIE L 725080 BEMEF 0 2 Hlic, IgA-
RF #200IU/ml 283 DH>H D, Z ik IgM-
RF, IgG-RF & 3—EDMHEZH L Twicd -
feZ &Y, Mo5o@%ED RF PSRBT ARET,
By R > BAE L L2 TWADTIR WD
& BRIz L7219,

F 72, ELISAgT#lZE L 72 IgM-RF, IgA-
RF, IgG-RF &2z 2wT, F—BEMErNLE
a7y v E (IgM, Igh, 1gG) X o A
3k, b, HERCHBEEALN -T2
Z& &, ELISAZEIC L NHESI Nz &x D Ig-
RF &, REFBENUEERZBFL B LI
5720 BT, KD RA 7 X %5 TRF ok
WA X 1R 7 V> seronegative!® e FI 2O,
ARIFGEDH 72 ELISA &Eic & ), IgM-RF,
IgA-RF, IgG-RF % HEERBEZIC THE
TZ Lzt Y, KEHDY 7eFHEERDREE,
ERGEOEE L TR L 20 L WEHRFE L
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