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Measurement of the serum levels of citrullinated fibrinogen and
its antibodies in rheumatoid arthritis patients

Fumiko Terasawa”, Wataru Ishii”, Yumiko Higuchi3>, Shinpei Arai4> and Nobuo Okumura’

Summary Citrullinated proteins and autoantibodies are detected in the serum of about 75 % of
rheumatoid arthritis (RA) patients and can be observed from the early stages of the disease. We
suspected that citrullinated fibrinogen and the antibody against it are the specific molecules found
in RA patients; therefore, we measured their levels using an enzyme-linked immunosorbent assay
(ELISA) based on recombinant citrullinated fibrinogen and a mouse monoclonal antibody against it.

The citrullinated fibrinogen levels of the RA patients (n=13), systemic lupus erythematosus
(SLE) patients (n=2), and normal controls (n=21) were 204-2,881 ng/mL, 87 and 97 ng/mL, and
47-291 ng/mL (134 =60 ng/mL), respectively. The citrullinated fibrinogen antibody levels of the
RA patients, SLE patients, and normal controls were 25-1,780 U/mL, 13 and 27 U/mL, and 4.0-
10.9 U/mL (5.4 % 1.5 U/mL), respectively. The serum measurements obtained in the RA patients
indicated that the assay exhibited 76.9 % sensitivity and 95.7 % specificity for the citrullinated
fibrinogen antigen, and 100 % sensitivity and 87.0 % specificity for the citrullinated fibrinogen
antibody.

In this study, we established an ELISA-based method for measuring the serum levels of
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citrullinated fibrinogen and antibodies against it.
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Figure 1. Western blotting of citrullinated fibrinogen. A:
1" antibody; polyclonal anti-fibrinogen antibody

B: 1" antibody; monoclonal anti-citrullinated
fibrinogen antibody. 1: normal plasma
fibrinogen, 2, 4: recombinant fibrinogen, 3, 5:
citrullinated recombinant fibrinogen. C-A a :
citrullinated A a -chain, C-B [ : citrullinated B

[ -chain.

Table 1.
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Figure 2. Distribution of citrullinated fibrinogen levels in
serum of the RA, SLE and normal control

Results of citrullinated fibrinogen, anti-citrullinated fibrinogen

antibody, and routine tests of RA patients

CFbg  Anti-C-Fbg CRP MMP-3  ESR (1h) RF Anti-CCP

{ng/mL) {U/mL) {mg/dL) ing/mL}  {mm/hr) {IU/mL) {u/mL)

RA Pt1 f 592 56 010 268.0 4.0 21 139

2 461 25 216 935 140 1Y) 1L

3 f 367 181 037 38.7 >140.0 60 183

4 f 820 303 118 1144 430 240 179.0

5 m 268 40 135 202.4 55.0 31 934

6 f 1533 126 8.69 98.3 39.0 2080 =500

7 m 708 53 082 445 145 202

8 m 1008 1780 087 517.0 30.0 1340 485

9 m 350 730 305 2156 620 10 »=500

10 f 236 68 19 109.3 27.0 62 >=300

1 f 204 28 S350 7127 10.0 6 0.6>

12 m 507 524 0.00 4817 10 138 »=500

a30F 2881 45 12.68 2838.1 117.0 1160 1210
(764%736) (305T404)

SIEzA 87 13 17

2 97 27 <06
47-291 40-109

Nlr=20 {13at60) (5.4%15) D&

Reference <01 m:369-121 3.0-150 <15 <45

value f:17.3-59.7
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Figure 3. Distribution of anti-citrullinated fibrinogen
antibody levels in serum of the RA, SLE and
normal control
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Figure 4. Relationship of citrullinated fibrinogen and CRP
levels of the RA patients (n=13) (**p=0.01)
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PLIE & L RF (1=0.72, p =0.01) (Fig.5) IZH =
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Figure 5. Relationship of citrullinated fibrinogen and RF
levels of the RA patients (n=13) (**p=0.01)
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Figure 6. Relationship of anti-citrullinated fibrinogen
antibody and anti-CCP antibody levels of the
RA patients (n=13) (¥p=0.05)
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