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ELECTROPHORETIC CHANGES IN THE SERUM OF A PATIENT
WITH RHEUMATOID ARTHRITIS

By VINCENT P. DOLE, anp SIDNEY ROTHBARD, WITH THE TECHNICAL ASSISTANCE OF
KENNETH WINFIELD

(Fram the Hospital of The Rockefeller Institute for Medical Research, New York)

(Received for publication August 8, 1946)

Various reports in recent years (1 to 5) have in-
dicated that changes occur in the serum electro-
phoretic patterns of patients with rheumatoid ar-
thritis. The present study is designed to supple-
ment these generally isolated measurements with
serial observations of the changing serum pattern
through a cycle of the disease, correlated with im-
munological and clinical data. Of interest also
is the comparison of data from this clinically typi-
cal case of rheumatoid arthritis with the data,
previously reported (6), from patients with rheu-
matic fever of comparable severity and duration.

METHODS

All measurements, common to those of the earlier

study (6), were made in the same way.

The antifibrinolysin antibody (AFL) was determined
by the method of Tillett, Edwards and Garner (7), as
modified by Boisvert (8).

The C-reactive protein was measured by a modifica-
tion of the method of Tillett and Francis (9) : 0.1 ml. of
undiluted test serum was mixed with 0.1 ml. solutions
of the pneumococcus C polysaccharide,! varying in con-
centration downward from 10-4. After incubation at
37° C. for 2 hours, the tubes were left overnight at 4° C.,
then read for precipitation. A known strongly positive
serum from a patient with acute rheumatic fever was in-
cluded as a control.

SUBJECT OF THE STUDY

C. B. (No. 11, 113), a 28-year old machinist, was ad-
mitted to another hospital on the 8th day following the
onset of polyarthritis. Prior to this, he had always en-
joyed good health, and in particular had had no previous
joint symptoms. The present attack was not preceded
by any apparent respiratory infection. During a 2-month
stay at that hospital, he had persistent painful swelling of
an ankle, a knee and the small joints of the hands, not
appreciably relieved by salicylates. An elbow had be-
come involved shortly before admission.

When admited to the Rockefeller Hospital on the 64th
day of illness he appeared chronicaly ill; his weight had
fallen to 55 kgm. from a normal of about 72 kgm. Ex-
amination of the heart revealed no abnormalities either
on admission or subsequently. There was definite atrophy
of the muscles of the hands, both legs and one forearm.

1 Kindly supplied by Dr. Maclyn McCarty.

,

X-ray examination showed decalcification of the bones

- and periarticular swelling without narrowing of the joint

87

spaces of the hands and knees. Cultures of nose and
throat revealed no hemolytic streptococci, and the gono-
coccus complement fixation and Wassermann tests were
both negative.

During 8 months of hospitalization he gradually im-
proved under treatment with initial bed rest followed by
slowly increased activity ; hot packs to the affected joints
with short periods of active exercise and plaster support
as required were also employed. Aspiration of the right
knee joint on the 248th day yielded 30 ml. of yellow, tur-
bid and viscid fluid which contained 5,300 leuckocytes per
cm.m. (49 per cent polynuclear, 45 per cent lymphocyte,
6 per cent monocyte). The culture was negative. .

At the time of discharge on the 332nd day, he was
capable of doing light work; the only residual joint symp-
toms were slight swelling with limited flexion of one
knee and weakness of one finger.

OBSERVATIONS AND DISCUSSION

The total protein concentration was not system-
atically affected. The relative proportion of al-
bumin, and with it the A/G ratio, was consider-
ably depressed in the earlier observations, but
later returned toward normal. Both a globulins
were markedly elevated (over twice their normal
values) during the early stages, then fell to es-
sentially normal proportions. B globulin was on
the low side of normal throughout the study. y
globulin maintained a fairly constant level about
35 per cent over the normal value.

These changes generally conform to those de-
scribed by other authors (1 to 5), who have re-
ported increases in the a and y globulins, inde-
pendently or in combination, and decreases in al-
bumin. :

A slight elevation above normal limits was ob-
served in the titer of antistreptolysin O. Accord-
ing to other workers (10) such increases may oc-
cur in rheumatoid arthritis, but are exceptional.
More typical of the disease is the absence of an
antifibrinolysin response (11 to 13).

The C-reactive protein is an interesting protein
of unknown function that has been detected in the



88 VINCENT P. DOLE AND SIDNEY ROTHBARD

a8 K0
Total 760 [\
plwteln B e —L L -

Alb, - 12 |
Glob, 19 o —

120 M0 160 180 200 220 240 260 280 300 320
CENE BRI B | | N L B | T 1 1 17 ¥

. 3

swijatanadise o

>
o
o
—
-
q

] e

;
|

|
apd e e D g

%
Mean %E 3
pulse g0 W -t =)
103,
Mean 1_01E 3
temp(F) 99f *>——t—s
15 ) 3
Weight ;5 1 G D W D W B e ————
cioh ;EW j
550
Joint 3,'-“' — . I
symptoms o
Aspivin  of B — a
(gmﬂq) A L] | ¥ T 1 ¥ T 1 1 | l‘lLEl 1] v 1 J 1 ¥ 1 T 1 L 4 L T 7
60 80 100 120 140 160 180 £00 20 240 260 280 300 320

Days from onset of disease



ELECTROPHORESIS OF SERUM IN

serum during the early phases of diverse infectious

diseases (14, 15,9). It has not yet, however, been

sufficiently studied to determine whether its ap-
pearance is confined to diseases of infectious
etiology (16). The occurrence of this protein in
association with increased a globulins accords with
the findings of previous workers (17) that it is
contained in the a, globulin fraction.

As might be expected, the serum protein pat-
tern varied with change in the clinical status; it is
possible that a sufficiently extensive study might
reveal correlations of prognostic significance. It
is clear, on the other hand, that electrophoretic
measurement holds no diagnostic promise, since
the present findings appear to be indistinguishable
from those previously reported for rheumatic
fever (6).

SUMMARY

1. Serial electrophoretic observations of the
serum from a patient with rheumatoid arthritis
showed a depressed proportion of albumin with
increased relative amounts of « and y globulins.

2. These abnormalities in serum protein pattern
decreased with clinical improvement.

3. Antistreptolysin O antibody titer showed a

low constant elevation.
was not detectable.

4. The C-reactive protein, which was present in
high titer during the early acute phase of the dis-
ease, disappeared with clinical recovery.

Antifibrinolysin activity
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