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Original Article

Oxygen free radicals in children with acute rheumatic fever
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Abstract We have investigated the relationship between oxygen free radicals and acute rheumatic fever with
regard to diagnosis of the disease process. At the time of diagnosis, we measured the levels of reactive oxygen
molecules in the plasma, this being a parameter for oxygen free radicals, and discovered the levels to be
significantly higher when compared with those measured in a control group (P< 0.05). The levels measured
in the plasma, however, were not statistically different among patients with and without carditis.

We found a progressive decrease in the levels measured in the plasma when patients with acute rheumatic
fever were tested on the 15%, 30% and 90 days subsequent to diagnosis. By the 90" day, levels measured in
the plasma were still higher, but no longer significantly elevated, when compared with the control group.
The present study is preliminary, but raises the possibility that measurement of oxygen free radicals in the
plasma could be used as a laboratory test for active state of acute rheumatic fever. Further investigations will
be needed, nonetheless, to determine the clinical application of this technique.
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CUTE RHEUMATIC FEVER IS WELL RECOGNIZED Materials and methods

as a non-suppurative complication of strep-

tococcal pharyngitis, but its pathogenesis
still remains unclear.!> Histological studies on
biopsies and autopsy material obtained from
patients with rheumatic heart disease have revealed
infiltration of the myocardium and endocardium
with monocytes, neutrophils and lymphocytes,
along with other features of granulomatous
myocarditis.*¢ It has been suggested that these
phagocytic cells which infiltrate the myocardium
and endocardium may play a role in the patho-
genesis of the disease by generating oxygen free
radicals.”® With this possibility in mind, we have
measured the levels of reactive oxygen molecules in
the plasma of patients with acute rheumatic fever
before and during treatment. We have also
compared these values, along with titres of anti-
streptolysin-O, erythrocytic sedimentation rate,
and C reactive protein, between the patients and
healthy subjects.

The study was carried out in the Paediatric
Cardiology Unit of Selcuk University, Turkey, from
January, 1997, until December, 1998. We enrolled
23 patients with acute rheumatic fever, comparing
the findings with those obtained from 25 healthy
children. All those enrolled in the control group
were in good health, having no evidence of any
infectious, immunological, allergic or neoplastic
disorders. The study was carried our after obtaining
written fully informed consent from the parents of
the patients and the controls. The protocol was
approved by the ethics committee of our Hospital.
The diagnosis of acute rheumatic fever was based
on the 1992 update of the Jones criterions.” All
patients were examined by one of the two paedi-
atric cardiologists in our study group. Chest radi-
ographs and electrocardiograms were obtained
from all patients. The cardiac diagnosis was
confirmed by echocardiographic investigation
using a Hewlett-Packard (Andover, MA, VSA)
sonos 1000 system. Throat culture, along with
Correspondence to: Dr. Biilent Oran, Selguk Universitesi, Tip Fakiilcesi Cocuk antistreptolysin O’ C reactive protein, and the
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26 43: E-mail: pedkar® selcuk.educr erythrocytic sedimentation rate, were investigated
in every patient, titres being determined by using
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standard reagents (Rapitex ASL, N Latex CRP
mono) and the Behring Nephelometer 100
analyzer. The titer of antistreptolysin O was
considered to be elevated if it was greater than 320
Todd units per ml,'° and C reactive protein if it was
greater than 0,5 mg/dl. The sedimentation rate was
determined by the Westergren method.!' Levels of
oxygen free radicals were measured in the plasma of
healthy children, and also at the time of diagnosis,
and on the 15%, 30™ and 90 days of the treatment,
for patients with acute rheumatic fever. The levels
were measured colorimetrically using d-ROM'’s kit
(d-ROMs test, Diacron s.r.j. Diagnostics Division,
via zicrone n. 8-58100 Grosseto-Italy) and the
Technico RA-XT otoanalyzer.

Statistical analysis was done by means of one-
way analysis of variance, using the statistical
package for social science computer program.

Results

We enrolled 23 consecutive patients with acute
rheumatic fever who were admitted to our unit for
Paediatric Cardiology, along with 25 healthy
children as controls. The ages of the patients varied
from 8 to 15 years, with a meanage of 11.2 + 2.3
years, and those in the control group from 6 to 15
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years, with a mean age of 10,2 + 2,8 years. Of the
patients, 10 were females and 13 males, while the
control group was made up of 10 females and 15
males. The differences in age and gender between
the patients and their controls were not significant.
The major manifestations encountered among
our patients with acute rheumatic fever are listed in
table 1. Carditis was present in 17 (74%) patients,
all of whom also had arthritis. Only six (26%)
patients had isolated arthritis. Isolated mitral
regurgitation was present in 15 (88%) patients
with carditis, and isolated aortic regurgitation in 2
(11%). One of the patients with mitral regurgi-
tation had also prolapse of the mitral valve.
Cardiomegaly was noted on the chest radiograms
of three patients, two of whom also had congestive
heart failure (Table 1). Electrocardiograms were
interpreted as showing left ventricular hypertrophy
and left atrial enlargement in one of the patients
with congestive heart failure. Patients with
cardiomegaly were treated with prednisolone, and
the others with salycilate. On day zero, prior to
commencing treatment, titres of antisreptolysin O,
along with the erythrocytic sedimentation rate and
the levels of C reactive protein, and the measured
levels of oxygen free radicals in the plasma, were
significantly higher in the patients than in their

Table 1. Major manifestations and levels of oxygen free radicals in the plasma of patients and their controls.

Levels of oxygen free radicals in the plasma (carr u/ml)

Major Patients
Manifestations 0. 15 30 90 * days Controls
1 C+ A 778.9 685.9 623.5 598.0 4333 +
2 C+ A 417.3 398.5 266.4 245.3 389.2
3 A 707.2 580.2 455.8 338.4 4254 +
4 A 622.8 601.2 564.8 469.7 324.1
5 C+ A 735.8 605.6 551.3 505.9 324.3
6 C+ A 681.7 608.4 477.6 2293 275.4
7 A 781.7 610.3 551.4 507.8 385.4
8 C+ A 497.4 465.2 446.3 428.0 424.0 +
*9 C+ A 564.1 405.1 355.2 317.5 300.2
10 A 581.0 557.9 546.7 480.0 363.8
11 C+ A 930.2 856.3 764.7 592.5 429.3 +
12 C+ A 655.6 547.9 455.3 367.2 389.1
13 C+ A 588.3 576.5 497.3 439.6 409.4
*14 C+ A 616.5 597.0 428.1 2253 420.2 +
15 C+ A 645.3 576.1 503.2 372.6 353.9
16 C+ A 467.6 331.5 287.1 277.2 389.5
17 C+ A 597.2 546.0 489.3 420.6 315.1
18 C+ A 708.0 564.9 477.6 432.0 391.2
19 A 621.9 579.4 496.0 336.6 401.3
*20 C+ A 1068.1 731.3 674.2 — 329.0
21 A 752.5 694.1 586.3 498.6 375.9
22 C+ A 449.4 418.3 367.5 328.0 308.2
23 C+ A 654.0 624.3 586.0 498.6 359.4
24 320.3
25 351.1

C: carditis, A: arthritis, OFR: *Patients with cardiomegaly, + high levels in the controls.
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controls (P< 0,05) (Table 2). Every patient had
higher anti-Streptolysin titers than the control
group on day zero. There was then a significant
decrease in these titers when measured on the 15th,
30th, and 90th days of treatment (P< 0,05). C
reactive protein was positive in all patients but one.
The concentrations of the protein then decreased on
the 15th and 30th days of treatment, but a signif-
icant decrease was not observed until the period
between the 30th and 90th days (p< 0.05). The
sedimentation rate was elevated in all patients, but
this showed a significant decrease at the 15th, 30th
and 90th days(p< 0.05)

Following the anti-inflammatory therapy with
either prednisolons or salycylate, the levels of
reactive oxygen molecules decreased significantly
at the 15%, 30" and 90 days (P< 0,05). This test
no longer showed a significant difference between
the control group and the patients on the 90" day
of the treatment, and neither was there any signif-
icant difference between patients with carditis and
isolated arthritis on day zero with regard to levels of
oxygen free radicals (P< 0,05) (Table 3) (Figure 1)

Discussion

A free radical is any species of chemical capable of
independent existence and containing one or more
unpaired electrons. The superoxide anion radicals of
oxygen, and hydrogen peroxide, the hydroxyl
radical, and the oxides of nitrogen and hypochlorous
acid are all known as free radicals.'? Toxic metabo-
lites of oxygen have now emerged as a major final
common pathway of tissue injury in a wide variety
of disease processes. A frequent cellular target is the

Table 2. Patients and their controls.
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lipid component of membranes, resulting in lipid
peroxidation. Proteins are also subject to denatu-
ration mediated by free radicals, which may lead to
structural  loss or enzymatic deactivation.'?
Experimental and clinical studies over the next few
years will probably shed light on the role of such free
radicals of oxygen in the mechanism of tissue injury.
Rowe et al'* demonstrated that activation of the
carine neutrophil system results in the generation of
such radicals, which are able to induce severe cardio-
vascular dysfunction. In acute and chronic active
valvitis, the cellular infiltrates are primarily
composed of T cells and macrophages, as demon-
strated by Kemeny et al.!> Kumar et al”® suggested
that these phagocytic cells, which infiltrate the
myocardium, may play a role in the pathogenesis of
cardiac disease seen in patients with rheumatic heart
disease through the generation of oxygen free
radicals.

We have now shown that patients with acute
rheumatic fever and rheumatic heart disease have
significantly higher levels of free radicals of oxygen
in the plasma than do their controls. As vyet,
however, we have no evidence to show that the
increased levels of radicals in the plasma are respon-
sible for the cardiac damage observed in our
patients, since we found no significant difference
between patients with and without carditis. We did
demonstrate, nonetheless, that there was a signif-
icant decrease in levels of free radicals in the plasma
following anti-inflammatory therapy.

The most important problem is to determine the
level measured in the plasma which should be
considered as pathologic. Although it is well
known that resting monocytes and neutrophils

Days 0 15® 30 90 Control groups
ASO 922,91 + 47,02 666,96+ 3220 384,78+ 223,2 163,4 + 43,13 158,5 =+ 75,12
CRP 0,96 + 0,21 0,91 + 0,29 0,61 =+ 0,50 0,00 = 0,00 0,00 = 0,00
ESR 57,09 + 18,73 35,70 + 14,39 16,7 + 8,97 6,91 = 5,09 6,74 + 4,29
OFR 638,84 + 121,0 572,26+ 1154 497,90+ 115,3 404,73 + 107,3 367,32 + 107,3

ASO: Anti streptolysin-O titer (Todd U/ml), CRP: C-Reactive Protein (ng/ml), ESR: Erythrocytic sedimentation rate (mm/1 hour), OFR: Oxygen free radicals

(reactive oxygen molecule, Carr u/ml)

Table 3. Levels of oxygen free radicals in the plasma of patients with carditis and isolated arthritis.

Case number % Plasma OFR levels, mean =+ SD (carr u/ml)
Isolated arthritis 6 26 533,5000 + 48,3854
Arthritis + carditis 17 74 485,3294 + 130,2974

P> 0.05
OFR: Oxygen free radical (reactive oxygen molecule)
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