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EFFECT OF PYRIDOXINE ON TRYPTOPHAN

METABOLISM IN RHEUMATOID ARTHRITIS

BY

ISOBEL M. BETT
Rheumatic Diseases Unit, Northern General Hospital, Edinburgh

In a previous paper (Bett, 1962), it was reported
that a majority of patients with rheumatoid arthritis
excreted abnormal amounts of the tryptophan
metabolites, 3-hydroxyanthranilic acid and kynur-
enine. In these experiments the most striking
difference between control subjects and patients
with rheumatoid arthritis was in the urinary
kynurenine output after a loading dose of L-trypto-
phan. This work has been extended in the present
investigation and the possible relationship between
this abnormality and the duration or activity of
disease has been explored.

Kynureninase, one of the enzymes responsible for
kynurenine catabolism, is dependent on pyridoxal
phosphate (Jakoby and Bonner, 1953). For this
reason, the effect of administration of pyridoxine on
kynurenine output after tryptophan loading has been
studied.

Material and Methods

Urine was collected over 24-hour periods from 43
patients with rheumatoid arthritis. A second 24-hour
collection of urine was obtained from these patients after
ingestion of 3 g. L-tryptophan.
Two groups of patients were studied: a series of ten

from whom salicylates were withheld during the collec-
tions and for the preceding 48 hours, and a series of 33
who received salicylates (4 to 6 g. daily) throughout the
experiments.
The 21 control subjects were members of the staff of

the Northern General Hospital, Edinburgh. They were
subdivided into two groups: three with a family history
of rheumatoid arthritis and eighteen without.

Kynurenine was measured, as previously, by the
method of Tompsett (1959). To eliminate effects from
sedative drugs, particularly dichloralphenazone, a
"blank" was prepared from urine collected in the 24
hours preceding the loading with tryptophan.

In some patients and control subjects the measurements
of kynurenine output after L-tryptophan were repeated
at intervals of 1 and 40 weeks apart and were found
to be reasonably constant for each individual (Fig. 1).
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Fig. 1.-Duplicate tryptophan loading tests in some control subjects
and patients with rheumatoid arthritis.

Results
The kynurenine output after loading with L-

tryptophan was measured in the 21 control subjects,
three with a family history of rheumatoid arthritis;
the results are shown in Fig. 2A (opposite). With
the exception of the three controls from Tompsett's
series (Fig. 2A) who received a dose of 5 g., the
loading dose in each subject was 3 g. L-tryptophan.
The mean kynurenine output was 29-7 mg./24 hrs
(2 0 to 128*5 mg./24 hrs).

Similar tests were performed in the 43 patients
with rheumatoid arthritis; in this group the mean
kynurenine output after loading was 84-2 mg./
24 hrs (10 6 to 282-4 mg./24 hrs). In this respect,
the ten patients from whom salicylates were with-
held did not differ significantly from the remaining
33 who continued on salicylates during the experi-
ments (Fig. 2B, opposite).

88

c

I
lk

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.21.4.388 on 1 D

ecem
ber 1962. D

ow
nloaded from

 

http://ard.bmj.com/


EFFECT OF P YRIDOXINE ON TR YPTOPHAN METABOLISM
[A] CONTROL SUBJECTS

10
9
8
7
6
5
4
3
2

[B]
14 -

13 -

12 -

I I

10 -

9
B -

7-
6
5
4-
3
2 F

I Control subjects from Tompsett's
[1959] series. They differ from
the others in having a loading dose
of 5g.L-Tryptophan

E Control subjects with a family
history of Rheumatic disease
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- 20-40-60-80-100-120-140-160-180-200
Kynurenine output Cmg./24hrs.]

Fig. 2.-Kynurenine output (A) in control subjects and (B)
with rheumatoid arthritis, after 3 g. L-tryptophan
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The mean kynurenine output after pyridoxine was
24-9 mg./24 hrs (4-3 to 85 1 mg./24 hrs). It
was found initially that kynurenine output after
tryptophan decreased in some patients when they
were given an oral dose of pyridoxine of 100 mg.
daily for 5 days. In others this amount of pyridoxine
had no effect, but these subjects did respond after
an additional dose of pyridoxine, 50 mg. daily for
3 days by intramuscular injection. With two
exceptions, the remaining patients in this present
series were given oral pyridoxine, 100 mg. daily
for 7 days, followed by intramuscular pyridoxine
50 mg. daily for 3 days. One patient received
50 mg. intramuscular pyridoxine daily for 4 days,
and one for 5 days.
Tryptophan loading tests were repeated in one

patient 1 week, and in another 6 weeks, after adminis-
tration of pyridoxine was completed. These results
are shown in Table I.

TABLE I

EFFECT OF PYRIDOXINE WITHDRAWAL ON KYNURENINE
OUTPUT AFTER TRYPTOPHAN LOADING

IN TWO PATIENTS

Kynurenine Output (mg./24 hrs)

(a) Test 1 week after
Initial Test during Pyridoxine Pyridoxine withdrawal
Test Administration (b) Test 6 weeks after

Pyridoxine withdrawal

87-9 7-4 (a) 109-3
232-2 12*0 (b) 187 9

800 mg. The effect of long-term administration of pyri-
Fig. 3. doxine on kynurenine output was studied in two

patients who were given 50 mg. intramuscular
pyridoxine daily for 22 days. Tryptophan loading
tests were performed before and at 4-day intervals
during the administration of pyridoxine. The
results of these experiments are shown in Table II.

TABLE II

THE EFFECT OF PROLONGED INTRAMUSCULAR
PYRIDOXINE ON KYNURENINE OUTPUT AFTER
TRYPTOPHAN LOADING IN TWO PATIENTS

Kynurenine Output after Tryptophan Loading (mg./24 hrs)

After 50 mg. Intramuscular Pyridoxine daily for:
Initial
Test 4 days 10 days 16 days 22 days

43-2 15-7 15-3 12-8 13-1
111-8 42-4 43 9 22-2 32-5

Following L-tryptophan, the mean kynurenine
output of the 23 females in the rheumatoid group
tended to be higher than that of the twenty males,
but the difference was not statistically significant
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Fig. 3.-Effect of pyridoxine administration on kynurenine output
in patients with rheumatoid arthritis.
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ANNALS OF THE RHEUMATIC DISEASES

(P = 0 2). There was no correlation between the
kynurenine output and the age of the patient, the
duration of the disease, or factors measuring the
activity or severity of the disease. These findings
are summarized in Table III.

Discussion
It has been found that oral administration of

L-tryptophan to patients with rheumatoid arthritis
is followed in a majority of cases by the excretion
of abnormally large amounts of kynurenine. This
abnormality is apparently unaffected by salicylate
therapy. Two patients who had had no previous
salicylate therapy had very high kynurenine outputs,
suggesting that this abnormality is not a long-term
metabolic effect of the drug.
There was no demonstrable correlation between

kynurenine output and the duration, activity, or

severity of the disease.
It is known that pyridoxal phosphate is involved

in tryptophan metabolism at the kynureninase level.
Price, Brown, Rukavina, Mendelson, and Johnson
(1957) observed that administration of pyridoxine
tended to correct abnormalities of tryptophan
metabolism described by them in patients with

scleroderma. They found raised urinary outputs of
kynurenine, hydroxykynurenine, kynurenic acid,
and N oc-acetyl kynurenine in their patients.
Xanthurenic acid output, usually used as a measure

of pyridoxine deficiency, was not unduly raised.
In preliminary experiments here, 3-hydroxykynur-
enine, kynurenic acid, and xanthurenic acid have
been measured in addition to kynurenine in a series
of control subjects and patients with rheumatoid
arthritis. Increased outputs of all metabolites
except xanthurenic acid were observed in the patients
with rheumatoid arthritis. This work is being
extended and is to be published elsewhere.

Price, Brown, and Larson (1956) demonstrated
that isoniazid used to treat patients with tuberculosis
produced abnormalities in tryptophan metabolism
which could be corrected by administration of
pyridoxine. It is of some interest here that
McKusick and Hsu (1961) have reported the
development of a syndrome resembling rheumatoid
arthritis in a series of patients with tuberculosis
receiving isoniazid and PAS. Clinical improve-
ment followed withdrawal of the drug or, in some

instances, the concurrent administration of pyri-
doxine. The urinary output of 5 hydroxy-indolyl-

ILE III

RELATIONSHIP BETWEEN KYNURENINE OUTPUT AFTER TRYPTOPHAN LOADING

AND VARIOUS OTHER FACTORS

Factors Studied Total No. of Cases Mean Kynurenine Output
(mg./24 hrs ± SE.)

Under 30 4 83-8 + 20-6
Age (yrs).31-50 12 86-9 16-2

Over 50 27 83*1 13*9

Under 1 6 84-1 31-2
Duration of Disease (yrs) 1-5 1 1 688 ± 13*9

6-10 10 82-3 17-4
Over 10 16 96-1 14-7

1 2 149-8
*Grade of Functional Capacity 2 15 74-8 26-4

3 16 95 8 ± 33-3
4 10 67-1 16-7

Consistently Positive 26 95 5 12- 3
Sensitized Sheep Cell Test .Positive/Negative 13 66-0 + 20 5

Consistently Negative 4 70-0 ± 15-2

90 and Over 13 78-7 16-5
Haemoglobin (per cent.) 81-90 11 98-3 24-7

71-80 12 77-5 + 15-0
61-70 7 83-1 27-1

0-15 8 67-6 18-8
Erythrocyte Sedimentation Rate (mm./l hr) .. 16-30 11 93-6 24-4

31-50 12 93-9 18-8
Over 50 12 76-9 17-1

Nodules.Present 16 76-9 15*9
Absent 27 88-5 12*7

X-ray Changes .Positive 34 88*9 ± I1 * 1
Negative 9 66-4 ± 216

* Grades of Functional Capacity as described by Duthie, Brown, Knox, and Thompson (1957).
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EFFECT OF PYRIDOXINE ON TR YPTOPHAN METABOLISM

acetic acid was found to be elevated in these patients
and was decreased by pyridoxine administration.
These authors did not report a detailed analysis of
the urinary metabolites of tryptophan. In the
present study prolonged administration of pyri-
doxine to patients with rheumatoid arthritis caused
a sustained fall in the output of kynurenine after
L-tryptophan; the metabolite was again excreted in
increased amounts immediately after pyridoxine
was withdrawn. Clinical effects of pyridoxine
administration were not assessed in these patients.
The mechanism of the observed metabolic effects
of the vitamin is still obscure and merits additional
investigation.

In the control group high levels of kynurenine
excretion were observed in three subjects who had
a family history of rheumatic disease. This finding
may be relevant to the reported familial incidence
of the disease (Lawrence and Ball, 1958), and has
prompted a study, now in progress, of tryptophan
metabolism in relatives of patients with rheumatoid
arthritis.

Summary

Kynurenine output after L-tryptophan was shown
to be increased in the majority of patients with
rheumatoid arthritis. This abnormality was un-

related to the duration, activity, or severity of the
disease.

Administration of large doses of pyridoxine orally
and/or intramuscularly produced a reduction in
kynurenine output after tryptophan in a majority
of patients.
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thank Dr. S. L. Tompsett for permission to include
three of his control results.
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L'effet de la pyridoxine sur le mitabolisme du
tryptophane dans l'arthrite rhumatismale

RESUME
On demontre que l'6limination de kynurenine apres

l'ingestion de L-tryptophane se trouve augmentee dans
la plupart des cas atteints d'arthrite rhumatismale.

L'administration de fortes doses de pyridoxine par
voie orale et/ou intramusculaire produisait une diminu-
tion de l'elimination de kynurenine apres l'ingestion de
tryptophane chez la plupart des malades.

Efecto de piridoxina sobre el metabolismo del
tript6fano en la artritis reumatoide

SUMARIO
Se demuestra que la eliminaci6n de kynurenina despues

de ingestion de L-triptofano se ve aumentada en la
mayoria de los enfermos con artritis reumatoide.

Administraci6n de fuertes dosis de piridoxina por
via oral y/o intramuscular producia una eliminaci6n
disminuida de kynurenina despues de ingestion de
tript6fano en la mayoria de los enfermos.
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