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Effect of Hydramitrazine (Lisidonil) in the Treatment of Neurogenic
Bladder Dysfunction

EJNER PEDERSEN,** M.D.; VAGN GRYNDERUPt* B.M.
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Bladder dysfunction is a serious problem in many patients with
neurological disorders. Such symptoms as frequency, urgency,
and urge incontinence may compromise the patient's well-being
and social adjustment. There is thus every reason to give
energetic treatment to the neurogenic bladder.
The experience gained in urological treatment of patients

with traumatic paraplegia has to some extent been applied to
other groups of patients, such as those suffering from multiple
sclerosis or non-traumatic paraplegia. This actually marks a
big step forward.
However, there is some divergence of opinion on the value

of medical treatment of the neurogenic bladder, and several
writers have expressed fairly pessimistic views. As a recent
example may be cited McAlpine (1965), who states that drugs
may be given a trial, but that patients with a tendency to
incontinence must be advised to use a urinal, which-as is
well known-involves special problems for females.

In our opinion this pessimistic assessment of the value of
medical treatment of the uninhibited neurogenic bladder is not

justified. We shall try to demonstrate our reasons for this view
by reporting our experience of seven years' work with the
problems of bladder dysfunction. Lisidonil has occupied a
central position in our programme of treatment.

* Chief Neurologist
t Assistant Neurologist.
* From the Department of Neurology Aarhus Kommunehospital,University of Aarhus, and the Muitiple Sclerosis Hospital, Ry,Denmark.

Material and Results

Chemical Data and Animal Pharmacology
Chemically Lisidonill (Hydramitrazine) is 2-hydrazino-4,6-

bis-diethyl-amino-1,3,5-triazine-D-tartrate. Animal experiments
have shown that the drug inhibits the polysynaptic much more
than the monosynaptic reflexes, which indicates that the
substance has an inhibitory effect on spinal interneurones. The
drug has no effect on neuromuscular transmission. Its action
is of the same type as that exerted by mephenesin, but as
distinct from the latter hydramitrazine has scarcely any pro-
nounced effect on the brain; it is thus ineffective in the treat-
ment of convulsions provoked by strychnine or leptazol.
Hydramitrazine has no structural resemblances to mephenesin
or any other available muscle relaxant. Further details of the
pharmacology of Lisidonil are given by Bein (1959).
I Lisidonil is manufactured by Ciba Ltd. (Basie). It Is not at present

marketed in Great Britain.
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Initial Clinical Findings

In a clinical trial of hydramitrazine in the treatment of

spasticity in 50 patients with multiple sclerosis, non-traumatic

paraplegia, and other neurological disorders (Pedersen and

Schleisner, 1959) it was found, rather unexpectedly, that the

drug had an excellent effect on difficulties in bladder control,
especially frequency, urgency, and urge incontinence. These

symptoms were present in 12 of the patients ; but they dis-

appeared completely in nine and improved in the remaining

three. The effect on difficulty in evacuating the bladder

less pronounced ; appreciable benefit was obtained in only two

out of six patients.
The average observation period was seven months, and it

proved possible to maintain the effect obtained.

In a further study of this effect and an analysis of its

correlation with the type of bladder dysfunction a clinical and

cystometrographic assessment of 28 patients with multiple

sclerosis was performed (Juul-Jensen and Pedersen, 1959).

After initial cystometry a fairly large dose of hydramitrazine, 16

mg./kg. body weight in 24 hours, was given for a month, after

which time cystometry was repeated.

It appeared that the drug was of value in the group of

patients with uninhibited neurogenic bladders; a good clinical
effect was obtained in 20 out of 24 patients with frequency,
urgency, and urge incontinence. In 22 of these 24 a shift to

the right was observed in the cystometrogram. This change
was very distinct in one half of the patients and moderate in

the other half (Juul-Jensen and Pedersen, 1959).

Comparison of Hydramitrazine and Banthine

(Methanthelinium)

As a result of this confirmation of the pronounced effect of

hydramitrazine on symptoms associated with the uninhibited
neurogenic bladder it was decided to compare this drug with
others in common use.

The treatment of the uninhibited neurogenic bladder with
anticholinergic agents was introduced by Langworthy in 1936;
but the side-effects of atropine rendered effective long-term
therapy difficult. Ephedrine has been used to some extent in
spite of the fact that Lapides et al. (1958) reported that it was

ineffective in the treatment of bladder and sphincteric
dysfunction. The drugs most commonly used are quaternary-

ammonium derivatives, especially methanthelinium and pro-

pantheline bromide. The literature on methanthelinium,
,8-diethylamino-ethyl-xanthen-9-carboxylate methobromide, is
the most exhaustive (Riskind and Zide, 1952; Keizur and
Hodges, 1953; Lapides and Dodson, 1953a, 1953b; Lapides
et al., 1958 ; and others), and for this reason we decided to

compare hydramitrazine with methanthelinium.
The comparison was made on 13 patients (seven women and

six men) with multiple sclerosis or non-traumatic paraplegia.
The patients were in a stationary phase without subjective or

objective changes during the period of investigation; they had
no urinary-tract infections; and both hydramitrazine and
methanthelinium in the usual therapeutic doses were effective
against the uninhibited bladder dysfunction of the patients.

After a preceding observation period without any treatment
seven patients were treated first with hydramitrazine and then
with methanthelinium, and six with methanthelinium first,
followed by hydramitrazine. Hydramitrazine was given for an

average period of 14 days in a daily dose of 11 mg./kg., and
methanthelinium was given for nine days in a daily dose of
3.4 mg./kg. Cystometry was performed before and at the ends
of the periods of treatment.

Clinically both drugs resulted in improvement of both
subjective and objective symptoms, but there was a slight pre-
ponderance in favour of hydramitrazine. Some of the cysto-
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metrographic observations are given in Table I, and the
amounts of residual urine are listed in Table II.

TABLE I.-Cystometrographic Average Values in 13 Patients Before
Treatment and at the End of the Periods of Treatment with Hydra-
mitrazine and Methanthelinium

No. of Gases
At End of Treatment

on which Before With

Average was Treatment Hydra- Methan-
Calculated mitr7ine-I thelinium

Volume at first desire to mic-
turate (ml.).

Volume at first reflex contrac-
tion (ml.)

Average maximum pressure of
first four reflex contractions
(mm. Hg)

Bladder capacity (ml.)
Pressure at maximum filling
(mm. Hg)

Maximum pressure of voluntary
voidinoy contractioan (mm Hih

13 78

13 94

13 43
10 414

8 28

8 51

111 122*

133 121

38
430

29

35t
420

32

49 51
v Vat ll~-t-_ I

l

* Significantly different from the initial volume at the 2-5% level.
t Significantly different from the initial pressure at the 5% level (Student's t-test).

TABLE II.-Amount of Residual Urine (in ml.) in 13 Patients, Measured
Before Treatment and at the End of the Periods of Treatment with
Hydramitrazine and Methanthelinium

Patient Before Treatment At End of Treatment with
No. enBefore TreatmentNo. Hydramitrazine Methanthelinium

1 25 0 45
2 0 40 180
3 10 20 40
4 10 0 60
5 100 150 180
6 130 120 160
7 150 135 175
8 20 40 90
9 0 0 0
10 10 100 160
11 65 35 85
12 0 0 0
13 65 40 90

Average 45 52 97*

* Significantly different from the amount of residual urine before treatment at the
05% level, and from that at the end of hydramitrazine treatment at the 0-1%
level (Student's t-test).

It is seen that the treatment with methanthelinium resulted
in significant changes-an increase in the volume of urine at
the first desire to micturate, a reduction in the strength of the
reflex contractions, and an increase in the amount of residual
urine-whereas the treatment with hydramitrazine did not give
a significant increase in residual urine. Further details are
given by Pedersen and Grynderup (1966).

Effect of Hydramitrazine in Routine Treatment

In order to analyse the effect of routine therapy we then
reviewed a series of patients treated during the years 1961-2
at the Multiple Sclerosis Hospital, Ry. Of 238 patients
admitted consecutively 137 had bladder dysfunction requiring
treatment: 20 suffered exclusively from difficulty in voiding
and the remaining 117 from frequent, urgent urination; of
these 117 83 had urge incontinence.
Of the 117 patients with the complex of frequency and

urgency 115 were given medical treatment comprising hydra-
mitrazine, methanthelinium, atropine, and ephedrine. In the
remaining two cases hydramitrazine was given a trial, but the
treatment had to be discontinued because of nausea and
dyspepsia.

In the total of 115 patients who were given medical treat-
ment the symptoms were eliminated in 39, improvements
were obtained in 48, while no effect was achieved in 28.

It is possible that in 32 of the patients therapy aiming at the
elimination of urinary-tract infections would have been of
importance for the improvement of the bladder dysfunction.
In 12 cases medical treatment with drugs other than hydra-
mitrazine was given, or hydramitrazine was supplemented by
other drugs.

272 30 July 1966 Bladder Dysfunction-Pedersen and Grynderup
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When these two groups are excluded 71 patients remain in
whom the effect must be ascribed to hydramitrazine (or
spontaneous fluctuations in the condition). In the last-
mentioned group the symptoms disappeared in 26, improve-
ments were obtained in 32, whereas no effect was seen in 13.
Increased difficulty in voiding or retention attributable to
hydramitrazine did not occur.
By 1965 hydramitrazine has been used in several hundred

patients with excellent results, which it has been possible to
maintain, except of course during severe progressions of the
disease. We find that the drug is of great value and that it
dramatically improves the situation in many cases ; in condi-
tions which remain stationary the relief has been maintained
for several years.

In routine treatment we give 10-11 mg. hydramitrazine per
kg. body weight in 24 hours, administered in three oral doses,
but a certain individual variation in dosage is advisable.

Side-effects
The side-effects of hydramitrazine therapy are slight,

especially since the drug has become available in the form of
coated tablets ; this had resulted in an almost complete dis-
appearance of the earlier fairly frequent dyspeptic discomfort.
Some patients complain of fatigue and a slight tendency to
constipation. A sedative effect has been observed in only a
few of our patients. On oral administration hydramitrazine
does not affect cardiac or respiratory function, which Mille-
fiorini and Donini (1958) reported to have observed in a few
cases after intravenous injection. Harmful effects on the
haematological status or on the hepatic or renal function have
never been observed. For further details see Pedersen and
Schleisner (1959).

Discussion
Experience gained over seven years has shown the value of

hydramitrazine in the elimination of the symptoms of urgency,
frequency, and urge incontinence associated with the unin-
hibited neurogenic bladder. This treatment has resulted in
improvement in about 80% of the patients; in one-half of
these the symptoms disappeared completely. The drug is used
in many Scandinavian clinics with good results, though
Blomberg and Kollberg (1961) reported that it was effective in
only 11 out of 28 patients.

Hydramitrazine exerts its action without producing an
increase in the residual urine, as occurs with anticholinergic
agents. As emphasized by Miller et al. (1965), anticholinergic
agents should be used only when there is little or no residual
urine. However, hydramitrazine may be given irrespective of
the amounts of residual urine. If the effect of hydramitrazine
is insufficient to relieve symptoms the result of treatment may,
in cases with only small amounts of residual urine, be improved
by combined therapy with anticholinergic drugs.

Hydramitrazine may exert its action on the detrusor muscle,
but the influence on the cystometrogram seems to depend on
the size of the dosage. On administration of large doses a shift
to the right is a conspicuous feature in the cystometrogram.
Kollberg and Peters6n (1963) injected intravenously an arbi-
trarily chosen dose of 150 mg. over a period of five minutes in
13 patients. Among eight of these patients, whom we find
suitable subjects for a comparison (multiple sclerosis and
traumatic paraplegia), cystometrographic changes in the
threshold of reflex contraction occurred in three, with a shift
to the right in two and a shift to the left in one. However, in
cystometry the error in determination of the threshold

of reflex contraction in the uninhibited neurogenic bladder is
so great (Grynderup, 1966) that no definite conclusions can
be drawn from these figures.

After intravenous injection of hydramitrazine in man electro-
myograms show a depression of the reflex activity-for
example, of the H reflex (Pinelli, 1959), stretch reflex, flexion
reflex, and clonus (Struppler, 1960)-and of the activity of the
external urethral sphincter (Kollberg, Petersen, and Selld~n,
1962). Even if there is no direct evidence that the effect
obtained by intravenous injection of hydramitrazine can be
reproduced by oral administration-theliteratureonmephenesin
clearly demonstrates this-it is reasonable to assume that hydra-
mitrazine exerts part of its action on the bladder symptoms
through a depression of the activity of the external urethral
sphincter. The depression of a spasticity of the external
urethral sphincter might in part explain why hydramitrazine
does not increase the residual urine.

In recapitulation it may be said that in our experience
medical treatment of the neurogenic bladder is of great impor-
tance. If this therapy is supplemented by appropriate measures
against urinary-tract infections and by surgical treatment-in
particular, bladder-neck resection in an appreciable number of
patients in whom this is indicated-it is possible to render
considerable help, often of a permanent nature, to patients with
neurological bladder disturbances. The use of an indwelling
catheter should be a rare exception in patients with uninhibited
neurogenic bladders, and the use of urinals need not be the
rule.

Summary

Hydramitrazine, which is 2-hydrazino-4,6-bis-diethyl-
amino-1,3,5-triazine-D-tartrate (Lisidonil), is a polysynaptic
inhibitor which has proved to be very suitable in the treatment
of the symptoms of frequency, urgency, and urge incontinence
associated with the uninhibited neurogenic bladder.

Given in daily oral doses of 10-11 mg./kg. body weight,
hydramitrazine results in improvement of the symptoms in
about 80% of patients with multiple sclerosis, non-traumatic
paraplegia, or other neurological disorders; in one-half of these
the symptoms disappear completely.
As distinct from anticholinergic agents, hydramitrazine does

not increase the amount of residual urine. It can therefore be
used irrespective of the presence of residual urine. The side-
effects of the drug are slight.

Lisidonil was generously supplied by Ciba Ltd., Basle.

REFERENCES

Bein, H. J. (1959). Quoted by Pedersen and Schleisner (1959).
Blomberg, L. H., and Kollberg, S. (1961). Svenska Lak.-Tidn., 58, 2992.
Grynderup, V. (1966). Acta neurol. scand., 42, Suppl. 20. In press.
Juul-Jensen, P., and Pedersen, E. (1959). Dan. med. Bull., 6, 256.
Keizur, L. W., and Hodges, C. V. (1953). 7. Urol. (Baltimore), 69, 259.
Kollberg, S., and Petersen, I. (1963). Urol. int. (Basel), 16, 46.

and Sellden, U. (1962). Brit. 7. Urol., 34, 70.
Langworthy, 0. R. (1936). Int. Clin., 3, 98.
Lapides, J., and Dodson, A. (1953a). 7. Urol. (Baltimore), 69, 96.

(1953b). Arch. Surg., 66, 1.
Hodgson, N. B., Boyd, R. E., Shook, E. L., and Lichtwardt, J. R.

(1958). 7. Urol. (Baltimore), 79, 707.
McAlpine, D. (1965). In D. McAlpine, C. E. Lumsden, and E. D.

Acheson's Multiple Sclerosis, p. 211. Livingstone, Edinburgh.
Millefiorini, M., and Donini, G. (1958). Riv. sper. Freniat., 82, 472.
Miller, H., Simpson, C. A., and Yeates, W. K. (1965). Brit. med. 7., 1,

1265.
Pedersen, E., and Grynderup, V. (1966). Acta neurol. scand., 42, Suppl.

20. In press.
and Schleisner, P. (1959). Acta psychiat. scand., 34, 342.

Pinelli, P. (1959). Riv. Neurol., 29, 151.
Riskind, L. A., and Zide, H. A. (1952). 7.-Urol. (Baltimore), 68, 636.
Struppler, A. (1960). Nervenarzt, 31, 369.

D

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5508.271 on 30 July 1966. D
ow

nloaded from
 

http://www.bmj.com/

