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The  therapeutic and adverse effects of two ergot derivatives, bromocriptine and lergotrile, were compared in 
idiopathic parkinsonism. At both low (50 mg daily) and high (150 mg daily) dosage there was a similar but not 
identical profile of response. Initially, lergotrile tended to induce more severe but always transient hypotension. At 
higher doses, bromocriptine caused more dyskinesia. 

Neurological deficits improved with increasing doses u p  to an average daily level of 80 to 150 mg of ergot 
derivatives combined with levodopa, 450 to 1,150 mg, and carbidopa, 45 to 1 1  5 mg. However, efficacy often declined 
at the highest doses of antiparkinsonian agents. 

Adverse effects caused by ergot derivatives are more common with dosages greater than 100 mgper  day. I n  general, 
the best overall therapeutic results with bromocriptine and lergotrile were obtained in the dose range of 50 to 100 mg 
daily for each. 

It is concluded that bromocriptine and lergotrile are similar in their therapeutic properties and that both are 
comparable in efficacy to levodopa plus carbidopa (though optimal results are commonly obtained by combining 
submaximal doses of levodopa with ergot derivatives). The role for each drug  in the treatment of parkinsonism is 
likely to be determined by factors such as cost (bromocriptine) and hepatotoxicity (lergotrile). 
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Bromocriptine (2-bromo-a-ergocryptine methane 
sulfonate) and lergotrile mesylate (2-chloro-6- 
methylergoline-8P-ace tonitrile methane sulfonate) 
are ergot derivatives which stimulate dopaminergic 
receptors [ 5 ,  61. The  antiparkinsonian activity of 
bromocriptine at  mean daily dose levels of less than 
100  mg has been evaluated by several investigators 
[ 3 ,  4,9-11, 14, 16, 17, 19, 21, 23, 251, but its quan- 
titative efficacy is controversial. At low dosage (up  to 
25 mg daily), lergotrile has been reported to have 
modesr anriparkinsonian activity [ 151. 

We compared the effects of bromocriptine and ler- 
gotrile in idiopathic parkinsonism. Our aim was to  
contrast their therapeutic activity and toxicity at rela- 
tively low (50 mg daily) and at high dose levels (150 
mg daily). In addition, we examined the effect of 
alterations in concomitant levodopa/carbidopa 
therapy. 

Pa t ien ts  and Methods  
Twenty patients suffering from idiopathic parkinson- 
ism were selected. Subjects with cardiovascular, respira- 
tory, hematological, renal, or liver disease were not ac- 
cepted. All participants were inpatients throughout the 
period of observation. Three were excluded because of 

intolerable adverse effects during treatment with lergotrile: 
supine and postural hypotension in 2, confusion and halluci- 
nations in the third. The results from 3 patients who failed to 
complete the protocol were not analyzed. 

The investigation was performed in three stages. These 
were separate although there was considerable overlap of 
patients: 3 o u t  of 7 in study 2 were also involved in study 1, 
and 14 out of 15 in study 3 had previously been investigated 
in studies 1 or 2. Study 1 compared ergot derivatives at low 
Jose, study 2 compared them at high dose, and study 3 
compared high doses of ergot derivatives combined with 
maximum tolerated supplements of levodopa/carbidopa. 

Stady 1 : Low-Dose Ergot Derivatives 
Nine patients, 7 men and 2 women with a mean age of 58.9 
years (range, 38 to 74 years), were studied. Five patients 
were not receiving any drugs; 4 were taking levodopa/ 
carbidopa, 1,255/125 mg per day (range, 1,000/100 to 
1,7501175). The intake of levodopa and carbidopa was not 
altered during this phase of the study. 

After initial assessments the patients were given lergo- 
trile, the dose being increased from a starting level of 0.5 to 
2.0 mgdaily up to 50 mg. The subjectswere then transferred 
to placebo. Following this, they were given bromocriptine, 
the dose being built from a starting level of 2.5 to 5 mg daily 
up to 50 mg daily. 
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Study 2: High-Dose Ergot Derivatives 
In this study, 7 patients were investigated; 3 of them had 
been in study 1. The remaining 4 subjects included 3 men 
and 1 woman with amean age of 60.8 years (range, 56 to 66). 
The mean dose of IevodopaJcarbidopa was 575157.5 mg per 
day (range, 200120 to 1,7501175). 

Lergotrile or bromocriptine was built up to adaily dose of 
150 mg. The  dose of levodopalcarbidopa was not altered. 
Since cross-tolerance berween the two ergot derivatives has 
been found [26], the patients were transferred at random 
from 150 mg per day of lergotrile to 150 mg per day of 
bromocriptine, or vice versa. These rapid changes from one 
ergot to the other were accomplished without any adverse 
effect. Placebo for the ergot derivatives was introduced at 
random but for no longer than 24 hours because of severe 
deterioration in neurological status. 

Study 3: High-Dose Ergot Derivatives 
with Maximum Tolerated LevodopalCarbidopa 
Fifteen patients were investigated; 7 had been included in 
study 2, 7 in study 1, and 1 subject, a man of 56 years, had 
not been previously evaluated. Based on current experience 
it was considered advisable to limit the dose ofergot deriva- 
tives to 150 mg daily. Thirteen of the subjects were main- 
tained on 150 mg per day of lergotrile or bromocriptine. 
Levodopalcarbidopa was either added or, for those patients 
already o n  it, increased to a maximum tolerated level: mean 
873187.3 mg per day (range, 200120 to 1,7501175) with 
lergotrile and mean 672/67.2 rng per day (range, 200/20 to 
1,7501175) with brornocriptine. 

Two patients unable ro tolerate 150 mg daily of either 
ergot derivative were built up to their maximum tolerated 
combination of levodopa/carbidopa: 200/20 mg with 50 mg 
of bromocriptine and 1,2501125 mg with 100 mg of 
bromocriptine daily, respectively. 

Evaluations 
A single physician assessed neurological deficits blind ac- 
cording to an arbitrary scoring protocol in which 0 repre- 
sented normality and 4 was the maximum deficit for each 
clinical feature. Four timed tests were also used to assess 
drug efficacy: writing rime, walking time, timed repetitive 
thumb-to-finger movement, and timed flexion/extension 
movements of the fingers [23]. 

Adverse effects were evaluated by both a “blind” physi- 
cian and a patient self-monitoring method. Scores were 
assigned from 0 (no adverse reaction) to 4 (drug withdrawal 
required). 

Routine hematological and biochemical tests were per- 
formed every week. Increases in the serum activities of the 
enzymes alanine aminotransaminase (SGPT) and aspartate 
aminotransaminase (SGOT) were noted in 12 of the 20 
patients receiving lergotrile (Teychenne PF, Jones EA, 
Ishak KG, et al: Hepatocellular injury associated with ler- 
gotrile therapy. In preparation.) 

Results 
Study 1: Low-Dose Ergot Derivatives 
The mean scores from three evaluations made on 
every patient during initial baseline, lergotrile, 
bromocriptine, and placebo periods were compared. 
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Fig I .  Mean tota1score.r forphysicalsigns andfunctional disahtl- 
ity in eacb patient duving hajeline ( B). active drug (A),  and 
piareho (P) stages. 

During treatment with either lergotrile or  bromo- 
criptine, scores improved (reduced) for physical signs 
and functional disability (Fig l) ,  and improved (in- 
creased) in counts for repetitive thumb-to-finger 
movement ( j  < 0.025) (Fig 2 ) .  

Treatment with bromocriptine resulted in a sig- 
nificant (p < 0.05) reduction in the time taken to arise 
from a chair and walk 20 m from the times recorded 
during the baseline and placebo periods, while lergo- 
trile therapy significantly (p < 0.025) decreased this 
time compared with baseline but not with the placebo 
phase. 

Improvement in six individual clinical features dur- 
ing treatment with the ergot derivatives is shown in 
Figure 3A. Tremor was decreased with both drugs, 
and deficits associated with hypokinesia improved. In 
contrast, rigidity was unaffected. There was no sig- 
nificant difference between the responses to lergotrile 
and brornocriptine. 

The main adverse effects resulting from the drugs 
are shown in Figure 3B. Both drugs induced sedation. 
Lergotrile caused more constipation than did bromo- 
criptine, and it increased nausea compared with 
baseline and placebo phases. At the start of treatment, 
lergotrile caused more orthostatic hypotension than 
did bromocriptine. The latter drug induced more dys- 
kinesia and insomnia than did lergotrile; the incidence 
of insomnia with lergotrile was less than that recorded 
during baseline and placebo periods. 
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F i g 2 .  Mean totalscores forthenumberoftimes thepatient could 
oppose the tip of the thumb to the t ip  ofeach finger in turn over 
20 seconds during baseline (B). actiz'e drug (A), andplacebo (PI 
stages. a repreJents lergotrile, 50 mg daily. b represents bromo- 
criptine, 50 mg daily. 

Study 2: High-Dose Ergot Derivatives 
The mean scores from three evaluations made during 
treatment with lergotrile or  bromocriptine were com- 
pared with each other and with the scores obtained on 
placebo. 

Treatment with either ergot derivative induced a 
significant Cp < 0.05) improvement in the total scores 
for physical signs and functional disability (Fig 4) .  
An increase in counts during timed repetitive thumb- 
to-finger movement and a decrease in writing time Cp 
< 0.05) occurred during treatment with lergotrile but 
not with bromocriptine (Fig 5). 

Significant improvement in six individual clinical 
features occurred during treatment with the ergot 
derivatives (Fig 6A). At this high dose, bromocriptine 
was more effective than lergotrile in suppressing 
tremor. As with the lower doses, neither drug im- 
proved rigidity. 

Lergotrile and bromocriptine produced similar ad- 
verse effects (Fig 6B)  much like those seen at lower 
dose levels. Both drugs induced constipation and dys- 
kinesia, but involuntary movements were more prom- 
inent with bromocriptine. Bromocriptine induced less 
insomnia at the higher dosage than at the 50 mg daily 
dose or in  the baseline period. 

Study 3: High-Dose Ergot 
Derivatives with Maximum 
Toleruted LevodopalCarbidopa 
Seven patients achieved an optimum response, receiv- 
ing levodopa/carbidopa at a mean daily dose of 7291 

Tremor Wriing Seborrhea Posture finger Gait 
A Oexterii 

Drowsiness Insomnia Constipation Omineu Nausea Oyskinesia 

B 

Fig 3 ,  Mean scores plus SEM from allpatientsfar (A) indi- 
vidualphysical signs which showed most change and (B)  ad- 
oevse effectj. From left t o  vight, baseline (dotted bars), lergotrile 
(open bars), bromocriptine (cross-hatched bars) andplacebo 
(black bars) stages. Allstatistical analyses were done by one- 
tailedpaired t tests except for comparison of placebo against 
baseline or bromocriptine against lergotrile, f i r  which tuv-tailed 
paired t tests were used. (" represents ergot derivatives compared 
with baseline; * = p < 0.05; ** = < p < 0.025; 0 represents 
ergot derivativescomparedwith placebo; 0 = p < 0.05; DD = 
p < 0.025; 000 = p < 0.01; 0000 = p < 0.005; X rep- 
resents bromocriptine comparedwith lergotrile: X = p < 0.03.) 

72.9 mg combined with 150 mg of lergotrile and 
levodopa/carbidopa in an average daily dose of 6141 
61.4 mg with 150 mg of bromocriptine. Once the 
optimal response was achieved, there was no sig- 
nificant difference in the mean scores from three 
assessments obtained either on the lergotrile- 
levodopa-carbidopa or the bromocriptine-levodopa- 
carbidopa combination. The remaining patients 
showed no improvement over study 1 or 2; in some 
cases a deterioration occurred in their performance. 

Five patients on lergotrile at a mean dose of 80  mg 
daily plus levodopa/carbidopa at an average dose of 
1,153/115.3 mg daily achieved an optimum response; 
but when lergotrile was increased to amean of 150 mg 
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F i g  4. Mean totalscores for physicalsigns and functional 
disability in each patient during active drug (A) andplacebo 
(P) stages. 

b - 

1 I I I 
A P A P 

F i g  5 .  Meanscorej forthe numberoftimes thepatientcouldoppose 
the tip of the thumb to the tip of eachflnger in  turn over 20 sec- 
o n d  during actiz e drug ( A )  andplacebo (P)  stages. a represents 
lergotrile, 150 mg daily. b represents bromocriptine, 150 mg 
da ity . 
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F i g  6.  Mean scores plus SEM from allpatients for (A) in- 
dividualphysical signs which showed most change and IB) ad- 
verse effects. From hft  t o  right, lergotrile (open bars), bromo- 
criptine (cross-hatched bars), andplacebo (black bars) stages. 
All statistical analyses toere done by one-tailed paired t tests ex- 
cept for comparison of  bromocriptine against lergotrile, for which 
two-tailedpaired t tests were used. Dyskinesia was assessed by 
the blind observer in  A and by the patient in  B.  (Cl represents 
ergot derivatives compared with placebo; Cl = p < 0.05; 00 = 

p < 0.025; X represents bromocriptine compared with lergo- 
trile; X = p < 0.05.) 

per day and levodopa/carbidopa to an average of 
1,655/165.5 daily, a mean 9% decrement in clinical 
response occurred. Similarly, 4 patients reached op- 
timum clinical response on a mean daily dose of 104 
mg of bromocriptine and 44 1144.1 mg of levodopal 
carbidopa; ye t  while they were taking an average dose 
of 112.5 mg of bromocriptine and 644/64.4 mg of 
levodopa/carbidopa, an 1 1  $% decrease in clinical re- 
sponse was noted. One patient experienced a deterio- 
ration at maximum tolerated dosage on both bromo- 
criptine and lergotrile. 

Toxicity 
Elevated transaminase levels in 12 of the patients 
receiving lergotrile cleared when the drug was 
stopped. Three patients had liver biopsies while the 
enzymes were increased. Light microscopy revealed 
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features of mild hepatocellular injury, and electron 
microscopy showed mitochondria1 damage and pro- 
liferation of the smooth endoplasmic reticulum. The 
presence of a cyanide moiety in the lergotrile mole- 
cule may have relevance to the high incidence of 
hepatocellular injury induced by this drug (Tey- 
chenne PF, Jones EA, Ishak KG, et al: Hepato- 
cellular injury associated with lergotrile therapy. In 
preparation.) 

Discussion 
Previous studies on the treatment of parkinsonism 
with ergot derivatives resulted in equivocal results for 
low doses of bromocriptine [9]. In contrast, high doses 
of bromocriptine have been found to have therapeutic 
efficacy comparable to that of levodopa [ lo ,  11, 14, 
231. It has also been reported that an optimal response 
can be obtained by combining an ergot derivative with 
levodopa [ 1 11. Our findings establish the therapeutic 
similarity between the two major ergot derivatives to 
have been studied in parkinsonism-bromocriptine 
and lergotrile (Fig 7). 

Bromocriptine has a higher molecular weight 
(750.6) than lergotrile (395.9), so in molecular terms 
bromocriptine is more potent than lergotrile. Po- 
tency, however, is not necessarily an important de- 
terminant of therapeutic potential. Other factors such 
as the therapeutic index (ratio of toxic to effective 
dose) and cost may have greater bearing on the appli- 
cations of a new drug. In this context it is notable that 
for the same therapeutic response, lergotrile appears 

F i g  7 .  Structure of /ergotrile and bromocriptine. Heavy 1ine.r in- 
dicate the dopamine-like moiety which is thepreumed basis for 
therapeutic activity in purkinsonism. 
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to carry a high risk of toxicity (impairment of liver 
function tests). 

The mechanism of action of ergot derivatives is not 
clear. While these agents display the properties of 
dopaminergic agonists in several in vivo tests, they do 
not stimulate dopamine-sensitive striatal adenylyl cy- 
clase in vitro; indeed, in certain circumstances these 
drugs actually antagonize this dopaminergic screening 
test [12, 20, 271. They may have presynaptic actions 
(releasing dopamine from nerve endings and blocking 
reuptake) that contribute to the therapeutic response 
[22], particularly when levodopa is administered con- 
comitantly [l I]. Ergot derivatives have also been 
reported to have such diverse actions as alpha- 
adrenoreceptor agonism and antagonism [a]. Never- 
theless, if all the current evidence is taken into 
consideration, it seems that the major action of 
bromocriptine and lergotrile, together with any 
active metabolites which they might form, is dop- 
aminergic agonism. 

High doses of dopamine agonists or  levodopa 
can exacerbate parkinsonism [ 18, 24, 251. Excess 
dopaminergic receptor stimulation may induce a 
change in receptor state from an agonist to an an- 
tagonist conformation [7]. The clinical findings are 
consistent with in vitro studies in which very high 
tissue concentrations of agonists lead to receptor 
blockade [ 131. Another clinical situation that may 
have some analogy to our findings in parkinsonism is 
the induction of a cholinergic crisis when patients 
with myasthenia gravis are given too much an- 
ticholinesterase. 

The clinical changes we observed were unusually 
consistent, which allowed us to establish statistical 
significance with relatively small numbers of patients. 
Another point to emerge from the design of our study 
was the absence of any rebound deterioration when 
treatment with ergot derivatives was s topped-our  
initial baseline scores were not significantly different 
from the placebo values. In this respect, therapy with 
ergot derivatives is similar to treatment with levodopa 
[2] and contrasts to that with anticholinergic agents 
[I]. 
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