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ABSTRACT 

Roffman, M, E. Gould, S. Brewer, H. Lau, 6. Sachais, N. Dixon, L. Kaczmarek, A. 
Le Sher: Comparative anticholinergic activity of oxaprotiline and amitriptyline. Drug Dev. 
Res. 3561-566, 1983. 

As part of a double-blind multicenter trial comparing oxaprotiline with amitriptyline and 
placebo in 308 outpatients with moderate depression, objective (salivary flow) and subjec- 
tive (dry mouth, blurred visionlvisual disorder, and constipation) determinants of anticholi- 
nergic activity were assessed. Both active treatments, but not placebo, induced 
approximately a 40% reduction in salivary flow after one week of treatment with 75 mgl 
day h.s. Whereas amitriptyline caused a further reduction (26%) in salivary flow by the 
end of the trial (week 5), no such reduction was noted with oxaprotiline. With regards to 
subjective complaints, more patients experienced dry mouth and blurred vision/visual 
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disorder after treatment with amitriptyline than after treatment with oxaprotiiine. Signifi- 
cantly more patients complained of constipation after treatment with oxaprotiline than after 
placebo, but not amitriptyline. The differential nature of the subjective anticholinergic 
effects induced by the two active drugs are discussed in terms of the possible involvement 
of neurotransmitter systems other than acetylcholine or of different muscarinic receptors. 
Also discussed is the possibility that tolerance developed to the drug-induced changes in 
salivary flow as well as the possible relationships between the sedative properties of 
antidepressants and some, but not all, of the anticholinergic effects of these drugs. 

Key words: antidepressants, anticholinergic, oxaprotiline, amitriptyline 

INTRODUCTION 

Oxaprotiline, an analog of maprotiline, is being developed by CIBA-GEIGY as a new 
antidepressant. Preclinical studies have indicated that it is a potent inhibitor of norepinephrine 
reuptake in rat brain and heart but is devoid of similar effects on serotonin reuptake [Waldmeier 
et al., 19771. An open-label study involving inpatients indicated that oxaprotiline was a safe 
and effective agent for the treatment of moderate depression [Feighner et al., 19811. Despite 
the fact that four different animal models failed to detect anticholinergic properties of the drug 
[Summary of Investigation: Oxaprotiline, CIBA-GEIGY], it was deemed necessary to deter- 
mine if such effects existed in depressed patients. Since complaints of troublesome anticholi- 
nergic side effects are subjective in nature, changes in salivary flow, which have been 
previously used as an index of anticholinergic activity [Blackwell et al., 1978, 19801, were 
determined [Davies and Gurland, 19611 in a double-blind trial comparing oxaprotiline with 
amitriptyline and placebo in outpatients with moderate depression. Efficacy results from this 
study indicate that oxaprotiline and amitriptyline were equally effective in reducing the 
Hamilton Depression Rating Scale score and both were statistically superior to placebo 
[Oxaprotiline Study Group. 19821. 

METHODS 
Dosage and Procedure 

This was a double-blind, randomized, flexible-dose, parallel design study of 4 weeks 
duration. It was preceded by a single-bind washout phase in which patients were given single 
daily treatments with placebo h.s. for 1 week (4-10 days). At the second visit, patients who 
had a score of at least 18 on the Hamilton Depression Rating Scale (HDRS) and a reduction of 
less than 6 on the HDRS as compared to the first visit, were entered into the double-blind 
phase. At the second visit, patients were randomly divided into three groups and given 
oxaprotiline 75 mg ( h s .  o r  a.m.), amitriptyline 75 mg (h.s. or a.m.), or placebo (h.s. or 
a.m.). At the discretion of the investigator the dose could be increased to 150 mg (h.s. or a.m.) 
also given as a single daily dose at the third or fourth visit. However, only two patients (both 
of whom were treated with oxaprotiline) had their dosage increased to 150 mg/day on the third 
visit. At the fourth visit, 65% and 52% of the patients were being treated with 150 mgiday of 
oxaprotiline and amitriptyline, respectively. The double-blind phase was 4 weeks in duration 
with the third to sixth visits at weekly (4-10 days) intervals. Three-hundred fifty-eight patients 
(205 males and 153 females) were enrolled into the single-blind phase of which 278 (152 males 
and 126 females) were included in the efficacy analysis. For the report, results of 295 and 297 
patients were analyzed for the first and second visits, respectively. 

Evaluation of Salivary Flow 

Dry, preweighed dental swabs enclosed in a container of known weight were removed 
and placed in each buccal sulcus as well as sublingually for 2 minutes [Blackwell et al., 19781. 
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The wet swabs were then replaced into the original containers and weighed again. The mean 
of the differences between the dry and wet weights of the three swabs was recorded to 
represent the weight of the saliva. 

Assessment of Subjective Anticholinergic Symptoms 

have you been feeling since the last visit?” 
Subjective complaints were obtained from responses by patients to the question, “How 

RESULTS 

Data presented in Table 1 indicate that treatment with amitriptyline for 1 week (visit 3) 
resulted in a 43 % reduction in salivary flow as compared to that calculated at the second visit. 
This reduction continued until the fifth visit when it was approximately 63 % of that formed at 
the baseline visit (visit 2 ) .  After 1 week of treatment with oxaprotiline, salivary flow was 
reduced by approximately 40% after which no additional statistically significant reduction was 
observed at the subsequent visits. In contrast to the results observed with the two active 
treatments, salivary flow remained relatively stable through the trial in the group of patients 
treated with placebo. Analysis of the pairwise (between-treatment) comparisons shown in 
Table 2 revealed that salivary flow measured at the third to sixth visit was significantly less on 
the oxaprotiline and amitriptyline groups than in the placebo group. However, at the fourth to 
sixth visits, salivary flow was significantly higher in the oxaprotiline group than in the 
amitriptyline group. 

The subjective complaints of anticholinergic side effects are presented in Figures 1 and 
2. As expected, the number of patients experiencing dryness of mouth followed the same 

TABLE 1. Average Saliva Assessment After Treatment With Oxaprotiline, Amitriptyline, and Placebo 

- Oxaprotiline Amitriptyline Placebo 
Visit N Mean + SE N Mean t SE N Mean rf: SE 

1 95 492.03 k 42.35 102 574.71 f 40.66 98 489.49 + 40.49 
2 97 494.49 k 39.03 104 556.84 + 34.87 96 467.35 rf: 32.91 
3 87 302.21 f 31.04* 98 318.28 f 30.00* 98 442.81 f 30.66 

435.63 k 32.04 4 84 282.83 k 28.87* 79 248.38 k 28.49* 90 
5 78 271.29 f 25.67* 61 206.76 k 26.18* 79 461.75 rf: 42.11 
6 76 318.54 & 43.54* 59 201.10 f 25.34* 58 450.26 f 38.15 

*Indicates statistical significance at P < 0.05 for the paired t-test. 

TABLE 2. Comparisons of Oxaprotiline, Arnitriptyline, and Placebo on Salivary Flow 

Pairwise comparisona 
Oxaprotiline Amitriptyline Oxaprotiline 

versus versus versus 
Visit placebo placebo amitriptyline 

3 157.68* 180.44* - 22.16 
4 158.19* 222.48* - 64.29* 
5 206.11 * 286.61* - 80.50* 
6 137.66* 286.90* - 149.24* 

aReflects comparison of two groups after standardizing baseline means for both treatments. 
*Indicates statistical significance at P < 0.05 for the Student Newman Keul’s Multiple Comparison 
Procedure of the adjusted means at baseline. 
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I 

Oxaprotilin Amitriptyline PI.ab0 

Fig. I .  Incidence (%) of patients complaining of dry mouth after oxaprotiline (0), amitriptyline (A),  
or placebo (P). *p < 0.05 from placebo; t p  < 0.05 from oxaprotiline. Total patients given in 
parentheses. 

Oxaprotiline Amitriptyline Plreebo 

Oxilprotilin Amitriptylin PI& 

Fig. 2.  Incidence (%) of constipation and blurred vision after oxaprotiline (0), amitriptyline (A), or 
placebo (P). *p < 0.05 from placebo; t p  < 0.05 from other active treatment. Total patients given in 
parentheses. 
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pattern as did drug-induced changes in salivary formation. Treatment with either active drug 
resulted in more patients having such complaints during at least one visit than did treatment 
with placebo. However, significantly more patients complained of this adverse reaction after 
treatment with amitriptyline than after treatment with oxaprotiline. Similarly, the number of 
patients who complained of blurred vision or visual disorders was significantly higher in the 
amitriptyline group than in either of the other groups. The number of patients complaining of 
constipation was significantly higher in the oxaprotiline group than in the placebo group but 
not statistically significantly greater than the number of patients in the amitriptyline group 
(Fig. 2). 

DISCUSSION 

The anticholinergic properties of the trycyclic antidepressants are well established and 
cause such side effects as dryness of mouth, blurred vision, and constipation. However, since 
these complaints are usually subjective in nature, the use of an established objective measure- 
ment was utilized in this multicenter, double-blind, placebo-controlled comparative trial. 

The results of this study indicated significant differences between oxaprotiline and 
amitriptyline. From the third to sixth visit salivary flow was reduced by approximately 43- 
66% after treatment with amitriptyline. On the other hand, while a reduction of approximately 
40% in salivary flow was noted after 1 week of treatment with oxaprotiline, salivary flow 
remained relatively stable at that level during the subsequent visits. These differences between 
oxaprotiline and amitriptyline were not only statistically significant (P < 0.05) but were also 
clinically significant as the number of patients who complained of dryness of mouth was 
significantly higher in the amitriptyline group. 

After a week of treatment with 75 mg/day of either oxaprotiline or amitriptyline, salivary 
flow was reduced by 39 and 43 % , respectively. However, despite the fact that a majority of 
the patients had their dosage doubled (52% of the amitriptyline group and 65% of the 
oxaprotiline group) at the fourth visit, further reduction in flow rate was only recorded at 4% 
after oxaprotiline and 17% after amitriptyline at the fifth visit. These results are suggestive of 
tolerance developing to the reduction in salivary flow, and support conclusions of previous 
studies with antidepressants [Hollister, 1976; Palmai et al., 19671. A differential degree of 
tolerance is one possible explanation for the observed differences between oxaprotiline and 
amitriptyline on salivary flow. It also seems possible that the observed differences between the 
two drugs may simply be related to the differences in their chemical structure. 

While the number of patients complaining of blurred vision was small, more did so in 
the amitriptyline group than in the oxaprotiline group. Although the number of patients 
reporting constipation was higher in the oxaprotiline group than in the amitriptyline group, this 
difference did not attain statistical significance. However, a statistically significant difference 
was noted between oxaprotiline and placebo groups for this side effect. The dissimilarities in 
the nature of some of the anticholinergic side effects after treatment with the two antidepres- 
sants may have been due to differential effects on other neurotransmitter systems. On the other 
hand, since different subclasses of muscarinic receptors have recently been shown [Hammer 
et al., 1980) another possibility for the differential anticholinergic patterns is that these effects 
may have been mediated by different muscarinic receptors that are preferentially affected by 
one drug and not the other. 

It has been postulated that a relationship exists between the anticholinergic and the 
sedative properties of tricyclic antidepressants [Blackwell et al., 1978; Hollister, 19761. In the 
present study incidences of drowsiness induced by amitriptyline were found to be significantly 
higher than those induced by either oxaprotiline or placebo, which did not differ from each 
other [Oxaprotiline Study Group, 19821. On the other hand, more constipation was noted with 
oxaprotiline than with amitriptyline. Since both changes in salivary flow and constipation are 
presumably related to the anticholinergic effects of these drugs, it seems unlikely that the 
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degree of sedation is related to  the degree of anticholinergic effects per se.  Rather, the sedation 
may be related to a specific anticholinergic effect, such as changes in salivary flow. 
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