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Summary. Clinical and experimental work indicates that cholinergic functions 
might play a role in modulating affectivity in man. In this acute double-blind 
study either the cholinolytic agent biperiden or placebo infusions were 
administered to six depressed females. The Janke and Debus self-rating 
questionnaire (EWL-K), the modified Hamilton depression scale (HAM-D), 
and the Montgomery and Asberg depression scale (MADRS) were used for 
documentation of psychopathological change. 

There was an acute antidepressant effect during infusion of the active drug 
in comparison to placebo as measured on the global MADRS and EWL-K, but 
not on the modified HAM-D. Single items such as depressed mood, work and 
interests (HAM-D), sadness, concentration difficulties, inability to feel 
(MADR-S), and depressiveness (EWL-K) responded selectively and signifi- 
cantly to thc biperiden infusion. It is concluded that cholinergic activity might 
be involved in the regulation of affectivity in man. 
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Zusammenfassung. Es gibt klinische und experimentelle Hinweise dafiir, da6 
cholinerge Funktionen an der Modulation yon Stimmung und Verhalten 
beteiligt sind. In einer akuten Doppelblindstudie wurde sechs depressiven 
Patienten das Anticholinergikum Biperiden oder physiologische Kochsalz- 
16sung infundiert. Zur Dokumentation der psychopathologischen Ver~inde- 
rungen wurde die Eigenschaftsw6rterliste (EWL-K; Janke und Debus), die 
modifizierte Hamilton-Skala (HAM-D) und die Montgomery-und-Asberg- 
Skala (MADRS) benutzt. 

Unter Biperideninfusion ergab sich im Vergleich zu Kochsalzinfusion cin 
akuter antidepressiver Effekt auf der MADRS, der Subskala DepressivitM der 
EWL-K, jedoch nicht auf der modifizierten HAM-D-Skala. Einzelne Sym- 
ptome wie gedriickte Stimmung, BeschMtigung und Interessen (HAM-D), 
Traurigkeit, Konzentrationsst6rungen, Unffihigkeit zu empfinden (MADRS) 
verbesserten sich selektiv und signifikant. 
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Es wird hierin ein weiterer  Hinweis  gesehen, dab  chol inerge Funk t i one n  in 
die S teuerung der  Affektivitf i t  be im Menschen  eingreifen. 

Sehliisselwiirter: Depress ion  - Biper iden - ant ichol inerge  Aktivi tf i t  

Introduction 

Clinical  observa t ions  indicate  that  ant ichol inergic  agents of  different  chemical  
s t ructure  might  have at least some an t idepressan t  activit ies (Hoch  and  Mauss  1932; 
A b o o d  and M e d u n a  1958; Fltigel 1959; English 1962; M a l a t r a y  and  S imon  1972; 
Wir th  1979; Ungvar i  et al. 1981; Schmauss  and Beckmann  1981). Biper iden is a 
main ly  central ly  active ant ichol inergic  drug,  which is widely used in the t r ea tment  

Table 1. Data of investigated patients (ICD-9: International Classification of Diseases, 9th 
revision; PAD: Primary Affective Disorder according to Feighner et al. 1972; MDD: Major 
Depressive Disorder according to Spitzer et al. 1975) 

Patient/ Diagnosis Duration Number Age Further treatment 
age/sex of of of 

illness phases onset 

1/47/F Unipolar 4 Months 3 44 Recovered and discharged 
depression after 28 days of treatment 
ICD-9 296.1 with approx. 175 mg/day 
PAD/MDD amitriptyline 
retarded 

2/49/F Unipolar 3 Months 4 44 Recovered and discharged 
depression after 53 days of treatment 
ICD-9 296.1 with 225 mg/day amitrip- 
PAD/MDD tyline and 30 days with 
agitated 60 mg/day opipramol 

3/43/F Unipolar 4 Months 2 43 Recovered and discharged 
depression after 40 days of treatment 
ICD-9 296.1 with approx. 200 rag/day 
PAD/MDD amitriptyline 
agitated 

4/62/F Unipolar 15 Days 12 21 Recovered and discharged 
depression after 41 days of treatment 
ICD-9 296.1 with approx. 175 rag/day 
PAD/MDD amitriptyline 
agitated 

5/56/F Bipolar 18 Days 9 17 Recovered and discharged 
depression after 25 days' treatment 
ICD-9 296.3 with approx. 175 rag/day 
PAD/MDD amitriptyline. 2 weeks later 
retarded switch into mania 

6/42/F Neurotic 2 Months 3 28 Recovered and discharged 
depression after 69 days of treatment 
ICD-9 300.4 (approx. 200 mg/day 
PAD/MDD maprotiline) 
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Table 2. Design of the double- 
blind infusion protocol Patient Day 

1 2 3 4 5 6 

1 B a B a B PL ~ PL" B 

2 PL a PL a B ~ B a B B 

3 PL a B a B a B B PL a 

4 B a B a PL a PL a B B 

5 B a B ~ B B PL a PL a 

6 B PL a PL ~ B a B a B 

B: biperiden 
PL: placebo 
a Used for statistical evaluation 

o f  P a r k i n s o n ' s  d i s ease  a n d  n e u r o l e p t i c - i n d u c e d  e x t r a p y r a m i d a l  m o t o r  side ef fec ts  

( H a a s  a n d  K l a v e h n  1955).  I n  b e h a v i o r a l  tes t s  i t  a n t a g o n i z e s  r e s e r p i n e - i n d u c e d  

r i g o r  a n d  i m m o b i l i z a t i o n  in  t he  s w i m  tes t  ( P o r s o l t  1977) s i m i l a r  to  t h e  t r i cyc l ic  

a n t i d e p r e s s a n t s  ( K r e i s k o t t  1981). 

T h i s  a c u t e  d o u b l e - b l i n d  p l a c e b o - c o n t r o l l e d  s t u d y  a t t e m p t s  to  c o n t r i b u t e  to  t he  

o n g o i n g  i n v e s t i g a t i o n  o f  t h e  ro le  o f  c h o l i n e r g i c  m e c h a n i s m s  in a f fec t ive  d i s o r d e r s .  

P a t i e n t s  a n d  M e t h o d s  

Six consecutively admitted, markedly to severely depressed females were diagnosed as having 
primary affective disorder according to the Research Diagnostic Criteria of Feighner et al. (1972), 
as revised by Spitzer et al. (1975). Their ages ranged from 42 to 62 years, with a mean age of 49 
years. Further  ethnographic and clinical data are summarized in Table 1. Prior to the study all 
patients were drug free for at least 7 days. After a detailed description of the protocol, a written 
informed consent was given by each patient. 

On six consecutive days (at 9 : 00 a.m.) patients received either 10 mg biperiden by infusion in 
500 ml saline over 3-4 h, or just 500 ml saline during this period on two consecutive, randomly 
distributed days. The design of the study is described in Table 2. The nature of the infusion was 
unknown to both the psychiatrists and patients. A modified Hamilton depression scale (HAM-D) 
without items 14-21, the Montgomery and Asberg depression scale (MADRS; Montgomery and 
Asberg 1979) and the adjective list (EWL-K; Janke and Debus 1977) were used for documentation 
of psychopathological change. 

Data  obtained at the end of placebo infusions and from the end of the first two consecutive 
biperiden infusions were selected for statistical evaluation (Table 2). As four dependent 
measurements existed for each of the subjects, the Wilcoxon tests were not applicable for either 
paired data or independent samples. Therefore, we used a statistical test described by Lehmann 
(1975). Intraindividual rank sums were calculated for each treatment method and summed to 
form one rank sum. By standardization of this rank sum, a test statistic was achieved which was 
nearly normally distributed. 

R e s u l t s  

F i g u r e  1 dep i c t s  t he  t o t a l  sco res  o f  t he  M A D R S  a n d  t he  d e p r e s s i v e n e s s  s co re  o f  t he  

E W L - K  s e l f - r a t i n g  q u e s t i o n n a i r e ,  w h i c h  b o t h  s h o w e d  a s t a t i s t i c a l l y  s i g n i f i c a n t  
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Fig. 1. Total scores of the Montgomery and Asberg 
depression scale and of the subscale "depressive- 
ness" of the adjective list of Jahnke and Debus 
subsequent to two placebo or two biperiden infu- 
sions. ** P<0.01 

Table 3. Montgomery and Asberg depression rating scale (MADRS). Scores after infusion on 
days 1 and 2 of placebo or biperiden (mean_+ standard deviation) 

Variable Placebo Biperiden P corrected 

Global score 23.1 +_ 10.3 14.8 + 8.1 0.01 

Apparent sadness 3.4 + 2.0 1.2 + 1.0 0.01 

Reported sadness 3.2 + 1.9 1.3 +_ 1.2 0.01 

Inner tension 2.7 + 1.6 1.8 +_ 1.3 NS 

Reduced sleep 3.3 + 2.4 3.2 + 1.8 NS 

Reduced appetite 3.2+ 1.4 2.0 + 1.5 0.01 

Concentration difficulties 3.0_+ 1.3 2.4 + 1.3 0.01 

Lassitude 3.0 +_ 1.4 2.7 + 1.2 NS 

Inability to feel 3.0_+ 1.4 2.2+_ 1.0 0.01 

Pessimistic thoughts 0.7 + 0.9 0.7 +_ 1.0 NS 

Suicidal thoughts 0.9 +_ 0.8 0.6_+ 0.8 NS 

NS = not significant 
Correction of P-values based on Bonferroni inequality (P• variables); Lehmann's intra- 
individual rank sum test for dependent variables 

(P_<0.01) reduct ion at the end of the biper iden infusions as compared to the 

placebo infus ions .  
Results of single symptoms of the M A D R S  scale are described in Table 3. As 

can be seen, these items were significantly improved by biperiden: apparent  and 
reported sadness, concent ra t ion  difficulties, reduced appetite, and inabil i ty to feel. 

Table  4 shows the compar ison  between biper iden and placebo infusions as 
rated on the modified H A M - D  scale (without  items 14-21). The global score 
decreased to 13.7 + 5.6 under  placebo infusions and  to 8.9 + 5.4 under  biperiden,  
but  did not  reach statistical significance. The factors re tardat ion and  agi tat ion 
improved significantly, as did the symptoms depressed mood,  work and  interests. 
None of the other factors and  symptoms changed markedly.  
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Table 4. Hamilton-depression-scale modified (without items 14-21) for measurement of short- 
term changes in psychopathology 

Variable Placebo Biperiden P corrected 

Global score 13.7 + 5.6 8.9 _+ 5.4 NS 

Factor retardation 3.3 _+ 1.8 1.7 _+ 1 ~3 0.01 
Factor agitation 2.0 _+ 1.9 1.2 + 0.8 0.05 

Factor anxiety 4.7 + 3.2 2.7 _+ 2.3 NS 

F. somatic complaints 2.4 _+ 1.6 1.8 + 1.3 NS 

Depressed mood 2.2 + 1.5 0.7 -- 1.0 0.01 
Guilt 0.2 _+ 0.4 0.2 _+ 0.4 NS 

Suicide 0.2 + 0.4 0.1 _+ 0.3 NS 

Insomnia: initial, middle 3.7 + 2.6 3.2 _+ 2.0 NS 
and delayed 
Work and interests 1.8 _+ 0.9 1.3 _+ 0.9 0.05 

Retardation 0.7 + 0.9 0.6 _+ 0.5 NS 

Agitation 1.3 _+ 1.5 0.4 _+ 0.7 NS 

Anxiety, psychic 1.9 + 1.4 1.2 _+ 1.1 NS 

Anxiety, somatic 1.4 +_ 1.0 1.0 _+ 0.8 NS 

Somatic symptoms, 0.9 + 0.5 0.7 _+ 0.4 NS 
gastrointestinal 
Somatic symptoms, general 1.0 + 0,8 0.8 _+ 0.7 NS 

NS -~ not significant 
Correction of P-values based on Bonferroni inequality (Px46 variables); Lehmann's intra- 
individual rank sum test for dependent variables 

The results of  the E W L - K  self-rat ing ques t ionna i re  are dep ic ted  in Fig. 2. 
Signif icant  responses  were found  for  depressiveness and for  the factors  in t rover-  
sion, emot iona l  i r r i tabi l i ty  and  anxiety.  As can be seen, the ma jo r i ty  of  the i tems 
were s ignif icant ly improved  by  the acute  b iper iden  t rea tment .  

N o  psychic  or  somat ic  side effects occurred.  Clinical  da t a  such as b l o o d  
pressure ,  pulse,  t empera tu re  and  l a b o r a t o r y  results  d id  not  change s ignif icant ly 
dur ing  the s tudy.  Af te r  the p ro toco l  all pa t ients  were fur ther  t rea ted  with tricyclic 
an t idepressants ,  as ind ica ted  in Table  1. 

D i s c u s s i o n  

Biper iden ' s  mood-e leva t ing  and  dr ive-enhanc ing  effect has been observed  earl ier  in 
schizophrenics  (FliXgel 1959; Je l l inek 1977), pa rk in son i a n  pat ients  (English 1962), 
and  hea l thy  volunteers  (Schneider  et al. 1975). 

Degkwi tz  (1966) descr ibed two cases of  se l f -medicat ion  with b iper iden  in 
hea l thy  volunteers .  Af ter  a 5-6 day  pe r iod  of  neurolept ic  like a p a t h y  and  sedat ion ,  
he no ted  an increase o f  drive and  m o o d  that  las ted 2-3 days.  Thereaf ter ,  emot iona l  
no rma l i za t i on  occurred.  These effects were s imilar  to those found  with tr icyclic 
an t idepressan ts  in volunteers .  
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Fig. 2. Factors and subscales of the 
adjective list of Janke and Debus 
subsequent to two placebo or two 
biperiden infusions. (e e) 
placebo; (e . . . .  ) biperiden 

This placebo-controlled study presents evidence that the anticholinergic 
biperiden has acute antidepressant effects in markedly to severely depressed 
patients. This is in line with another study our group performed with this 
compound (Kasper et al. 1981). The possibility exists that the reported effects 
are unspecific, as no "active" placebo with purely sedative or stimulant properties 
was used. However, since depressive core symptoms such as depressed mood, 
retardation, agitation, and anxiety were predominantly influenced and other 
symptoms remained unaffected, there is no strong support for this view. 

It is not clear whether biperiden's antidepressant activity is solely due to its 
central anticholinergic effects or whether other pharmacological properties like 
catecholamine reuptake inhibition (Horn et al. 1970) might be involved. New- 
generation antidepressants such as nomifensine and mianserin, which seem to be 
clinically effective, are reported to be completely free from anticholinergic effects. 
Furthermore, no unequivocal correlation seems to exist between the cholinolytic 
properties of the antidepressants and their clinical efficacy. However, it may not be 
without significance that amitriptyline, the most widely used antidepressant, is the 
most potent of these compounds to bind to the muscarinic receptor in the CNS 
(Snyder and Yamamura 1977). Lack of correlation between the antidepressants' 
efficacy and their anticholinergic activity seems to be comparable to cholinolytic 
antiparkinsonian drugs. Their anticholinergicity, though thought of as being the 
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decisive mechanism, also does not  always correlate with clinical efficacy (Shader 
and Greenblat t  1972). 

Fur thermore,  neuroleptics with marked anticholinergic activity such as 
thioridazine and levopromazine are known to have antidepressant  properties, 
whereas neuroleptics with less or  no anticholinergic activity such as fluphenazine 
or  haloperidol  sometimes cause depression in schizophrenic patients. Other  
support  that  cholinergic mechanisms might  be involved in modula t ion  of  mood  is 
derived f rom experimental work with the cholinomimetic  physostigmine,  which 
has recently been reviewed by Janowsky  and Davis (1979). 

It is no tewor thy  that  sporadic misuse and dependence on this and other 
anticholinergics have recently been reported (Marriot t  1976; Bell 1980), though no 
manifest addict ion seems to occur (Rapp 1974). Nevertheless, further  evidence 
would seriously preclude biperiden's regular administrat ion in depression. 

Clearly, it is felt that  anticholinergicity is only one major  antidepressant 
mechanism that  might  interact with catecholaminergic or other  neurotransmit ter  
functions in order  to reestablish a functional  balance, which seems to be lost in 
affective disorder. 

Acknowledgement. Gratitude is expressed to Dr. B. Krumm for statistical advice and analysis of 
the data. 
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