Effects of Maprotiline on Nocturnal Sleep and
Nocturnal Penile Tumescence in Normal Subjects
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PSG * * * * * * * *

Fig.1. Schedule of experiment. Phase I represents 7 day-preparatory period.

Phase II represents adaptation night (AN) and baseline night (BN), with placebo.
Phase IIl represents drug nights (DN), and Maprotiline 25 mg b. i. d. was used
during this period. Phase IV represents 3 day-withdrawal nights (WN) with,
placebo, PSG (*) was obtained at the adaptation night, the baseline night, the
drug nights, the drug night (1, 3, 5 and 7) and the withdrawal nights (1 and 3).
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Table 1. Changes in sleep continuity measurements (mean=+SEM)

BN DN-1 DN-3 DN-5 DN-7 WN-1 WN-3
Sleep latency (min) 11.745.0 7.8+4.2 4.8%1.6 5.2%2.1 5.2%+1.9  20.5%8.5 23.2%+12.6
Wake time (min) 13.8+2.8  12.1£5.5 12.0+8.4 8.4+2.6 9.8+3.2  14.3%6.2 13.6%5.3

Total sleep time (min)

481.0£6.3 489.41+9.6 491.6+7.0 488.6+:6.6 493.0%4.4 473.6+12.0 472.5+12.3

Maprotiline 50mg/day was orally administered to 6 normal male volunteers.

BN, the baseline night ; DN-1, the lst drug night ; DN-3, the 3rd drug night ; DN-5, the 5th drug night; DN-7, the Tth
drug night; WN-1, the st withdrawal night ; WN-3, the 3rd withdrawal night.

*, p<0.05; **, p<0.01 versus baseline night (Two way ANOVA followed by Dunnett’s D test).
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EHETE (11.7+£5.04: PHfE +EHBRELRT. L
TR LisT 2, ARBRIBEAMTSCE
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RERREGRE 2 12 BRSEHARI s T ORI % & 7208, B
B ST D RHER D REIZR o 7.

iii. PERERR (Stage 3 & Stage 4)

RS & OB TR ) OB & &2 05E
BTk,

3) REM EEEHIZ >V T (E3)

i . REM [ERREFM (REM time)

AT (89.5+2.04%) LHEEL T, BREFL - 3KE
(71.8£6.15%, 62.2+6.8M) IcBL THEZRI Lz
(BREESE 1 Tl p<0.05, FRESE 3ETIE p<0.0D).

REER DA ISBERE TEEL .
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HWREEL T, HFELBRBNELERD B2
7255, [REEHARI T REM ZE oL e8iNs 2 ER 2R
7.

PErBET3E, ~7uF) ridBRICEL T—#
RN ERERERL, EEREETE S E,
REM ERzFECR s €.
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NPT BIEQK, SHAITFAEGOLOT -5 2/oh
eh o WERE D o, FROERLILAL
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Table 2. Changes in time spent at each sleep stage (mean+SEM)

BN DN-1 DN-3 DN-5 DN-7 WN-1 WN-3

Stage 1(min) 82.2+3.8 96.5+3.8 93.8+9.9 80.6+7.5 81.0+5.6 81.8%6.6  T72.9%7.2

Stage 2(min) 289.1+8.6 311.7+11.0 319.5+9.5 314.9+8.8 319.3+8.5 287.0%14.4 293.4£7.9
Stage 3+4(min) 29.3%11.2 13.7+7.4 16.1£7.0 11.9%3.7 12.2%x4.1 16.0x2.1 14.9+4.1
Abbreviations and symbols are the same as those in Table 1.
Table 3. Changes in REM sleep parameters {mean+SEM)
BN DN-1 DN-3 DN-5 DN-7 WN-1 WN-3
REM time (min) 89.6%2.9 71.8+6.1* 62.216.8** 81.2+6.8 80.5+10.6 88.8%8.1 91.2+11.1
REM latency (min) 93.3+16.1 125.04:20.8 140.4+£23.6* 71.3+4.1 93.0£12.3 89.0+6.4 105.3%16.4
No. of REM episodes 4.7+2.4 3.8+0.4 3.740.5* 4.0+0.2 4.5%+0.2 4.0%+0.2 4.3+0.4
Duration of REM 20.4+2.3 20.0+2.7 18.6+3.0 20.541.7 18.3x2.6 22.4%2.0 22.1£3.4
episode (min)
REM density (%) 24.8+3.2 30.14£3.3 30.4%1.8 28.6+3.0 31.8+2.8 32.1+3.0  29.0%2.9

Abbreviations and symbols are the same as those in Table 1. REM, rapid eye movement.
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Table4. Changes in NPT parameters (mean+SEM)
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I. ZR/RFAMI>EIRITS I ek,

B2 ~10TEHER, REES L CBBRTICB T 28
REHB LU NPT EROBBOELEINR S 5 7
TR U7z, EEIEL S, MR, REE1 3.5
TR, BEBREEL - 3WARL T3, MO KIEIR
BERBAEBIIB VT, BEES & UBREORHER o
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ALTW3 ., FEFIC Scheffe ik fwiz=7 o+ >
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HizonT
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TEAMIEEENRDSN, 70 F53 0 TEL
WIS A SN (REH 1R T p<0.05, JRESE
35 T, BIRE 3T p<0.01) (" 2). £
FRESRIZEREESS 1 - 3 - 5 « TRIZBLTEFIMISE
EEXRY SN 703 75> TEHELE (W Jhi
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BN DN-1

NPT50 time (min)
NPT latency (min)
No. of NPT50 episode
Duration of NPTS50
episode (min)

93.4%£27.0 104.3+£5.1
9.0£1.2 6.0x£0.6
13.3%+3.0 11.4£3.8

106.6:£14.4  60.9%17.1* 39.6+17.1** 52.4113.4** 54.2%9.2**
272.2%79.5** 87.3%28.6
5.56%1.3
5.9+1.6

DN-§ DN-7 WN-1 WN-3
74.0£21.7 61.0+8.0"
72.3%17.0 113.3+14.7  117.4%19.2
7.5%+1.1 7.8£1.3 7.5+0.8 10.3%1.2
6.9+1.4 7.3%1.1 11.0£4.0 6.3£1.0

Abbreviations and symbols are the same as those in Table 1. NPT, nocturnal penile tumescence.
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RATIO OF WAKE TIME (EACH NIGHT, BN)

RATIO OF TOTAL SLEEP TIME (EACH NIGHT./BN)

* %

*%
%

700+

600

5001

400

3004

2004

100

] T

* %

Fig.2. Effects of maprotiline and clomipramine on wake time. Maprotiline 50 mg/
day or clomipramine 50 mg/day was orally administered to 6 normal male
volunteers. Each dot represents the mean value of 6 subjects and the vertical
lines indicate the standard error in Fig. 2 to Fig. 8. *, p<0.05; **, p<0.01 by
between-drugs comparison in each night (Two way ANOBA followed by Scheffe’s
method). BN, the baseline nitht; DN-1, the lst drug night ; DN-3, the 3rd drug
night; DN-5, the 5th drug night; DN-7, the 7th drug night; WN-1, the 1st
withdrawal night ; WN-3, the 3rd withdrawal night. @ ——® , maprotiline; O——
O, clomipramine.

BN N1 oN-3 N5 ON-T7 W W3

% ° 3 - s &
100-
*k *%
**
*% e

50+

0 v v T v T v T

BN DN-1 ON-3 DN-5 DN-7 WN-1 WN-3

Fig.3. Effects of maprotiline and clomipramine on total sleep time. Abbreviations
and symbols are the same as those in Fig. 2.
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Fig.4. Effects of maprotiline and clomipramine on stage 1 sleep. Abbreviations

and symbols are the same as those in Fig. 2.
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Effects of maprotiline and clomipramine on stage 2 sleep.
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ON-5 N7

and symbols are the same as those in Fig. 2.
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Fig.6. Effects of maprotiline and clomipramine on total REM sleep. Abbreviations
and symbols are the same as those in Fig. 2.
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Fig.7. Effects of maprotiline and clomipramine on REM latency. Abbreviations
and symbols are the same as those in Fig. 2.
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Fig.8. Effects of maprotiline and clomipramine on REM density. Abbreviations
and symbols are the same as those in Fig. 2.
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Fig.9. Effects of maprotiline and clomipramine on total NPT50 time. NPT50 is
noctumal penile tumescense the circumference of which is more than 50% of that
of penile base at maximal erection on the baseline night. Each dot represents the
mean value of 4 subjects and the vertical lines indicate the standard error in Fig.
9-12. Abbreviations and symbols are the same as those in Fig. 2.
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Fig.10. Effects of maprotiline and clomipramine on NPT50 latency. NPT50 latency
is the time measured from the onset of sleep to the first appearance of NPT50.
Abbreviations and symbols are the same as those in Fig. 2.
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Abstract

The longitudinal effects of a 7 day-oral administration of maprotiline (50 mg/day), a tetracyclic
antidepressant, and its withdrawal on nocturnal sleep and nocturnal penile tumescence (NPT) were
investigated polysomnographically in 6 healthy males aged from 20 to 21 (mean, 20.7). After an
adaptation period a baseline was produced following the oral administration of a placebo for two
days, then 25 mg of maprotiline was administered twice a day for 7 days in succession (drug period),
followed by a 3 day-placebo re-administration (withdrawal period). Polysomnography, including the
monitoring of penile tumescence, was recorded in each period. Erection and ejaculation and libido in
masturbation were self-evaluated by the subjects given questionnaires on the adaptation night, on the
5th day of the drug period, and on the 3rd day of the withdrawal period, and the results were assessed
in comparison with the data on clomipramine (50 mg/day), a tricyclic antidepressant, investigated by
the same procedure. Through out the maprotiline administration, the total REM sleep time was sig-
nificantly reduced during the 1st and 3rd drug nights and REM latency and number of REM episodes
were significantly prolonged and reduced. The suppressant effect of maprotiline on REM sleep was
significantly weaker than that of clomipramine throughout all the drug nights. Therefore, a rebound
increase in REM sleep was observed on the withdrawal night. Concerning NREM sleep variables, no
time-course was observed in either drug period or withdrawal period; maprotiline neither had any
influence on the sleep nor caused any appearance of atypical sleep patterns as observed with
clomipramine, whereas clomipramine increased intermittent wakenings time spent in stage 1 sleep,
leading to sleep disturbance. The suppressant effect of maprotiline on NPT was weaker than that of
clomipramine throughout all the drug nights. With the self-rating evaluation of sexual function, dur-
ing the drug period 1, 1 and 2 subjects complained of decreased libido, slight erectile dysfunction and
inability to ejaculate, respectively, and the depression of sexual function was weaker for maprotiline
than for clomipramine. The suppression of REM sleep and NPT by maprotiline is assumed to be
ascribable to the depressive effect on noradrenaline resorption. Although maprotiline is an effective
antidepressant as well as clomipramine, its effect on REM sleep was weak for the drug nights in suc-
cession in the present study. It is presumed, therefore, that a proportional interrelationship between
the REM latency prolonging effect and the clinical antidepressant effect is limited to some antide-
pressants.




