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Summary Serum prolactin (PRL), luteinizing hor-
mone (LH) and testosterone (T) levels were esti-
mated in a group of 30 male paranoid schizophrenics
before and after 4 weeks treatment with chlor-
promazine and/or trihexyphenidyl, and in a group of
14 healthy male individuals After treatment with
chlorpromazine ( 100 mg t i d , p o ), 10 patients pre-
sented a significant increase in serum PRL values and
a significant decrease in serum T values A significant
increase in serum PRL values was also found in
10 patients who were treated with chlorpromazine
( 100 mg t i d , p o ) plus trihexyphenidyl ( 5 mg t i d ,
p o ) No significant difference in any of the investi-
gated endocrine parameters was detected in 10 pa-
tients after 4 weeks administration of trihexyphenidyl
( 5 mg t i d , p o ) Following chlorpromazine treat-
ment with or without concomitant administration of
trihexyphenidyl, 20 patients showed a significant in-
crease in serum PRL levels and a significant decrease
in serum LH and T levels.
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Introduction

Two groups of investigators have previously reported
that male psychiatric patients receiving chronic
neuroleptic therapy and concomitant administration
of anticholinergic antiparkinsonian drugs had signifi-
cantly higher serum prolactin (PRL) levels than
cross-matched patients receiving neuroleptics alone
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(De Rivera et al 1976 ; Martin-Du Pan et al 1979).
On the other hand, Kolakowska et al ( 1976) did not
observe a significant change in serum PRL levels
after administration for 7 to 14 days of an anti-
cholinergic drug (benzhexol) in male schizophrenic
patients receiving chronic neuroleptic treatment.
This discrepancy, in conjunction with the conflicting
findings which have been reported concerning serum
luteinizing hormone (LH) and testosterone (T) val-
ues in male schizophrenic patients receiving chronic
neuroleptic treatment (Davis et al 1984), prompted
us to investigate the effects of 4 weeks treatment with
chlorpromazine and/or trihexyphenidyl on serum
PRL, LH and T values in male paranoid schizophren-
ic patients.

Methodology

A total of 30 male patients with chronic (or subchronic) para-
noid schizophrenia in an acute exacerbation, by DSM-III
criteria, participated in this study All patients were hos-
pitalized at Eginition Hospital (Department of Psychiatry,
Athens University Medical School) and were assigned to the
study group solely on the basis of the following criteria: (a) ab-
sence of clinical or biochemical evidence of hepatic, renal,
cardiovascular or endocrine dysfunction and (b) abstinence
from psychotropic or other drugs for at least 6 weeks prior to
admission The age of the patients ranged from 21 to 40 years
(mean 29 7 ± 5 3) and the duration of illness from 1 to 14 years
(mean 4 4 + 3 7).

All patients were placed under the same nursing care and
diet Following admission each patient was allowed 1-week of
adaptation in the ward, during which he received 10 mg of
diazepam every night Two blood samples were collected from
each patient on the 2nd and 5th days of hospitalization At 1 h
before each blood collection, the mental state of the patient
was assessed by means of the rating scale of Krawiecka et al.
( 1977) (KRS) and the mean of the two scores for each item was
taken.
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For the next 4 weeks, patients were randomly given chlor-
promazine 100 mg t i d , chlorpromazine 100 mg plus trihexy-
phenidyl 5 mg t i d , or trihexyphenidyl 5 mg t i d , p o Thus,
of the 30 male paranoid schizophrenics who participated in this
study, 10 were treated with chlorpromazine, 10 were treated
with chlorpromazine plus trihexyphenidyl and in 10 patients
trihexyphenidyl was administered At the end of the 4 weeks
treatment, the mental state of each patient was assessed by
means of the KRS and a blood sample was collected Then,
3 days later, the mental state of the patient was reassessed and
a second blood sample was obtained The mean of the two
post-treatment scores for each item was taken All patients
completed the trial, since none of them manifested a notable
clinical deterioration.

Our control group consisted of 14 male volunteers who (a)
had no clinical or biochemical evidence of hepatic, renal,
cardiovascular or endocrine dysfunction, (b) did not use any
drug for a period of at least 1 month prior to the study and (c)
were found on interview to be mentally healthy persons The
age of these normal subjects ranged from 20 to 37 years (mean
30.4 + 5 1) No significant difference was found between the
group of 30 patients and the group of 14 normal subjects with
respect to age (Mann-Whitney U test) Two blood samples
were obtained from each normal volunteer during the course
of 1 week.

All blood samples were obtained from patients and normal
controls between 9 a m and 9 30 a m following an overnight
fast In medicated patients, blood samples were taken 12 h
after the last dose of the medicament Serum was separated
and stored at -200 C until hormone assays were carried out.
All subjects (patients and normal controls) gave informed con-
sent to participate in this study.

Serum PRL, LH and T levels were estimated using radio-
immunoassay kits from Biodata Normal values for males
(range) were: PRL, 5-15 ng/ml; LH, 4 5-20 m IU/ml; T, 3 0-
9.0 ng/ml.

Reported hormone values are the average of the two blood
samples obtained from each patient, either before or after 4

weeks drug therapy, as well as the averages of the two blood
samples obtained from each normal volunteer Statistical anal-
yses were made using non-parametric methods (Wilcoxon test
for pair differences, Mann-Whitney U test, Spearman correla-
tion coefficient).

Results

Serum PRL, LH and T levels were within the normal
range for most of our drug-free patients and normal
controls Table 1 shows the mean ± SD values of the
total score on the KRS and the mean ± SD values of
the endocrine parameters investigated in the patients
and the controls.

The group of 30 drug-free male paranoid schizo-
phrenics did not differ significantly from the group of
14 normal male controls with regard to serum PRL,
LH and T values No significant correlation was
found (a) between the age or the duration of illness
(in years) and the values of the hormones tested in
the 30 drug-free patients, (b) between the age and
the values of the hormones investigated in the 14 nor-
mal controls, (c) between the total score on the KRS
and the hormonal values in the drug-free patients and
(d) between the values of the hormones tested in the
group of drug-free patients, and in the group of nor-
mal controls.

The three groups of drug-free patients who subse-
quently underwent 4 weeks therapy with either chlor-
promazine, chlorpromazine plus trihexyphenidyl, or
trihexyphenidyl, did not differ significantly with re-

Table 1 Total Krawiecka rating scale (KRS) score and serum prolactin (PRL), luteinizing hormone (LH) and testosterone (T)
values in male paranoid schizophrenics before and after 4 weeks treatment, and in normal controls (mean + SD)

Subjects Total KRS score PRL LH T
( 0-32) (ng/ml) (m IU/ml) (ng/ml)

Drug-free patients (n = 30) 10 4 ± 4 7 6 8 ± 3 5 9 4 ± 3 4 5 9 + 2 0
Normal controls (n = 14) 7 4 ± 3 8 11 0 ± 5 8 5 6 ± 1 7

Chlorpromazine (n = 10)

Pre-treatment values 10 1 ± 5 9 7 5 + 5 4 10 6 + 4 1 6 5 + 2 8
Post-treatment values 6 1 ± 5 4 ** 15 7 ± 13 2 ** 8 9 ± 2 8 5 9 ± 2 4 *

Chlorpromazine plus trihexyphenidyl (n = 10)
Pre-treatment values 11 9 + 5 0 6 4 + 1 8 8 2 + 2 3 5 2 + 1 5
Post-treatment values 7 7 ± 5 3 ** 23 2 ± 14 0 ** 7 1 ± 1 2 4 9 ± 1 6

Trihexyphenidyl (n = 10)
Pre-treatment values 9 2 ± 2 9 6 5 ± 2 5 9 5 ± 3 4 6 0 ± 1 5
Post-treatment values 8 5 ± 3 2 7 7 ± 5 2 9 0 ± 4 7 5 6 ± 1 4

Chlorpromazine with or without trihexyphenidyl (n = 20)
Pre-treatment values 11 0 + 5 4 7 0 + 4 0 9 4 + 3 5 5 8 + 2 3
Post-treatment values 6 9 ± 5 3 ** 19 4 ± 13 8 ** 8 0 + 2 3 * 5 4 ± 2 0 *

* = P < 0 05 compared to pre-treatment values (Wilcoxon test for pair differences)
** = P < 0 01 compared to pre-treatment values (Wilcoxon test for pair differences)
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spect to age, duration of illness, total score on the
KRS, or any of the endocrine parameters investigated.

A significant (P< 0 01) decrease in total KRS
score was noted in the group of 10 patients who
underwent 4 weeks treatment with chlorpromazine
( 100 mg t i d , p o ) However, no significant differ-
ence was elicited from the comparison of pre and
post-treatment scores on any of the 8 items of the
KRS in these patients A significant (P< 0 01) in-
crease in serum PRL values was found in the group of
chlorpromazine-treated patients, with a mean ± SD
serum PRL increment (A PRL) of 8 2 + 8 5 Com-
parison of pre and post-treatment serum LH and T
values of these patients only revealed a significant
(P < 0 05) decrease in serum T values after 4 weeks
chlorpromazine treatment.

A significant (P< 0 01) decrease in total KRS
score was noted in the group of 10 patients who were
treated for 4 weeks with chlorpromazine ( 100 mg
t.i d , p o ) plus trihexyphenidyl ( 5 mg t i d , p o ).
A significant (P < 0 05) decrease in the scores on the
KRS items anxiety and hallucinations was also found
in this group of patients after 4 weeks treatment A
significant (P< 0 01) increase in serum PRL levels
was detected in this group of patients, with a mean
+ SD serum PRL increment (APRL) of 16 8 ± 13 3.
Admittedly, this group of patients presented a great-
er average increment in serum PRL values than that
in the group of patients who were treated only with
chlorpromazine; however, this difference did not
reach statistical significance No significant differ-
ence was elicited by comparing the pre and post-
treatment serum LH and T values in the group of pa-
tients who were treated with chlorpromazine and
trihexyphenidyl.

After 4 weeks administration of trihexyphenidyl
( 5 mg t i d , p o ) in 10 patients, no significant
change in the total KRS score or the serum PRL, LH
or T values was detected in this group of patients.

No significant correlation was found (a) between
the post-treatment total score on the KRS and the
post-treatment hormonal values and (b) between the
post-treatment values of the hormones tested, in the
three groups of medicated patients.

After 4 weeks chlorpromazine treatment (with or
without synchronous administration of trihexypheni-
dyl) of 20 patients, a significant (P < 0 01) increase in
serum PRL values and a significant (P< 0 05) de-
crease in serum LH and T levels was detected in
these patients.

Discussion

The group of 30 male, drug-free patients with chronic
(or subchronic) paranoid schizophrenia in acute

exacerbation did not differ significantly from the
group of 14 mentally healthy males with regard to
serum PRL, LH and T levels Similar findings have
already been reported by previous investigators
(Meltzer 1984).

Both groups of patients who were treated for 4
weeks with either chlorpromazine or chlorpromazine
and trihexyphenidyl, showed a significant decrease
in the total KRS score during the post-treatment
period However, while no significant difference was
elicited from the comparison of pre and post-treat-
ment scores on any of the 8 items of the KRS in the
10 chlorpromazine-treated patients, a significant de-
crease in the scores on the KRS items anxiety and
hallucinations was found in the other group of pa-
tients after 4 weeks treatment with chlorpromazine
plus trihexyphenidyl Obviously, these findings are in
disagreement with the relatively sparse clinical litera-
ture on the issue of the therapeutic antagonism be-
tween anticholinergic antiparkinsonian drugs and
neuroleptics (Hanlon et al 1966 ; Rivera-Calimlim et
al 1973 ; Singh and Kay 1979).

No significant difference in the total KRS score
(or the score on any of the 8 items of this scale) was
observed in 10 patients after 4 weeks administration
of trihexyphenidyl Admittedly, these findings are
not in agreement with previous findings, which sug-
gest that anticholinergic antiparkinsonian drug given
alone to untreated, actively psychotic schizophrenics
had the effect of worsening to a significant degree
their clinical symptomatology (Singh and Kay 1979).

Both groups of patients who were treated for 4
weeks with either chlorpromazine or chlorpromazine
and trihexyphenidyl, showed a significant increase in
serum PRL levels A well-known effect of neuro-
leptics is the elevation of the serum PRL level; by
blocking dopamine receptors of the tubero-infundib-
ular system, these drugs prevent the dopamine-
mediated inhibition of PRL secretion (Rubin and
Hays 1980 ; Meltzer 1984).

The group of patients who were treated with
chlorpromazine plus trihexyphenidyl presented a
greater average increment in serum PRL (APRL)
values than that in the group of patients who were
treated only with chlorpromazine; this difference,
however, did not reach statistical significance It is
possible that the relatively small number of patients
obviated statistical significance in these results For
this reason, we are now investigating the effect of
chronic neuroleptic treatment with or without syn-
chronous administration of trihexyphenidyl on PRL
secretion in a greater number of patients.

No significant change in serum PRL values was
found in 10 male schizophrenic patients after 4 weeks
administration of trihexyphenidyl Consequently,
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these findings are at variance with those of other
studies which demonstrated that the acute adminis-
tration of anticholinergic drugs significantly influ-
ences PRL secretion in normal male volunteers (Lal
et al 1979 ; Halbreich et al 1980 ; Benkert et al 1981 ;
Davis et al 1982) Differences, however, might prob-
ably exist between the i m or i v administration of a
single dose of an anticholinergic drug and the p o.
administration of the same drug for 4 weeks in men,
with regard to their effect on PRL secretion.

In all 20 male schizophrenic patients who under-
went 4 weeks therapy with either chlorpromazine or
chlorpromazine plus trihexyphenidyl, post-treatment
serum LH values were within the normal range Simi-
lar findings in male schizophrenics receiving chronic
neuroleptic treatment have been previously reported
(Davis et al 1984) After 4 weeks chlorpromazine
treatment with or without concomitant administra-
tion of trihexyphenidyl, 15 or our 20 male schizo-
phrenic patients showed lower serum LH values, in
comparison to their initial values; conceivably, then,
a significant decrease in serum LH values was de-
tected in these 20 male schizophrenic patients after
treatment Similar findings in a group of 9 pimozide-
treated, male schizophrenics have been reported by
Siris et al ( 1980), whereas no significant change in
serum LH values occurred after 4 weeks administra-
tion of chlorpromazine (Wode-Helgodt et al 1977)
or haloperidol (Brambilla et al 1975) in male schizo-
phrenic patients Also, it must be noted that a de-
crease in serum LH values after 4 days administration
of pimozide to 10 normal male volunteers has been
reported by Collu et al ( 1975) Admittedly, the sig-
nificant reduction in serum LH levels which was
detected in our 20 male schizophrenic patients after
4 weeks chlorpromazine treatment (with or without
synchronous administration of trihexyphenidyl) might
be explained by the existing evidence for (a) the
stimulatory effect of noradrenaline on gonadotropin-
releasing hormone (Gn RH) and LH secretion (Rubin-
stein and Sawyer 1970 ; Drouva and Gallo 1976 ; Cass
Terry et al 1982) and (b) the ability of chlor-
promazine to block not only dopamine but also nor-
adrenaline receptors in the brain (Anden et al 1970,
1972 ; Praag and Korf 1975) Although the role of
dopaminergic mechanisms in the control of LH secre-
tion remains controversial (Krulich 1979 ; Nakagawa
et al 1982), the decrease in serum LH values which
has been noticed in 9 male schizophrenic patients
after 4 weeks treatment with pimozide, a specific
blocker of dopamine receptors (Siris et al 1980), as
well as in 10 normal male volunteers after 4 days ad-
ministration of the same drug (Collu et al 1975), to-
gether with our findings, render plausible the sugges-
tion of Collu et al ( 1975) that "a period of dopamine

receptor blockade longer than 4 days is necessary to
observe an inhibitory effect on LH secretion "

No significant difference in serum LH values was
observed in 10 male schizophrenic patients after
4 weeks administration of trihexyphenidyl Conse-
quently, these findings are compatible with those of a
study which demonstrated that no significant change
in LH levels occurred after acute (i v ) administra-
tion of an anticholinergic drug (biperiden) in normal
male volunteers (Benkert et al 1981).

Most of our patients who underwent 4 weeks
chlorpromazine treatment with or without synchron-
ous administration of trihexyphenidyl, had post-
treatment serum T values within the normal range.
Similar findings in male schizophrenics receiving
chronic neuroleptic treatment have been reported
previously (Davis et al 1984) After 4 weeks chlor-
promazine treatment with or without concomitant
administration of trihexyphenidyl, 13 of our 20 male
schizophrenic patients showed lower serum T values,
in comparison to their initial ones; thus, a significant
decrease in serum T values was detected in these pa-
tients after 4 weeks therapy Similar findings in a
group of 10 chlorpromazine-treated, male schizo-
phrenics has been reported by Apter et al ( 1983),
whereas no significant change in serum T values oc-
curred after 4 weeks therapy with haloperidol (Bram-
billa et al 1975), penfluridol (Nathan et al 1980) or
pimozide (Siris et al 1980) in male schizophrenic
patients Possibly, chronic treatment with phenothi-
azines differs from chronic therapy with butyro-
phenones or diphenylbutylpiperidines with regard to
their effects on the hypothalamo-pituitary gonadal
axis in men In order to solve this problem, studies
are now in progress in our department.

The significant decrease in serum LH and T val-
ues which was detected in our 20 male paranoid
schizophrenics after 4 weeks chlorpromazine treat-
ment with or without concomitant administration of
trihexyphenidyl, allow us to conclude that this thera-
py exerts an inhibitory effect on Gn RH-LH secretion
and consequently on T secretion, since the latter is an
LH-dependent phenomenon (Martin et al 1977).
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