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Abstract
Aim: The aim of the paper is to evaluate the hormonal 
influence on mental disorders, especially schizophrenia 
and postpartum disorders. Materials and Methods: The 
paper consists of a literature review using the databases 
PubMed, Cochrane Library, clinicaltrials.gov, EMBASE, 
WHO ICTRP, and research4Life.org, covering the period 
2000–2024. To increase the relevance of the results, only 
original articles based on clinical trials, systematic re-
views, and meta-analyses were selected. A cohort study 
was also included. Particular attention was given to the 
role of estrogen/estradiol in schizophrenia, postpartum, 
and menopausal disorders. Results: Estrogens, particu-
larly estradiol, show neuroprotective, neuromodulatory, 
and anti-inflammatory effects, trigger gene expression, 
and influence dopaminergic neurotransmission. Conclu-
sion: Estrogen, as well as progesterone and allopreg-
nanolone, have significant potential in the treatment 
of schizophrenia and postpartum disorders. This may 
contribute to a more favourable prognosis and may rep-
resent a novel therapeutic option for depressive con-

ditions. Estrogen therapy may also be associated with 
reduced antipsychotic dosage and fewer side effects. 
Future research should focus on estrogen and other sex 
hormones as adjunctive treatments, considering dosage, 
safety, and treatment duration to optimize therapeutic 
outcomes and minimize adverse effects.

Copyright © 2025 KBCSM, Zagreb 
e-mail: apr.kbcsm@gmail.com • www.http://apr.kbcsm.hr

Introduction

Sex hormones are an important part of  the neu-
roendocrine system. In addition to basic reproductive 
purposes, they can perform protective and many other 
functions. In recent years, research on sex hormones 
and neurosteroids has attracted attention because of  
growing interest due to their potential influence on the 
symptoms of  schizophrenia. However, their role in the 
pathogenesis of  this disease is not well understood [1]. 
The functions of  all hormones are to bind to the recep-
tors of  target cells, and, as a result, that leads to many 
cellular reactions and effects [2]. Neurosteroids also in-
fluence mental processes. Paul and Purdy define neuros-
teroids as a group of  ,,natural or synthetic steroids that 
rapidly alter the excitability of  neurons by binding to 
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membrane-bound receptors such as those for inhibi-
tory and/or excitatory neurotransmitters” [3]. In 2006, 
Maurice T. and associates reported that neurosteroids 
exert rapid modulations of  neurotransmitter responses 
through specific interactions with membrane receptors, 
mainly the gamma-aminobutyric acid type A (GABA-A) 
receptor and N-methyl-d- aspartate (NMDA) type of  
glutamate receptor” [4]. Neurosteroids are synthesized 
in the nervous system, from cholesterol or other blood-
borne steroidal precursors, and glial cells and neurons 
participate in this process [5]. They can perform inhibi-
tory or excitatory functions. For example, progesterone 
and its metabolite allopregnanolone are inhibitory ste-
roids, and pregnenolone sulfate or dehydroepiandros-
terone sulfate are excitatory steroids [4]. Sex hormones 
are synthesized mainly in reproductive cells, as well as in 
the adrenal cortex [2].

Materials and Methods

The paper includes a literature review using the databases 
PubMed, Cochrane Library, clinicaltrials.gov, EMBASE, WHO 
ICTRP, and research4Life.org for the period 2000-2024. To in-
crease the relevance of  the results, only original articles based 
on clinical trials, systematic reviews and meta-analyses were se-
lected. One cohort study was also included. Particular attention 
was given to the role of  estrogen/estradiol in schizophrenia, 
postpartum, and menopausal disorders evaluated.

Results

Estrogen implications in schizophrenia and postpartum 
disorders

Estrogen is synthesized in the body not only by re-
productive cells, but also by other organs and tissues, for 
example, adipose tissue, mammary glands, and the brain 
[6]. Estrogen promotes cell survival, repair, and protec-
tion of  neurons from excitotoxic damage, for example, 
due to seizures and strokes or in neurodegenerative dis-
eases such as Alzheimer’s or Parkinson’s disease, enhanc-
es the expression and release of  neuropeptide Y, which 
has an anti-excitatory effect, protects neurons from glu-
tamate and peptide toxicity Aβ, oxidative stress, glucose 
deficiency, activates mitochondrial activity, increases the 
amount of  Bcl - 2 and Bcl - xL proteins, preventing apop-
tosis, promotes increased synaptic transmission, neuro-
genesis, axonal sprouting, and has neuroprotective and 
neuromodulatory effects [2]. It is assumed that estrogens 
stimulate growth factors, regulate genes under the influ-
ence of  glutamate [2]. Anti - inflammatory mechanisms 
of  estrogen are also known, which activate regenerative 

and antioxidant activity, suppress the production of  mi-
croglia, inflammatory cytokines, and free radicals [2,7,8]. 
Previously, Sommer and van Westrhenen and associates 
reported about the, mild anti-inflammatory properties” 
of  17β - estradiol (E2), due to ,,reduction of  TNF-α (tu-
mour necrosis factor - α) and ,,reduction of  antioxidant 
stress.” According to the authors, estrogen also affects 
dopaminergic neurotransmission [8]. Estrogen and es-
trogen receptors can trigger the expression of  various 
genes, phosphorylation cascades, and increase the syn-
thesis of  DNA, RNA, and various proteins in target tis-
sues [6,9]. 17β - estradiol (E2) is the main estrogen that is 
involved in reproductive function, is synthesized in both 
sexes, and affects the central nervous system (CNS), the 
cardiovascular system, and lipid metabolism [10-12]. Es-
triol (E3) is maximally synthesized by the placenta dur-
ing pregnancy, and estrone (E1) predominates in women 
after menopause [10]. According to Fink, G and asso-
ciates low levels of  estrogen in women are associated 
with the premenstrual syndrome, postnatal depression, 
and post-menopausal depression. At the same time, a 
significant increase in the density of  5 - hydroxytryp-
tamine2A (5 - HT2A) in the anterior cingulate and pri-
mary olfactory cortex and in the nucleus accumbens is 
related to the control of  mood, mental state, cognition, 
emotion, and behaviour [12]. The postpartum period is 
associated with a sharp drop in estrogen and progester-
one levels, which, according to Reilly and associates is 
associated with a ,,23-fold increase in the relative risk of  
affective psychotic episodes” [13]. Similarly, a meta-anal-
ysis involving women with psychiatric diagnoses dem-
onstrated worse mental health outcomes associated with 
decreased estrogen levels during different phases of  the 
menstrual cycle [13]. There is emerging evidence of  sex 
differences in the clinical presentation of  schizophrenia, 
which are partially mediated by estrogen [1,7,14]. It is 
reported that patients with schizophrenia in untreated 
prodromal stages have hyperprolactinemia, gonadal dys-
function, estrogen deficiency in women, and testoster-
one deficiency in men [1]. Mark Weiser and associates 
reporting about the potential use of  transdermal estra-
diol patches in women over 38 years with schizophrenia, 
conclude that, estradiol is an effective adjunctive treat-
ment for women of  childbearing age with schizophre-
nia”. The authors state that estradiol showed improve-
ment in negative symptoms and that the effect occurred 
almost entirely in 100 participants over 38.0 years of  age 
(46 in the placebo group and 54 in the estradiol group; 
difference -1.98 points on the PANSS positive subscale; 
95 % CI, –2.94 to –1.02; P  <  0.001) [15]. According to 
the meta-analysis combining the results of  the current 
study with all previous studies involving women with 
schizophrenia who received estradiol patches, the group 
receiving patches with estradiol had a statistically signifi-
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cant improvement in PANSS total scores [15,16]. How-
ever, the authors have some concerns” about the qual-
ity and design of  the studies, noting that ,,three studies 
were conducted by a single investigator in Australia, and 
one study was conducted in Moldova by different in-
vestigators.” However, the latter study found nonsignifi-
cant results for the PANSS total score [15,17]. Estrogens 
influence ,,important pathophysiological pathways in 
schizophrenia, including dopamine activity, mitochon-
drial function, and the stress system,” thereby contribut-
ing to elements of  pathogenesis [14]. Thus, estrogen can 
also influence the treatment process and prognosis in 
schizophrenia. Brand BA and associates state that ,,pre-
menopausal women require lower doses of  antipsychot-
ics than men, since estrogens increase the availability 
and effectiveness of  antipsychotics ” [14]. The conclu-
sions drawn by the authors Brand, Willemse and associ-
ates according to two meta-analyses related to the study 
of  estrogens in women with schizophrenia, where es-
trogen and raloxifene improved overall symptoms, de-
serve serious attention in terms of  clinical improvement 
of  symptoms and regulation of  hormonal dysfunction 
both against the background of  antipsychotic therapy, 
and against the background of  age-related changes [18]. 
The same authors recommend three policy options and 
their combination to improve treatment, outcomes and 
reduce the risk of  side effects in women with schizo-
phrenia-like conditions, suggesting as an alternative the 
use of  the following options: Dosing of  antipsychotics 
for women, hormone replacement therapy with raloxi-
fene for women in the postmenopausal period, and ad-
dition of  aripiprazole in cases of  hyperprolactinemia 
caused by antipsychotics [18]. Dalton, studying the 
hormonal influence on the exacerbation of  psychotic 
symptoms, reports that out of  276 women hospitalized 
in psychiatric institutions, 46 % were patients during or 
immediately before menstruation when estrogen levels 
were minimal [19]. Many women with schizophrenia 
have insufficient estrogen levels. Menstrual cycle dys-
function is also common [7,20]. Thus, sufficiently high 
levels of  estrogen contribute to a favorable, stable men-
tal state. Moreover, according to Sbisa, van den Buuse 
and associates, estrogens have therapeutic potential in 
psychotic disorders” [21]. The influence of  estrogen ex-
tends to other conditions, including risk reduction, de-
layed onset and progression of  Alzheimer’s disease and 
schizophrenia, better rehabilitation after stroke, and per-
forming neuroprotective and neuroendocrine functions 
[6]. Estrogen regulates dopaminergic neurotransmission, 
its receptors, and transporters, which can be considered 
one of  the molecular mechanisms of  interaction [7,22]. 
Molecular studies demonstrate the interaction of  estra-
diol with the main brain neurotransmitters that are in-
volved in the pathogenesis of  schizophrenia, as well as 

the clinical improvement of  positive, negative, and cog-
nitive symptoms of  schizophrenia with adjuvant use of  
estradiol drugs [7]. 

Estradiol, the main component of  estrogens, may 
have a protective effect on schizophrenic psychoses. In 
addition, many patients with schizophrenic psychoses, 
even in untreated prodromal stages, have hyperprolac-
tinemia and gonadal dysfunction, estrogen deficiency in 
women, and testosterone deficiency in men. On the oth-
er hand, adult-onset schizophrenia is associated with de-
creased secretion of  dehydroepiandrosterone (DHEA) 
[2,23]. Ritsner and associates concludes that elevated 
cortisol and cortisol/DHEAS (dehydroepiandrosterone 
sulphate) ratios in serum can serve as markers of  the 
biological mechanisms of  sensitivity of  patients with 
schizophrenia to antipsychotic therapy, and the ste-
roids themselves, DHEA, DHEAS, may be involved in 
the pathophysiology of  schizophrenia [23]. DHEAS is 
considered to be the precursor for 75 % of  estrogens 
in premenopausal women and almost 100 % of  active 
estrogens during menopause [24]. In addition to their 
reproductive function, sex hormones can cause neu-
rotransmitter effects through interaction with various 
types of  receptors and have dopamine-like or glutamate-
like effects [2]. The influence of  estrogens on aspects of  
social behaviour is studied in animals. Ervin and associ-
ates conclude that the effects largely depend on the brain 
areas involved, the types of  estrogens functioning in 
these areas, and the mechanisms that are involved [25]. 
Other effects of  sex hormones are associated with their 
influence on the mechanisms of  neural plasticity, includ-
ing participation in the growth of  nerve cells, synapto-
genesis, myelination, and other possible mechanisms 
[10]. Both, neurons themselves, and glial cells take part 
in the biosynthesis and metabolism of  neurosteroids [5]. 

Statistically reliable data were presented by Weis, 
Hausmann and associates confirming the neuromodu-
latory effect of  estradiol depending on the phases of  
the menstrual cycle. The authors prove functional cere-
bral asymmetry, changes in functional connections in the 
dominant and non-dominant hemispheres depending 
on the menstrual and follicular phases in women, which 
is associated with the effects of  sex hormones, especially 
estradiol, in addition to the established role of  proges-
terone [26]. There is enough scientifically based evidence 
that estrogen performs protective functions in a woman’s 
body, influencing the evolution, and providing a more 
favourable prognosis for schizophrenia [1,7,10,21]. It is 
believed that sex differences in schizophrenia are associ-
ated with the influence of  sex hormones on the severity 
of  symptoms, evolution, and prognosis of  this disease. 
Some clinical studies have demonstrated positive results 
in patients with schizophrenia using estrogen, and the 
best effects were observed in the evolution of  positive 
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symptoms [21]. Sezer, Köşger and associates have inves-
tigated the levels of  follicle stimulating hormone (FSH), 
luteinizing hormone (LH), prolactin, estradiol, and pro-
gesterone in blood plasma in schizophrenia, as well as 
the severity of  symptoms depending on the phase of  
the menstrual cycle in female patients with schizophre-
nia [27]. Other authors conducted a systematic review 
and meta-analysis, which resulted in ,,strong evidence of  
increased hospitalizations for perimenstrual psychotic 
disorders, consistent with the estrogen protection hy-
pothesis” [13]. The same authors state that, the rate of  
hospitalization during the perimenstrual phase was 1.48 
fold higher than expected (95 % CI: 1.31 – 1.67), and the 
worsening of  psychotic symptoms ranged from 20 % to 
32.4 %” [13]. 

As is well known, adverse reactions to antipsychotics 
often occur in the treatment of  patients with schizophre-
nia, including hormonal and metabolic disorders, namely 
hyperprolactinemia and metabolic syndrome. These con-
sequences may also depend on the phases of  the men-
strual cycle. It has been suggested that elevated prolactin 
levels cause a decrease in estrogen levels, may be a reac-
tion to stress, or can result from exposure to antipsychot-
ics [14]. Other authors also report the effect of  hyperp-
rolactinemia on the synthesis of  estradiol in the ovaries in 
patients with schizophrenia and schizoaffective disorder 
during treatment with classical and non-classical neuro-
leptics, and thus, the relationship between prolactin and 
sex hormones [28]. Describing the effect of  prolactin on 
sex hormones, the authors state that ,, prolactin, by bind-
ing to gonadotropin ovarian receptors, inhibits the effect 
of  gonadotropins on steroidogenesis and reduces the 
sensitivity of  the ovaries to exogenous and endogenous 
gonadotropins” [28]. Hormonal imbalance and menstru-
al irregularities, as a manifestation of  hyperprolactinemia 
in response to treatment with antipsychotic drugs, lead 
to an imbalance in the estradiol/testosterone ratio [28]. 
Increases in testosterone levels are associated with de-
creases in estradiol and, to a lesser extent, prolactin lev-
els [28]. Other authors also report worsening of  schizo-
phrenia symptoms ,,during phases of  the menstrual cycle 
with low estradiol levels and during the postmenopausal 
period when estradiol levels decrease” [29]. The effect 
of  estrogen on the emotional, behavioural and cognitive 
state of  patients with neuropsychiatric disorders in both 
sexes is also mentioned [7,30]. 

Clinical findings

Chua, de Izquierdo, Kulkarni and associates in the 
systematic review of  four clinical studies (n = 108), com-
pared estrogen only with placebo and came to the con-
clusion that short-term scores for general mental state 
showed no significant difference between groups. Data 
from all four studies showed that overall loss was low 

(5 %), with no significant differences between groups 
(n = 96, 4 RCTs, RR 0.95 CI 0.2 to 6.1) [31]. However, 
the following studies show results in favour of  estrogens 
as adjunctive therapy to antipsychotics. A comparative 
analysis of  several studies can be seen in Table no. 1. 

The results show that the first two studies were not 
randomized, and the last one was a cohort study. In the 
study related by Louza MR and associates at the end of  
the study, only estrone was increased without an increase 
in estradiol. But is not specified which type of  estrogen 
was given to the patients. 

In the meta-analysis  performed for studies with es-
tradiol until March 2022 with only randomized, dou-
ble-blind, placebo-controlled studies with six estradiol 
versus placebo (n = 724) , adjunctive estradiol outper-
formed the placebo in terms of  the Positive and Nega-
tive Syndrome Scale (PANSS) total score (MD = -7.29; 
95 % CI = -10.67 to - 3.91; I2 = 59.1 %; p < 0.001; k = 
9; N = 858), positive symptom score (MD = -1.54; 95% 
CI = -3.04 to -0.72; I2 = 45.8 %; p < 0.001; k = 7; N = 
624), negative symptom score (MD = -1.9; 95 % CI = - 
1.77 to -0.34; I2 = 37.6 %; p < 0.05; k = 14; N = 1042), 
and general psychopathology score (MD = -4.27; 95% 
CI = -7.14 to -1.41; I2 = 76.3 %; p < 0.005; k = 7; N = 
624) (37).

The role of other hormones in development of clinical 
features in schizophrenia

In addition to the study of  hormonal profiles and cor-
relations between follicle stimulating hormone (FSH), lu-
teinizing hormone (LH), prolactin, estradiol, and proges-
terone during the menstrual cycle in schizophrenia, Sezer, 
Köşger and associates used scales such as Positive and 
Negative Symptom Scale (PANSS), Calgary Depression 
Scale for Schizophrenia (CDSS), and Hamilton Anxiety 
Rating Scale (HAM - A) [27]. In the obtained results, the 
scores were lower in the luteal phase than in the follicular 
phase and were statistically significant, which means that 
clinical symptoms in patients with schizophrenia improve 
in the luteal phase and worsen in the follicular phase of  
the menstrual cycle [27]. The authors also statistically 
proved correlations between steroid hormonal effects 
and psychopathology, namely negative correlations be-
tween follicle stimulating hormone and the PANSS posi-
tive symptom subscale (r = -0.393, P = 0.035), as well as 
between prolactin and the PANSS total score (r = -0.406, 
P = 0.029). Finally, the authors draw the very important 
conclusion that dysfunction of  sex steroid hormones in 
patients with schizophrenia leads to changes in mental 
status, and ultimately, sex hormones may influence the 
severity of  symptoms in schizophrenia [27]. According 
to the table 2 reported by Baird DT. Fraser IS., the high-
est level of  estradiol and estrone is in the preovulatory 
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phase and remains high in the mid-luteal phase, and pro-
gesterone has an increase in the preovulatory phase and 
the highest value in the mid-luteal phase.

Similarities to estrogen and progesterone are also 
seen in the localization of  the receptors in the brain. 
The amygdala, hypothalamus, and hippocampus contain 
enough estrogen and progesterone-sensitive receptors. 
Estrogen receptors are located in the cerebellum, ven-
tral tegmentum, hippocampus, amygdala, frontal cortex, 
midbrain raphe nuclei, and brainstem, and progesterone 
receptors are located in the amygdala, midbrain, brain-
stem, hippocampus, cerebellum, and frontal cortex [10]. 
It is evident that the localization of  estrogen and pro-
gesterone receptors is basically the same, with the ex-
ception of  the ventral tegmentum, where only estrogen 
receptors are located. The result concludes that more 
research is needed to evaluate the role of  follicle-stim-
ulating hormone, luteinizing hormone, prolactin, pro-
gesterone, and estrogen and that sex hormones could 
be used in patients with schizophrenia as an alternative 
therapy, especially in those who “do not respond ad-
equately to treatment” [27]. Another hormone, namely 
progesterone, is a natural progestin synthesized by the 
ovaries in women and the testes and adrenal cortex in 
men [39]. Allopregnanolone is considered the main me-
tabolite of  progesterone, and its levels increase during 
pregnancy, reaching maximum levels in the third trimes-
ter of  gestation [40]. Autumn and associates state that 
because allopregnanolone levels ,,increase throughout 
pregnancy and decline sharply to normal levels in the 
postpartum period,” this suggest that altered allopreg-
nanolone level may be involved in the pathogenesis of  
postpartum depression [41]. According to Luisi, Pe-
traglia and associates allopregnanolone is active in the 
central nervous system and blood pressure control” 
and is thought to be ,,involved in pregnancy-induced 
adaptive processes”[40]. In addition to the reproduc-
tive function, progesterone performs immunomodula-
tory, cholesterol synthesis inhibitory and neuroprotec-
tive functions [39,42]. Progesterone reduces the level 
of  gonadotropin-releasing hormone and the release 
of  gonadotropins during the transition from the lute-
al phase to the follicular phase [43]. Allopregnanolone 
also enhances gene expression by promoting mitosis of  
nerve cells, inhibits gene expression by suppressing cell 
proliferation, and also induces a rapid increase in in-
tracellular calcium in hippocampal neurons activated by 
the GABA type A receptor [44]. Another mechanism 
of  action of  progesterone and estrogen is their abil-
ity to bind to an atypical protein, the sigma 1 (σ1) re-
ceptor, triggering neuroprotective activity [4,45]. Sigma 
1 receptors are also implicated in release of  dopamine 
and glutamate in the brain. Carcolé, Zamanillo and as-
sociates highlight the blockade of  sigma-1 receptors 

that alleviates the nociceptive, cognitive and emotional 
manifestations associated to chronic osteoarthritis pain 
[46]. The antidepressant effect of  estradiol has been re-
ported previously by other authors. This effect is sup-
posed to be due to the action on dopamine, serotonin, 
and sigma-1 receptors [47]. For these reasons, antide-
pressants are frequently used as adjunctive treatment to 
reduce the negative symptoms in schizophrenia.

Hormonal implications in postpartum disorders

There is a close connection between sex hormones 
and the main neurotransmitters, such as serotonin, do-
pamine, GABA, and glutamate, so sex hormones affect 
mood, behaviour, and cognitive abilities, participate in 
the pathogenesis of  mental diseases [2,10,12,23]. The 
GABA system is the main inhibitory mediator of  the 
brain and the central nervous system; it participates in 
the regulation of  such brain functions as mood, behav-
iour, excitement, and cognition [48]. Therefore, antide-
pressants that belong to the group of  positive modu-
lators of  GABA receptors (brexanolone, zuranolone) 
have been developed based on its mechanisms [48,49]. 
Brexanolone - belongs to the class of  GABA - A modu-
lator drugs, was called a “breakthrough therapy” by the 
FDA, and was approved in March 2019 for the treat-
ment of  postpartum depression [50]. According to 
Azhar and associates, the mechanism of  action of  brex-
anolone remains unclear. [50]. However, it is known that 
brexanolone is the form of  allopregnanolone, which is 
considered the main metabolite of  progesterone [50]. In 
August 2023, the FDA approved the second antidepres-
sant from this class, zuranolone. Both brexanolone and 
zuranolone are indicated for the treatment of  postpar-
tum depression [51]. Moreover, Сlauton, Lasser and as-
sociates conclude on the basis of  a randomized clinical 
trial that zuranolone, proved its potential in the treat-
ment of  adult patients with a major depressive episode” 
[52]. Based on these data was concluded that, allopreg-
nanolone agonists present a new mechanism of  action 
in the treatment of  depressive disorders” [41]. The au-
thors state that clinical trials and preliminary findings, 
confirm the improvement of  the condition of  patients 
with depression symptoms by brexanolone in postpar-
tum depression, and zuranolone in major depressive 
episode, bipolar and postpartum depression” [41]. The 
mechanisms of  action of  brexanolone and zuranolone 
are not yet fully understood, but appear to be similar. 
[48,49,53]. Therefore, allopregnanolone is considered a 
potent endogenous neuroactive steroid that modulates 
neuronal excitability through GABA-A receptors. [3]. 
Fink George and associates, in discussing the clinical rel-
evance of  treating depressive symptoms with estrogen 
as a “natural psychoprotective agent,” concluded that 
the effectiveness of  estrogen therapy or selective sero-
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tonin reuptake inhibitors (SSRIs) in alleviating depres-
sive symptoms associated with premenstrual syndrome 
supports the hypothesis that sex differences in schizo-
phrenia may be related to estrogen’s modulatory effects 
on 5-HT2A receptors. [12]. The authors argue that es-
trogen increases the density of  serotonin receptors – 5 
- hydroxytryptamine 2A (5 - HT2A) in areas of  the brain 
responsible for the control of  mental state, emotions, 
and behaviour, as well as the number of  dopamine (D2) 
receptors in the striatum [12].

Discussion

Scientific evidence highlights the neuroprotective, 
anti-inflammatory, and neuromodulatory effects of  es-
trogen, as well as its therapeutic potential in psychiatric 
disorders such as schizophrenia, postpartum depression 
and menopause. This suggests that estrogen and proges-
terone, as well as their metabolites, play a critical role in 
regulating mood and the symptoms of  schizophrenia. 
Therefore, treatment of  schizophrenia, postmenopaus-
al, and postpartum depression with estrogens requires a 
comprehensive understanding of  hormonal status and 
its impact on mental health. Estrogens, especially estra-
diol, have shown therapeutic effects in several studies. 
There are also risks associated with the effectiveness and 
safety of  estrogen therapy. There are also some concerns 

about the quality and design of  earlier clinical studies. 
No clear correlation was established between the dose, 
duration of  therapy, and the occurrence of  immediate 
or delayed side effects. This underscores the need for 
future well-designed randomized controlled trials. 

In conclusion, estrogen, as well as progesterone and 
allopregnanolone, appears to hold significant potential 
in the treatment of  schizophrenia and postpartum dis-
orders. Their use may contribute to a more favorable 
prognosis in schizophrenia. Moreover, estrogen thera-
py could enable a reduction in antipsychotic dosage and 
help minimize associated side effects. Future research 
should focus on exploring estrogen and other sex hor-
mones as adjunctive treatments for schizophrenia and 
postpartum depression, with careful consideration of  
optimal dosing, safety, treatment duration, and overall 
therapeutic efficacy.
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Table 2.  Production Rate of  Sex Steroids in Women at Different Stages of  the Menstrual Cycle [38]

Sex Steroids
Daily Production Rate

Early Follicular Preovulatory Mid-luteal
Progesterone (mg) 1 4 25
17α - Hydroxyprogesterone (mg) 0.5 4 4
Dehydroepiandrosterone (mg) 7 7 7
Androstenedione (mg) 2.6 4.7 3.4
Testosterone (µg) 144 171 126
Estrone (µg) 50 350 250
Estradiol (µg) 36 380 250
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