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Abstract. Clarifying antipsychotic effects on kynurenine-pathway metabolites may improve understanding of their role 
in major mental illnesses. Therefore, this study aimed to assess plasma quinolinic and kynurenic acid levels in patients 
with major mental illnesses. 85 adults comprising 55 treatment-experienced patients with major mental illnesses; 
schizophrenia, bipolar and depression, and 30 controls were enrolled into this study. The plasma levels of quinolinic 
acid and kynurenic acid were determined using Enzyme Linked Immunosorbent Assay. Plasma quinolinic acid level 
was significantly lower in patients with major mental illnesses (14.52 (7.16-48.24) mg/mL) compared with the controls  
(157.79 (68.64-464.05)  mg/mL). In contrast, plasma kynurenic acid level was higher in patients with major mental 
illnesses (243.96 (210.65-283.05)  μmol/L) compared with the controls (215.36 (185.67-243.65)  μmol/L). After 
stratification into groups, patients with schizophrenia (22.86 (7.62-53.14) mg/mL), bipolar (15.34 (8.37-48.21) mg/mL) 
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depression, Y. Pan et al. [6] examined the association between 
cognitive deficits and kynurenine-pathway metabolites in 
individuals with depression. They reported reduced plasma 
concentrations of kynurenine and QA, alongside a marked 
increase in KA, when compared with healthy controls. In a 
related study, R. Colle et al. [7] also found decreased circulat-
ing levels of kynurenine, KA, and picolinic acid in depressed 
patients, and further noted that KA levels rose significantly 
after treatment with antidepressant medications.

K. Hebbrecht et al. [8] investigated how alterations in 
the kynurenine pathway relate to cognitive performance 
across various mood states in individuals with bipolar 
disorder. Their findings showed that plasma KA concen-
trations were markedly reduced in patients compared 
with healthy controls, and lower KA levels correlated with 
poorer overall cognitive outcomes. More recently, E. Yavuz 
Ataşlar & K. Altınbaş  [9] assessed the predictive value of 
circadian rhythm markers and tryptophan-kynurenine 
pathway indices in bipolar disorder. They found that both 
patients with bipolar disorder and their siblings exhibited 
an increased kynurenine/tryptophan ratio. In a study in-
vestigating if individual catabolites could serve as diagnos-
tic biomarkers, M. Brum et al.  [10] reported that plasma 
concentrations of tryptophan, kynurenine, KA, and QA 
were reduced in the overall patient cohort (schizophrenia, 
bipolar disorder and depression) compared with healthy 
controls, and that the pattern was largely driven by differ-
ences observed in individuals with bipolar disorder. They 
however, did not observe any significant difference among 
the specific diagnostic groups.

Findings across studies have been inconsistent, par-
ticularly regarding KA and QA concentrations, due 
to factors like study populations, ethnicity, diagnostic 
thresholds, medication exposure, and methodologies. Few 
studies have explored these metabolites in African popu-
lations, despite evidence that genetic, environmental, die-
tary, and treatment factors may affect immune-metabolic 
pathways. Given the differences in antipsychotic responses 
across populations, there is a need for population-specif-
ic investigations. Despite the clinical burden of mental 
illnesses in Nigeria, data on kynurenine-pathway metabo-
lites during antipsychotic therapy remain limited. The pur-
pose of this study was to assess alterations in specific me-
tabolites of the kynurenine pathway in patients with major 
mental disorders receiving treatment, in order to address 
this knowledge gap.

Introduction
Major mental illnesses  (MMI), including schizophrenia, 
bipolar disorder, and depression, are complex and heter-
ogeneous conditions with substantial personal, social and 
economic burdens worldwide. Aetiology extends beyond 
neurotransmitter as it involves abnormalities in hypotha-
lamic-pituitary-adrenal axis regulation, alongside epige-
netic modifications, neuroinflammatory processes, and 
altered kynurenine pathway metabolism. Adequate under-
standing of the biological pathways that integrate these sys-
tems is clinically essential for improving diagnosis, mon-
itoring treatment response, and advancing personalised 
therapy. Among these pathways, alterations in tryptophan 
metabolism and downstream neuroactive metabolites con-
tinue to gain growing attention as possible contributors to 
symptom progression and therapeutic outcomes.

Inflammation has been shown to play a significant role 
in the clinical progression of neuropsychiatric disorders. 
Elevated levels of proinflammatory cytokines, inflammato-
ry mediators, acute phase proteins, cell sensors, and adhe-
sion molecules were found in a study by K.S. Akinlade et 
al. [1] in the blood and cerebrospinal fluid of patients with 
MMI. The kynurenine pathway is a biological interface 
linking immune activation to neurochemical and behav-
ioural disturbances in psychiatric disorders as the pathway 
generates multiple neuroactive metabolites. Approximate-
ly 95-99% of tryptophan is metabolized through the ky-
nurenine pathway, while the remainder is used for protein 
synthesis or converted into serotonin and melatonin  [2]. 
Several studies have examined alterations in kynurenine 
pathway metabolites in schizophrenia. M.  Marković  et 
al.  [3] assessed plasma levels of tryptophan, kynurenine, 
and kynurenic acid (KA) during both the acute and remis-
sion phases of schizophrenia. Their findings showed that 
kynurenine and KA were consistently reduced in affected 
individuals, regardless of disease stage, antipsychotic ther-
apy, episode number, or illness duration. In a related study, 
C. Kuuskmäe et al. [4] evaluated kynurenine pathway dy-
namics in schizophrenia spectrum disorders and similarly 
reported decreased KA and quinolinic acid  (QA), noting 
that antipsychotic treatment diminished the magnitude of 
pathway alterations over time.

M.  Li  et al.  [5] analysed serum and urine kynurenine 
metabolites in drug-naïve patients with first-episode schizo-
phrenia and observed an elevated QA/KA ratio, indicating a 
shift toward neurotoxic dominance alongside reduced con-
centrations of neuroprotective metabolites. In patients with 

and depression (6.18 (2.66-43.05)  mg/mL) had significantly lower quinolinic acid levels compared with the controls  
(157.79 (68.64-464.05)  mg/mL). However, kynurenic acid levels were only significantly elevated in patients with 
schizophrenia (247.0 (208.34-290.22 μmol/L) and bipolar (243.20 (212.85-291.12) μmol/L) compared with the controls 
(215.36 (185.67-243.65) μmol/L). The plasma levels of quinolinic acid and kynurenic acid did not differ significantly 
among patients with schizophrenia, bipolar disorder, and depression. Treated patients with major mental illnesses 
exhibited a kynurenine metabolite profile indicative of reduced neurotoxicity and enhanced neuroprotection. These 
metabolites may serve as potential biomarkers for monitoring treatment effects
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Materials and Methods
This study was conducted in full compliance with the ethi-
cal principles of the Declaration of Helsinki [11]. The study 
was conducted at the University of Ibadan and approved by 
the University of Ibadan/University College Hospital (UI/
UCH) Joint Ethics Committee (UI/EC/23/0456) signed on 
05  August  2024. Written informed consent was obtained 
from all the study participants, and for individuals with im-
paired decision-making capacity, assent was secured from 
appropriate relatives or guardians. The study was conduct-
ed between August 2024 and January 2025. This study en-
rolled 85 participants, comprising 33 patients with schiz-
ophrenia, 12 with bipolar disorder, 10 with depression, 
and 30 apparently healthy controls. Considering the sex of 
the study participants, there were 15 males and 15 females 
among the controls, while the MMI group had 28  males 
and 27 females. Patients were recruited from the Psychia-
try Department of the University College Hospital, Ibadan, 
and New World Specialist Hospital, Molete, Ibadan, Nige-
ria. Control participants were recruited from the Ibadan 
metropolis and were certified to be free of psychiatric dis-
orders by a Consultant Psychiatrist. 

Diagnoses of schizophrenia, bipolar disorder, and de-
pression were established using the Diagnostic and Statis-
tical Manual of Mental Disorders, Fifth Edition  (DSM-5) 
criteria [12]. Exclusion criteria included current substance 
abuse or dependence, autoimmune disorders or steroid 
therapy, diabetes mellitus, and severe or unstable medical 
conditions. A short structured questionnaire was used to 
obtain information on demography and clinical history. 
The questions included age of the participant at the time 
of enrollment, sex (male or female), highest level of edu-
cation attained, marital status (single, married, separated/
divorced, widowed), employment status (employed, un-
employed, student, retired), duration of illness since initial 
diagnosis (in years), family history of psychiatric disorders 
particularly first-degree relatives, current medications and 
duration of treatment, including antipsychotics, mood sta-
bilizers, and antidepressants, history of substance abuse, 
and history of comorbid medical conditions, including 
autoimmune disorders, diabetes mellitus, or other chronic 
illnesses. Therefater, venous blood samples (5 mL) was col-
lected from each study participant into heparin-containing 
sample bottles and plasma was obtained as appropriate. 
The plasma samples were thereafter, stored at -20°C until  

analysed. Plasma levels of KA and QA were determined us-
ing sandwich ELISA following the manufacturer’s instruc-
tion (Melsin Medical Co., China). 

Data were analysed  using the Statistical Package for So-
cial Sciences version 27.0 and Graphpad version 9.0 software 
package. Normal distribution of the data was assessed using 
Shapiro-Wilk test and Kolmogorov-Smirnov test. Differences 
in the mean values of age was determined using the Student’s 
t-test, while the Kruskal-Wallis H and Man Whitney U tests 
were used to determine the differences in the median values 
of each variable between the groups. Chi-square was used 
to determine association between sex and various cohorts. 
Thereafter, a rank-based one-way analysis of covariance was 
conducted to compare the different groups on the depend-
ent variable, adjusting for age as a covariate. The dependent 
variable was rank-transformed due to violations of normal-
ity assumptions. The correlation between the variables was 
assessed using Spearman’s Rho correlation. P-values below 
0.05 (2-tailed) were regarded as statistically significant. The 
results are presented as mean ± standard deviation, median 
(interquartile range), and in box plots, where applicable.

It is important to note that the statistical power of this 
study was limited by the small and unequal sample sizes 
in some diagnostic subgroups. This reduces the ability to 
detect small to moderate effect sizes and may affect the sta-
bility of variance estimates. Also, the absence of baseline 
QA and KA levels and medication history prevent causal 
inference regarding the effects of antipsychotic therapy on 
selected metabolites of the kynurenine pathway. Therefore, 
findings from this study should be interpreted as prelimi-
nary and require validation in larger, well-powered longitu-
dinal studies involving drug-naive cohorts. 

Results and Discussion
The mean ages of the patients with MMI and controls were 
36.38  ±  11.65 years and 29.40  ±  7.41 years, respectively. 
There was significant difference between the mean ages of 
MMI compared with the controls (p = 0.001). There was no 
significant association between the sex and the study co-
horts (p = 0.936). As shown in Table 1, plasma QA level was 
significantly lower in patients with MMI compared with the 
controls. In contrast, the plasma KA level was significantly 
higher in patients with MMI compared with the controls. 
Similarly, the median KA/QA ratio was significantly higher 
in MMI group compared with the controls.

Parameters MMI (n = 55) Controls (n = 30) p-value

Age (years) 36.38 ± 11.65 29.40 ± 7.41 0.001*

Sex
Male

Female
28 (50.9%)
27 (49.1%)

15 (50.0%)
15 (50.0%) 0.936†

QA (mg/mL) 14.52
(7.16-48.24)

157.79
(68.64-464.05) 0.000*

KA (μmol/L) 243.96
(210.65-283.05)

215.36
(185.67-243.65) 0.004*

Table 1. Age, sex and plasma levels of QA and KA in patients with MMI and control
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Since age was significantly different between the two 
groups, a rank-based analysis of covariance was performed 
to assess group differences in plasma QA, KA, and the  
KA/QA ratio in MMI group compared with the controls 
while adjusting for age. For QA, KA and KA/QA ratio, the 
overall models were statististically significant (p  =  0.000, 
p = 0.010 and p = 0.000, respectively). As shown in Table 2,  

QA ranks differed significantly in patients with MMI and 
controls, after age adjustment. A similar pattern was observed 
for KA and KA/QA ratio. However, age showed insignificant 
independent associations with QA, KA and KA/QA ratio. 
Across all analyses, Bonferroni-adjusted pairwise compari-
sons revealed significant differences in QA, KA and KA/QA  
ratio between the two groups.

Note: *significant at p < 0.05; †p-value from chi-square
Source: compiled by the authors

Note: *significant at p < 0.05. Rank-based Analysis of Covariance was used because QA and KA were non-normally 
distributed. Diagnostic groups included MMI and controls
Source: compiled by the authors

Continued Table 3

Figure 1. Plasma levels of QA, KA and KA/QA ratio in patients
Source: compiled by the authors

Parameters MMI (n = 55) Controls (n = 30) p-value

KA/QA ratio 17.51 
(5.46-44.21)

1.38
(0.25-2.47) 0.000*

Table 2. Age-adjusted differences in the parameters in the study participants
Outcome variable Source of variation F (df = 1.82) p-value Partial η²

QA rank Diagnostic group 69.375 0.000* 0.458
Age (covariate) 1.469 0.229 0.018

KA rank Diagnostic group 7.255 0.009* 0.081
Age (covariate) 0.428 0.515 0.005

KA/QA ratio rank Diagnostic group 71.542 0.000* 0.466
Age (covariate) 2.273 0.135 0.027

As shown in Figure 1, the plasma levels of QA were 
significantly lower in patients with schizophrenia, bipolar 
disorder and depression compared to controls (p-values; 
<0.0001, <0.0001, and <0.0001, respectively). In contrast, 
plasma KA levels were significantly higher in patients 
with schizophrenia, and bipolar compared to controls 

(p-values; 0.0030 and 0.0296, respectively) but the level 
was similar in patients with depression and the controls. 
Similarly, the ratio of KA to QA was significantly high-
er in patients with schizophrenia, bipolar and depression 
compared to controls (p-values; <0.0001, <0.0001, and 
<0.0001, respectively).
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Table 3 presented the plasma concentrations of KA and 
QA in patients with schizophrenia, bipolar disorder, and 
depression. While significant age differences were observed 
between the three groups, the plasma levels of QA, KA, and 
the KA/QA ratio were comparable across all groups.

Since age was significantly different among the patients 
groups, a rank-based analysis of covariance was performed to 
assess group differences in plasma QA, KA, and the KA/QA  
ratio while adjusting for age. As shown in Table 4, after age 

adjustment, QA ranks did not differ significantly among 
patients with schizophrenia, bipolar disorder, and depres-
sion (F(2.51) = 0.573, p = 0.568). A similar pattern was ob-
served for KA. For the KA/QA ratio, the overall model was 
statistically significant; however, the diagnostic group effect 
remained non-significant, while age showed a significant 
independent association with the ratio (p = 0.006). Across 
all analyses, Bonferroni-adjusted pairwise comparisons re-
vealed no significant differences between diagnostic groups.

Parameters Schizophrenia Bipolar Depression p-value

Age (years) 40.42 ± 11.43 30.08 ± 10.93 30.60 ± 7.29 0.000*

Sex
Male

Female
17 (51.5%)
16 (48.5%)

5 (41.7%)
7 (58.3%)

6 (60.0%)
4 (40.0%) 0.689†

QA (mg/mL) 22.86
(7.62-53.14)

15.34
(8.37-48.21)

6.18
(2.66-43.05) 0.422

KA (μmol/L) 247.0 
(208.34-290.22)

243.20 
(212.85-291.12)

230.76
(182.06-263.46) 0.448

KA/QA ratio 15.99 (6.41-43.38) 16.47 (4.38-28.71) 48.03 (3.45-102.67) 0.482

Table 3. Age, sex and plasma levels of QA and KA in patients with MMI and control

Table 4. Age-adjusted differences in the parameters in schizophrenia, bipolar disorder, and depression patients

Table 5. Correlation between plasma levels of QA and KA in patients with MMI and controls

Note: *significant at p < 0.05, †p-value from chi-square
Source: compiled by the authors

Note: *significant  at p < 0.05. Rank-based Analysis of Covariance was used because QUIN and KYNA were non-normally 
distributed. Diagnostic groups included schizophrenia, bipolar disorder, and depression
Source: compiled by the authors

Correlations between plasma QA and KA levels in pa-
tients with MMI and controls are shown in Table 5. Plasma 

Outcome variable Source of variation F (df = 2.51) p-value Partial η²

QA rank Diagnostic group 0.573 0.568 0.022

Age (covariate) 3.784 0.057 0.069

KA rank Diagnostic group 0.641 0.531 0.025

Age (covariate) 0.277 0.601 0.005

KA/QA ratio rank Diagnostic group 1.324 0.275 0.049

Age (covariate) 8.294 0.006* 0.140

QA level had no significant correlation with plasma KA 
level in patients with MMI and controls. 

Parameters MMI Controls
r-value p-value r-value p-value

QA vs KA 0.179 0.191 0.162 0.391

Source: compiled by the authors

The pathophysiology of schizophrenia, bipolar disorder, 
and depression encompasses various levels of neuroimmune 
interactions, from the hypothalamic-pituitary-adrenal axis 
to elevated pro-inflammatory cytokines that interfere with 
neuroplasticity, neurogenesis, and the regulation of neu-
rotransmission in different brain regions. Considering the 
complex crosstalk between neurotransmitter systems, neu-
roplasticity, and immune function, the kynurenine pathway 

represents a promising target for investigation [13]. QA, a 
known N-methyl-D-aspartate receptor agonist, is a known 
neurotoxic metabolite implicated in neuroinflammatory 
processes in MMIs such as major depressive disorder [14]. 
In this study, it was observed that plasma QA levels were 
significantly lower in MMI patients compared to healthy 
controls, even after adjusting for age. Although this obser-
vation supported the report of K. Skorobogatov et al. [15] 
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which showed that serum QA level was significantly lower 
in combined patients with schizophrenia and bipolar dis-
order compared to controls, it contrasts with other studies 
that linked elevated QA level to heightened neuroinflam-
mation and excitotoxicity in patients with MMI [16]. These 
discrepancies could be due to the heterogeneity in patient 
characteristics, particularly the use of antipsychotic medi-
cations. In this study, all the MMI patients were on antipsy-
chotic treatment at the time of sample collection, although 
medication type, dosage, or treatment duration could not 
be standardised or controlled for due to limited clinical 
documentation. S.R.  Patlola  et al.  [17] reported that cer-
tain antipsychotics such as risperidone, an atypical antip-
sychotics, downregulate interleukin-6 and tumour necrosis 
factor-alpha levels in patients with chronic schizophrenia. 
They also reported that the duration of illness influences the 
extent of cytokine alteration. This antipsychotic-associated 
modulation of inflammatory pathways may impact kynure-
nine metabolism. While antipsychotic therapy may play a 
role, the absence of baseline QA levels precludes definitive 
conclusions about causality as other factors such as illness 
chronicity, nutritional status, or immune function may also 
play important roles. Taken this together with the unexpect-
edly elevated QA levels observed in the control group, these 
findings underscore the need for large population prospec-
tive studies that will explore the influence of diet, systemic 
inflammation, and assay variability on metabolites of the 
kynurenine pathway in patients with MMI. 

Changes in peripheral metabolites of the kynurenine 
pathway, as reported by M. Brum et al. [10], are phase-spe-
cific and specific to disorders in patients with major de-
pressive disorder, schizophrenia, and bipolar disorder. In 
this study, even after adjusting for age, the plasma levels of 
QA were insignificantly different in patients with schizo-
phrenia, bipolar and depression. This observation corrob-
orates the report of F. Cathomas et al. [18] which showed 
that the levels of QA in patients with schizophrenia and 
depression are similar. Observation from this study could 
indicate that the pattern of change in QA level in patients 
with MMI on antipsychotics is similar irrespective of the 
illness. KA, an endogenous antagonist of N-methyl-D-as-
partate and α-7 nicotinic receptors, was found to be signif-
icantly elevated in MMI patients particularly, those with 
schizophrenia and bipolar disorder compared to controls. 
These observations are consistent with the results of a study 
by A. Trepci et al. [19], which reported elevated cerebro-
spinal fluid levels in these disorders. A.M. Myint et al. [20] 
reported an upward trend in KA after six weeks of antip-
sychotic therapy, which may reflect a shift in the kynure-
nine pathway toward neuroprotection. While observation 
from this study is consistent with the possibility of such a 
shift, the lack of baseline or drug-naïve comparisons limits 
the strength of this inference. A study by F. Cathomas et 
al.  [18] reported that plasma KA levels in patients with 
schizophrenia and depression were similar. Similar trend 
was observed in this study as the plasma levels of KA were 
insignificantly different in patients with schizophrenia, 

bipolar disorder and depression. This observation further 
supports the earlier suggestion that the pattern of change 
in kynurenine metabolites during antipsychotics therapy 
is similar irrespective of the illness.

While KA levels were elevated and QA levels reduced 
in MMI patients relative to controls, were observed a sig-
nificantly higher KA/QA ratio across all patient subgroups 
compared to controls. The KYNA/QUIN ratio has been 
proposed as a neuroprotective index, largely reflecting the 
balance between excitotoxic and neuroprotective arms of 
the kynurenine pathway [14]. Previous reports on KA/QA 
ratio in patients with MMI are inconsistent. B.E. Wurfel et 
al. [21] reported decreased KA/QA ratio in bipolar disorder 
and depression, while W. Marx et al. [22] observed no sig-
nificant differences in schizophrenia. This variability may 
stem from differences in sample types, analytical methods, 
clinical status, and treatment exposure. The absence of sig-
nificant differences in the KA/QA ratio, similar to the pat-
terns observed for QA and KA levels, across schizophrenia, 
bipolar disorder, and depression groups further suggest a 
shared metabolic profile in treated patients with MMI.

In summary, drug-experienced patients with MMI 
exhibited significantly lower plasma QA levels and high-
er KA levels compared with healthy controls, resulting in a 
markedly increased KA/QA ratio, even after adjusting for 
age. These alterations were consistent across schizophrenia, 
bipolar disorder, and depression, with no significant differ-
ences among diagnostic subgroups. The findings suggest a 
shift in kynurenine pathway metabolism towards reduced 
neurotoxicity and enhanced neuroprotection in drug-ex-
perienced patients. 

Conclusions
This study demonstrated that age-adjusted plasma QA levels 
were markedly lower in patients with MMIs than in controls 
(median 14.52 (7.16-48.24) vs 157.79 (68.64-464.05)  mg/
mL; F(1.82) = 69.375, p < 0.001, partial η² = 0.458). In con-
trast, plasma KA levels were significantly higher in patients 
with MMI (243.96 (210.65-283.05) vs 215.36 (185.67-
243.65) μmol/L; F(1.82) = 7.255, p = 0.009), resulting in a 
substantially elevated KA/QA ratio (17.51 (5.46-44.21) vs 
1.38 (0.25-2.47); F(1.82)  =  71.542, p  <  0.001). Subgroup 
analyses showed that patients with schizophrenia, bipolar 
disorder, and depression all exhibited significantly reduced 
QA levels and increased KA/QA ratio compared with con-
trols, while age-adjusted differences in the parameters and 
their ratio were not significant among the three diagnostic 
categories. These observations suggested a shared kynure-
nine metabolic profile across MMI in drug-experienced 
patients. Furthermore, plasma QA and KA levels were not 
significantly correlated in either the patients or controls, 
indicating independent regulation of these metabolites. 
Overall, the observed pattern of reduced QA, elevated KA, 
and increased KA/QA ratio is indicative of a shift towards 
reduced excitotoxicity and enhanced neuroprotection in 
treated MMI patients, potentially reflecting the immuno-
modulatory and anti-inflammatory effects of antipsychotic 
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may therefore serve as candidate peripheral biomarkers 
for monitoring treatment response in patients with MMI. 
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ication data, and baseline measurements are suggested to 
clarify causal relationships. Additionally, integrating die-
tary, inflammatory, and genetic factors will be essential for 
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Анотація. З’ясування впливу антипсихотичних препаратів на метаболіти кінуренінового шляху може покращити 
розуміння їхньої ролі у розвитку основних психічних захворювань. Тому метою цього дослідження було оцінити 
рівні хінолінової та кінуренової кислот у плазмі крові пацієнтів з основними психічними захворюваннями. 
У дослідженні взяли участь 85 дорослих, серед яких 55 пацієнтів з основними психічними захворюваннями 
(шизофренія, біполярний розлад та депресія), які раніше проходили лікування, та 30 осіб з контрольної групи. 
Рівень хінолінової кислоти та кінуренової кислоти в плазмі крові визначали за допомогою імуноферментного 
аналізу. Рівень хінолінової кислоти в плазмі крові був значно нижчим у пацієнтів з тяжкими психічними 
захворюваннями (14,52 (7,16-48,24) мг/мл) порівняно з контрольною групою (157,79 (68,64-464,05) мг/мл). 
Натомість рівень кінуренової кислоти в плазмі був вищим у пацієнтів з тяжкими психічними захворюваннями 
(243,96 (210,65-283,05) μмоль/л) порівняно з контрольною групою (215,36 (185,67-243,65) μмоль/л). Після 
стратифікації на групи пацієнти зі шизофренією (22,86 (7,62-53,14) мг/мл), біполярним розладом (15,34 (8,37-
48,21) мг/мл) та депресією (6,18 (2,66-43,05) мг/мл) мали значно нижчий рівень хінолінової кислоти порівняно 
з контрольною групою (157,79 (68,64-464,05) мг/мл). Однак рівень кінуренової кислоти був значно підвищений 
лише у пацієнтів із шизофренією (247,0 (208,34-290,22 μмоль/л) та біполярним розладом (243,20 (212,85-291,12) 
μмоль/л) порівняно з контрольною групою (215,36 (185,67-243,65) μмоль/л). Рівень хінолінової та кінуренової 
кислот не відрізнявся істотно у пацієнтів із шизофренією, біполярним розладом та депресією. Пацієнти, які 
лікувалися від серйозних психічних захворювань, мали профіль метаболітів кінуреніну, що вказував на зниження 
нейротоксичності та посилення нейропротекції. Ці метаболіти можуть слугувати потенційними біомаркерами 
для моніторингу ефектів лікування

Ключові слова: антипсихотики; запалення; метаболізм триптофану; розлади психічного здоров’я; 
нейропротекція
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