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Relationship between blood cholesterol and suicidal behaviour

Abstract. According to the World Health Organization report for 2021, the Republic of
Kazakhstan is among the countries with a high suicide rate in the world ranking, ranking 20th.
The nature and mechanisms of the development of suicidal behaviour in humans continue to
be insufficiently clear. Previously, a number of studies have revealed the relationship between
the level of lipids, in particular cholesterol, and the development of suicidal behaviour. Along
with this, there are studies that have not revealed any connection between suicidal behaviour
and cholesterol levels. Consequently, the role of cholesterol in the development of suicidal
behaviour in humans is an interesting research question. In this regard, we conducted a
literature review to determine the relationship between blood cholesterol levels and suicidal
behaviour. The literature was searched in the databases Web of Science, PubMed, Scopus, and
eLibrary. The search was carried out by the keywords: “cholesterol” or “total cholesterol” and
“suicide” or “suicidal behaviour”. Articles in English and Russian were included. Studies
involving only adult patients were included. As a result of the analysis of 79 articles, it was
revealed that the majority of authors (70%) came to the conclusion confirming the relationship
between cholesterol levels and suicidal behaviour. However, there are a number of studies
that do not confirm the existence of such a connection (17%). Despite the revealed contrast,
there is a small part of the works (13%) that are presented by reviews and meta-analyses and
cannot give an unambiguous answer to the research question we are interested in. Thus, the
revealed contradictions can be explained by the fact that suicidal behaviour is complex and
multifactorial. The use of cholesterol levels as a biomarker in the future would allow clinicians
to obtain a laboratory marker, which, in combination with clinical assessments and symptoms,
can make it possible to make a timelier diagnosis and assess the risks in patients with suicidal
behaviour. However, to date, the mechanisms of this relationship remain unclear, which is the
field for further scientific activity.
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Introduction

In recent years, according to the Committee on Legal Statistics and Special Accounts of
the Prosecutor General’s Office of the Republic of Kazakhstan, there is a tendency to decrease
suicidal behaviour in Kazakhstan. Thus, in 2021, 4thousand people committed suicide in the
country. In 2022, this figure decreased to 3.7 thousand people. Despite this, according to the
World Health Organization report for 2021, our country is among the countries with a high
suicide rate in the world ranking, ranking 20™. According to the reports of the group of experts
for the United Nations Children’s Fund (UNICEF) over the past ten years, the number of suicides
in the Republic of Kazakhstan amounted to 52-53 per 100 thousand population, with a critical
suicide threshold of over 20 people per 100 thousand population. In fact, the figures are even
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higher, since a huge number of suicides are hidden behind other causes of death, such as road
accidents or accidental poisoning. The presented statistics of commited suicides reflect the scale
of the problem only partially. The ratio of completed suicides, suicide attempts and trends are on
average 1:10:100. In our country, 4.5 thousand people attempted suicide in 2021, and 3.7 thousand
people in 2022. The above statistics confirm the special relevance of this problem for our country.
Since the nature and mechanisms of the development of suicidal behaviour in humans continue
to be insufficiently clear, further research in this area is needed.

Previously, a number of studies have revealed the relationship between the level of lipids, in
particular cholesterol (hereinafter referred to as CH) and the development of suicidal behaviour
[1,2,3,4,5,6, 7]. The first mention of this relationship was noted in 1990 in a meta-analysis of
primary intervention studies in cardiovascular diseases, which showed that cholesterol-lowering
treatment leads to an increase in mortality from diseases, mainly from suicides and injuries
[8]. Along with this, there are studies that have not revealed any connection between suicidal
behaviour and cholesterol levels [9, 10, 11, 12, 13, 14]. Therefore, the role of cholesterol in the
development of suicidal behaviour in humans is an interesting research question and may be a
promising direction in the study of this problem.

In this regard, the purpose of this article is to review the literature on the role of cholesterol
levels in the development of suicidal behaviour.

Methodology

Literature search was conducted in the databases Web of Science, PubMed, Scopus. The
search was carried out by the keywords: “cholesterol” OR “total cholesterol” and “suicide”
OR “suicidal behaviour.” The literature search yielded 190 results, of which 156 articles. This
topic has been sanctified since 1990 [8]. The question has become more and more relevant over
time. And the largest number of articles falls on 2017 and 2018 (17 and 16 articles, respectively).
Articles in English and Russian were included. This review included studies involving only
adult patients. 79 articles were selected.

Results

As a result of the analysis of 79 articles, it was revealed that the majority of authors (70%)
came to the conclusion confirming the relationship between cholesterol levels and suicidal
behaviour. Along with this, there are a number of studies that do not confirm the existence of
such a connection (17%). Despite the revealed contrast, there is a small part of the works (13%)
that are presented by reviews and meta-analyses and do not have an unambiguous answer to
the research question we are interested in. Thus, the revealed contradictions can be explained
by the fact that suicidal behaviour is a complex and multifactorial phenomenon. We grouped
and divided the authors’ information into 3 groups: CH affects suicidal behaviour; CH does not
affect suicidal behaviour and a neutral position.

Authors | Vear, country | Sample | Comment
Cholesterol affects suicidal behaviour
Danbaev S.U. 2008, 3565 people | In young people, high suicidal activity
Kazakhstan is more often associated with low

levels of cholesterol, in older age,
increased cholesterol is a risk factor for
atherosclerosis, which is also associated
with increased suicidal activity.
Davidovsky S.V., 2019, Belarus | 160 people | The lowest values in the blood serum of

Ibragimova Zh.A.,, men were noted in individuals who used
etc. high-lethal methods of self-harm.
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Davidovsky S.V., 2021, Belarus | 224 people In persons who have committed a suicide

Ibragimova Zh.A., attempt, lower levels of TC and LDL in

etc. the blood serum were noted, regardless of
gender.

Ainiyet B., 2014, Poland | 148 people | In patients with depression, low levels

Rybakowski J.K. of TC and LDL cholesterol, TG, and total
lipids may be condition-dependent risk
factors for suicidal behaviour.

Ainiyet B, 2014, Poland | 223 people | A significant association was found

Rybakowski J.K. between suicidal attempts and low levels
of TC, LDL, and TG in patients with
schizophrenia.

Mensi R., Messaoud | 2016, Tunisia | 126 people | A decrease in CH was found in patients

A., Mhallah A., with schizophrenia with a recent suicide

Azizil. attempt, compared with patients with
schizophrenia with long-standing suicides
and a control group.

Messaoud A., Mensi | 2017, Tunisia 313 people For patients with depression, the level of

R., Mrad A., Mhalla cholesterol in blood plasma less than 3.47

A ... mmol/l may indicate a possible risk of
suicide.

Chen S., Mizoue T., | 2019, Japan 146619 In patients who committed suicide, the risk

Hu H., Kuwahara people of suicide increased with a decrease in the

K. .. level of CH for 3 years, before death.

Zhou S.Y., Zhao K., | 2021, Japan 580 people | In patients with severe depression, there

Shi X.,, Sun HK. ... was a decrease in TC, and higher levels of
TG, LDL.

Segoviano-Mendoza | 2018, Mexico | 261 people | There was a significant decrease in serum

M., Cardenas-de la levels of TC, LDL, VLDL and TG in patients

Cruz M.... with depression and suicide attempts.

Aguglia A., Solano | 2019, Italy 632 people | A decrease in the level of CH was

P. ... determined by 3-4 times in patients who
committed suicide.

Ayesa-Arriola R, 2017, Spain 383 people | In patients after the first episode of

Canal Rivero M., depressive psychosis, it was noted that

Delgado-Alvarado CH, LDL and depressive symptoms were

M. ... largely associated with suicidal behaviour.

Horsten M., Wamala | 1997, Sweden | 300 people Low CH levels in healthy middle-aged

S.P., Vingerhoets A., Swedish women were associated with a

Orth Gomer K. higher prevalence of depressive symptoms
and a lack of social support.

Asellus P., 2014, Sweden | 81 people We found a significant correlation between

Nordstrom P., the manifestation of violence in childhood

Nordstrom A.L., and the manifestation of violence,

Jokinen ]J. including towards oneself, in adulthood
(i.e., the cycle of violence) only in the group
with a CH level below the median.

Reddy A, 2020, India 98 people In patients with suicidal attempts,

Kalasapati L.K. nonviolent methods of suicidal attempts
prevailed with elevated CH

Papadopoulou A., 2013, Greece | 51 people There was a decrease in CH in patients

Markianos M. ... after committing suicide attempts.
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Emet M., Yucel 2015, Turkey | 284 people | In women after suicidal attempts, the levels

A., Ozcan H., Gur of CH, LDL and TG were significantly

STA. .. lower in the suicidal group, and the level of
HDL was significantly higher

Yagci L, Avci S. 2021, Turkey | 91 people The indicators of anxiety, depression

and suicidal thoughts were higher in the
experimental group. In addition, vitamin
D, CH and TG levels were significantly

lower.
Daray F.M., Mann 2018, 125 sources | We suggest an association between low
J.]., Sublette M..E. Argentina cholesterol, increased PUFA content from

n-6 to n-3, decreased neurotransmission of
5-HT, inflammation and suicide risk.

Muldoon M.E., 1990, USA 24847 The first mention of the relationship
Manuck S.B., people was when it was noted that cholesterol-
Matthews K.A. lowering treatment leads to an increase in
mortality mainly from suicides and injuries
Fiedorowicz J.G., 2007, USA 74 people Patients with high levels of CH were
Coryell W.H. associated with an increased risk of suicide

attempts in the analysis of survival in
people younger than middle age suffering
from mental illness

Coryell W., 2007, USA 75 people The decrease in CH reflects the risk of
Schlesser M. violence and suicidal thoughts in patients
Reuter C., Caldwell | 2017, USA 128 people | Suicidal veterans were younger, slimmer
B., Basehore H. and had more anxiety, sleep problems and
higher education, had a reduced level of
CH.
Garland M., 2000, Ireland | 200 people | The reported increased mortality in low-
Hickey D., Corvin CH populations may be due to an increase
A., Golden].,, in the number of suicides and accidents
Fitzpatrick P. ... caused by an increased propensity for

impulsivity in these populations.

MaY.]J., Wang D.F., | 2019, China 288 people | In patients with the first episode of severe
Yuan M., Zhang depressive disorder, high levels of CH may
XJ,Long]J. ... be a consequence of suicide attempts and
severe depression

Li H., Zhang X.Y., 2020, China 32 sources It was demonstrated that lower

Sun Q., Zou R, Li concentrations of TC and LDL cholesterol,

Z.J., LiuS.Y. but not HDL and TG, were associated
with suicide attempts in patients with
depression.

MaY.]. Zhou Y], 2020, China 1718 people | At an early stage, patients with depression

Wang D.F, LiY.,, have low CH and more serious symptoms

Wang D.M. ... of anxiety and depression correlate with
suicide attempts.

Shrivastava A., 2017, Canada | 60 people The study suggests lower CH in psychotic

Johnston M., patients with severe suicidal thoughts and

Campbell R., De depression in the early stages of psychosis.

Sousa A. ...

Zureik M., Courbon | 1996, France 6393 people | A study of completed suicides in a large

D., Ducimetiere P. sample of patients over 17 years confirms

the link with a decrease in the level of CH
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Dimeny E., Ban E.,, 2021, 200 people In patients with schizophrenia, a link was

Fekete L.G., Brassai | Romania found between suicidal thoughts and low

A. levels of TC, LDL, TG in patients of both
sexes.

Sankaranarayanan 2020, 28 sources It is noted that a decrease in CH can serve

A., Jenkins Z. ... Australia as a marker of the risk of violence and
suicidal tendencies in psychiatric patients
with schizophrenia

Cholesterol does NOT affect suicidal behaviour

D’Ambrosio V., 2012, Italy 220 people | Clinical parameters played an important

Salvi V., Bogetto F., role in the development of suicidal

Maina G. behaviour (gender, low level of education,
more mania and depression, taking more
medications).

Bartoli F., Crocamo | 2017, Italy 214 people | They do not confirm the hypothesis that

C., Dakanalis A. ... CH and suicide attempts are associated in
patients with severe depressive disorder.

Capuzzi E., Bartoli | 2018, Italy 593 people | The link between the lipid profile and

F., Crocamo C., suicide attempts in people with mental

Malerba M.R. ... disorders has not been fully confirmed.

Cantarelli M.D., 2014, Brazil 86 people In patients with affective disorders, there

Nardin P., Buffon was a decrease in BMI, OT, TG in patients

A, Eidt M.C. ... after suicidal attempts

Vartiainen E., 1994, Finland | 22432 The risk of accidents, suicides and other

Puska P., Pekkanen people violent deaths was not associated with the

J., Tuomilehto concentration of CH in the blood serum,

J., Lonnqvist J., whereas such deaths were more common

Ehnholm C. in smokers and alcohol users.

Zhao K., Zhou S.Y., | 2020, China 740 people | Having studied young patients with

Shi X., Chen].J. ... depression, they did not find a connection
with the level of CH, but they found a
relationship with the level of HDL and
glucose

Park S, Yi K.K.,, Na | 2013, South 596 people The level of TG is associated with suicidal

R., Lim A., Hong Korea behaviour when BMI, TC, LDL, HDL and

]J.P. VLDL did not matter.

Park Y.M., Lee B.H., | 2014, South 73 people Revealed the relationship between TG and

Lee S.H. Korea suicidal thoughts, which does not depend
on both BMI and body weight.

Lalovic A, Levy E.,, | 2007, Canada | 62 people No connection was found. However,

Luheshi G., Canetti depending on the method of death, it was

L., Grenier E., found that in violent suicides, the content

Sequeira A., Turecki of HC in the gray matter is generally lower,

G. especially in the frontal cortex

Neutral position
Razvedovsky Yu. E. | 2021, Belarus | 46 sources The gender aspect of the relationship

between dyslipidemia and suicidal
behaviour remains insufficiently
developed, since most studies on this
problem were carried out with the
participation of men.
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Sen P., Adewusi 2021 Great 23 sources In patients with schizophrenia, the authors

D., Blakemore A.L, Britain found a link between low cholesterol and

Kumari V. suicidal behaviour, only in half of the
studies.

Kulak-Bejda A, 2021, Poland | 66 sources Conflicting results have been reported.

Bejda G., Lech M.

Troisi A. 2009, Italy 76 sources It is obvious that there are some subgroups

of vulnerable people who, unlike most
people in the general population, are
subject to adverse psychological and
behavioural consequences associated with
low levels of cholesterol.

Conroy R.M. 1993, Ireland | 30 sources On a practical level, patients receiving
cholesterol-lowering therapy should be
warned about the need to control the mood
of such patients.

Muldoon M.E., 2001, USA 19 sources Currently available data do not indicate

Manuck S.B., that cholesterol-lowering treatment

Mendelsohn A.B., significantly increases suicidal mortality.

Kaplan J.R., Belle

S.H.

Gokcay H. Balcioglu | 2020, Turkey | 98 sources In patients treated with statins, the

Y.H. frequency of suicidal thoughts increased,
but no connection was found with dietary
characteristics

Abbreviations:

CH - cholesterol

TC - total cholesterol

HDL - high-density lipoproteins

LDL - low-density lipoproteins
VLDL - very low density lipoproteins
TG - triglycerides

PUFA - polyunsaturated fatty acids
BMI - body mass index

Discussion

Cholesterol affects suicidal behaviour:

Most of the authors have identified the presence of a relationship between the level of blood
cholesterol and suicidal behaviour of a person [2, 4, 5, 6]. A study of a large sample of patients
from 2013 to 2018 determined a 3-4—fold decrease in the level of CH in patients who committed
suicide compared to the control group [15]. A large study of completed suicides conducted on a
large sample of patients over 17 years confirms the association with a decrease in the level of CH
[16]. Japanese scientists, retrospectively examining a group of patients who committed suicide,
came to the conclusion that the risk of suicide increased with a decrease in the level of CH for 3
years, before death. In this study, a decrease in mean CH by 0.5 mmol/l was associated with an
18% increase in the risk of suicide [17].

Despite the available information about the presence of a link between low CH in the blood
serum and suicide, the mechanism of the link between lipids and suicidality itself still remains
unclear. It is well known that cholesterol, as a vital component of the cell membranes of higher
eukaryotes, plays a major role in the functioning and organization of membranes. Basically,
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CH is dispersed in a certain order in specialized regions (domains) in membranes [18]. Thus,
these areas are called “lipid rafts” [19], they are the foundation for preserving the structure and
function of the membrane. Earlier it became known that almost all cholesterol in the brain is
produced “insitu” by the synthesis of “denovo”, meanwhile, the selectivity of the blood-brain
barrier prevents its absorption from the bloodstream [20]. However, it is possible that a decrease
in peripheral cholesterol in humans occurs together with modifications of cholesterol in different
synaptic lipid rafts in neurons (using a common regulatory mechanism).

In the central nervous system, the neurotransmitter serotonin plays a key role in deterring
aggressive behaviour. At the moment, there is a theory that describes the effect of serum
cholesterol levels on decreased serotonergic activity of the brain. Thus, in the study, monkeys
with experimentally reduced CH levels had higher concentrations of serotonin metabolites
than monkeys who received a high-cholesterol diet. Consequently, a decrease in the activity of
serotonergic communication leads to instinctive reactions and violent suicidal behaviour [21, 22].

There is also a theory that in lipid rafts, signals from a neurotransmitter can be transmitted
through a certain group of receptors, such as the serotonin 1A (5-HT1A) receptor [23]. A number
of studies have proved the need for the participation of membrane cholesterol in the functioning
of the 5-HT1A receptor [24, 25, 26]. The results of another study showed that lipid fluidity
regulates the binding of serotonin (5-HT) to a greater extent in the brain membranes of mice.
Consequently, lowering cholesterol levels will increase the fluidity of the cell membrane [27].

There is also evidence that the disruption of rafts due to cholesterol reduction significantly
reduces the binding of agonists and the binding of G-protein to serotonin receptors of
5-hydroxytryptamine 1A (5-HT1A) in the membranes of the hippocampus of cattle [23]. Not
to mention the fact that serotonergic signaling is the most important in the organization and
regulation of many neurofunctions, such as behavioural, cognitive and developmental brain
function. Moreover, some studies have found a link between decreased 5-ht activity and
suicide [21].

In addition, we note that a number of researchers have described the crystal structures
of GPCR, including the serotonin 1A receptor, demonstrating evidence of cholesterol binding
sites [28, 29]. At the moment, two possible options have been proposed for how membrane
cholesterol affects the structure and function of GPCR. The first option: by specific interaction
with GPCR. The second way -by changing the physical qualities of the membrane in which the
receptor is embedded [30]. The aforementioned “cholesterol-serotonin” theory also takes place
due to the fact that total cholesterol (hereinafter referred to as TC) deficiency provokes central
neuroinflammation, thus affecting the serotonergic system, thereby increasing aggressiveness
and impulsivity.

Along with this, CH plays an important role in membrane stability and neurotransmission,
which include the transformation of the membrane lipid raft structure, due to the ratio of
cholesterol and n-3 polyunsaturated fatty acids (hereinafter referred to as PUFA), which affect
the activity of membrane-bound proteins such as serotonin receptors and transporters, as well
as toll-like receptors [25]. Thus, low CH levels cause an increased n-6:n-3 PUFA ratio, therefore
contributing to neuroinflammation, since n-3 PUFA exhibit anti-inflammatory properties, at the
same time as n-6 PUFA levels exhibit pro-inflammatory activity and disinhibit two inflammatory
processes [31]. According to some researchers, abnormal monoaminergic neurotransmission
along with neuroinflammation are the leading biological factors underlying suicidal behaviour
[32]. Some studies have associated hypercholesterolemia with depression in mice through
monoaminergic metabolism. They reported higher monoamine oxidase (MAO) activity A and B
in the hippocampus of mice [33].

Therefore, this is a possible reason that high cholesterol levels can cause depression in much
the same way as low levels. Also recently, researchers have put forward an interesting hypothesis
about the existence of a connection between the well-known process of cholesterol metabolism,
as well as the neurobiological basis of suicide risk, through the ability to remove cholesterol
specific to ABCA1 [34].
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Other researchers have suggested that cholesterol influences suicidal behaviour due to
the fact that it plays a leading role in the production of the myelin sheath, in transmembrane
metabolism, the functioning of enzymes, in the synthesis of steroid hormones and the expression
of neurotransmitter receptors [35].

Another researcher proposed a “diathesis-stress” model to explain the relationship
between lipoproteins and suicidal behaviour [36]. The diathesis model suggests considering low
lipid profile numbers as a sign associated with aggression and impulsivity, since they affect
serotonergic transmission in the brain. Along with this, another possible version of the effect of
lipids on suicidal behaviour is that leptin controls the dopamine response to characteristic stress
stimuli not directly related to food [37].

A theory has also been put forward that low concentrations of peripheral lipids, changing
the viscosity of membrane lipids in brain cells, thereby affecting synaptic plasticity, cause
general brain dysfunction [27]. Previous studies have shown that the relationship between lipids
and serotonin may have a basis at the genetic level, since in some patients with a connection
with a short allele of polymorphism of the serotonin transporter gene and lower low-density
lipoproteins (hereinafter referred to as LDL) concentrations [38]. Some researchers concluded
that the relationship between serum cholesterol concentrations and suicidal behaviour in
patients correlated with interleukin-2 and manifested itself at low CH concentrations and higher
triglyceride concentrations [39], while other researchers found that cholesterol-lowering drugs
can have an antidepressant effect through anti-inflammatory pathways [40]. There are studies in
which researchers have suggested that the concentration of PUFA or the balance of omega-3 and
omega-6 PUFA may play an important role in serotonergic function in suicidal behaviour [41].
There is also evidence that a lower total concentration of omega-3 fatty acids and an increased
ratio of omega-6 and omega-3 can disrupt the biophysical properties of the neuronal membrane,
therefore affect the uptake of serotonin, the binding of b2-adrenergic and serotonergic receptors
with their respective ligands, as well as the activity of monoamine oxidase. [42].

Most often, patients suffering from depression are subject to suicidal behaviour. There is
evidence that depressed patients after suicidal attempts have a lower level of CH than depressed
patients without suicidal behaviour and patients without depression at all. As for the severity
of depression, there were no significant changes in blood plasma lipid levels between mild,
moderate and severe degrees of depression. Thus, for patients with depression, the level of CH
in blood plasma less than 3.47 mmol/l may indicate a possible risk of suicide [4]. Other studies of
patients with depression have revealed that there is a high risk of suicide in those patients who
have lower levels of CH, LDL and more psychotic symptoms [1, 3]. In a study with a large sample
of patients after the first episode of depressive psychosis, it was also noted that cholesterol, LDL
and depressive symptoms were largely associated with suicidal behaviour. It was not possible
to find a significant relationship between low concentrations of lipoproteins and more violent
methods of suicide [43]. A study by Belarusian scientists emphasized that the lowest TC levels
in blood serum were observed in men who used “high-lethal” methods of self-harm [44]. In
a later study of the hormonal-metabolic status of individuals who have committed suicide,
the same group of scientists noted lower levels of TC and LDL in blood serum, regardless of
gender [45]. In addition, this study gives reason to believe that the mechanism of the relationship
between cholesterol and suicidal behaviour is based on the inability to fully meet the needs of
an organism under chronic stress, in particular, in the hormone cortisol, which is responsible
for maintaining the metabolic balance of the body under stress. Since cholesterol is the initial
substrate for the formation of cortisol in the cells of the adrenal cortex. The theory was put
forward that the body’s need for enhanced the formation of cortisol can affect an increase in the
utilization of low- and high-density lipoprotein cholesterol from the blood, which can to some
extent affect the content of total cholesterol in blood plasma and, consequently, in the structural
formations of cell membranes (including the brain). Due to the low values of lipoprotein
fractions and hypercortisolemia developed as a result of chronic stress, there is a violation of the
state of plastic and energy metabolism in the body, which leads to a violation in the system of
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neurohumoral regulation, represented by the diencephalic region of the brain, therefore affecting
the functioning of mental functions that control behaviour [45].Other researchers of patients with
severe depression have revealed a decrease in TC, high—density lipoproteins (hereinafter - HDL)
[46] and higher levels of triglycerides (hereinafter - TG), LDL [7]. However, Turkish scientists,
studying women after suicidal attempts, came to the conclusion that the levels of CH, LDL and
TG were significantly lower in the suicidal group, and the level of HDL was significantly higher
[47].In a Stockholm study of healthy women, it was noted that if the serum cholesterol was less
than 4.7 mmol/l, then depressive symptoms were noted. And in the absence of social support, a
low level of CH in the future leads to depression and then to suicide [48].

Patients diagnosed with schizophrenia also often have a high risk of developing suicidal
behaviour. With the help of the study, a decrease in cholesterol was found in patients with
schizophrenia with a recent suicide attempt, compared with patients with schizophrenia with
long-standing suicides and a control group. It is also noted that suicidal behaviour is more
characteristic of paranoid schizophrenia [49]. Examining patients with schizophrenia alone, a
significant association was found between suicidal thoughts, suicidal attempts and low levels of
TC, LDL, TG and total lipids in both male and female patients [50, 51]. It has been suggested that
ethnic differences may play a role in the presence or absence of this relationship [50]. A meta-
analysis [52], a literature review [53] and studies on patients with schizophrenia also note that a
decrease in CH can serve as a biological marker of the risk of violence and suicidal tendencies in
psychiatric patients [54].

There are articles in which the authors came to the conclusion that not only cholesterol
affects suicidal behaviour. For example, in patients after suicidal attempts, not only CH and
TG, but also vitamin D levels were significantly lower than in the control group [55]. The
authors of the literature review suggest a relationship between low cholesterol, high content of
polyunsaturated fatty acids, inflammation and suicide risk [56]. Scientists from Japan noted in
their study that people who committed suicide had higher blood glucose levels than in the control
group [17]. A significant increase in non-disease-related deaths (deaths from accidents, suicide
or violence) was found in the groups treated to reduce the concentration of HC compared to the
control group [8]. The authors of one study made an interesting assumption that people who
experienced violence in childhood with a reduced level of CH have a higher risk of developing
suicidal behaviour [57].Some authors suggest that the increased mortality of the population with
a low level of CH may be caused by an increased tendency to impulsivity in these population
groups and especially if they used violent methods to commit suicide [58, 59, 60]. The results of
other authors also show that a low level of CS is associated with aggression in people trying to
commit suicide [61, 62]. In a study of Vietnam War veterans, it is reported that patients who have
suicidal thoughts or attempts have a significant decrease in the level of CH. In addition, they
were younger, slimmer and had more worries, sleep problems [63].

While most researchers tend to believe that low CH affects suicidal behaviour, on the
contrary, there are works that have noted the connection of suicidal behaviour with high levels
of cholesterol. In a Japanese study with a large number of participants, it was noted that women
with high TC and LDL had a high risk of suicide [64]. Also, the authors who studied patients
with the first episode of severe depressive disorder concluded that a high level of CH may be
a consequence of suicide attempts and severe depression [65]. Researchers have put forward
several possible mechanisms of association between hypercholesterolemia and the risk of
suicidal behaviour. It is described that people with high cholesterol are prone to maladaptive
eating behaviour (overeating), which may be one of the symptoms of depression, which is
a risk factor for suicide [65]. It is also assumed that this relationship is explained by the fact
that the atherogenic lipid profile increases the likelihood of stroke, which in turn increases the
risk of suicidal behaviour [64]. Abnormal lipid profile may also be a sign of other metabolic
disorders associated with an increased risk of suicidal behaviour. One of the mediators of the
relationship between lipids and suicidal activity are omega-3 polyunsaturated fatty acids, the
low level of which is associated with depression and suicidal behaviour [64]. It is also assumed
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that hypercholesterolemia increases the activity of monoamine oxidase (MAO) types A and B,
thus increasing the risk of depression, which in turn is a risk factor for suicidal behaviour [66].
Another group of scientists found that patients with high levels of CH were associated with an
increased risk of suicide attempts when analyzing survival in people younger than middle age
suffering from mental illness [66]. Examining patients with suicidal attempts, a link was found
with a decrease in CH, and nonviolent methods of parasuicide prevailed at elevated levels of
CH [67, 68]. Domestic researchers who observed 3,565 residents in the East Kazakhstan region
for 4 years determined that the risk of suicide in people under 30 years of age increases with
low levels of cholesterol in the blood. When, at the age of more than 50 years, the risk of suicide
increases at high concentrations of CH [69].

Cholesterol does NOT affect suicidal behaviour

However, there are a number of studies that have not confirmed the link between the level of
CH and suicidal behaviour. Many authors who studied patients with mental disorders, including
after suicidal attempts, did not find a relationship with the level of CH [9, 10, 11, 12, 14, 70]. In
patients with bipolar disorder, clinical characteristics such as gender, low level of education,
more manic and depressive episodes and taking more medications played an important role in
the development of suicidal behaviour [12].

In a study of patients with affective disorders, a decrease in body mass index (hereinafter
referred to as BMI), waist circumference and TG was noted in patients after suicidal attempts
[10]. Other authors also concluded that the level of TG is associated with suicidal behaviour,
while BMI, TC, LDL, HDL and very low density lipoproteins (hereinafter referred to as VLDL)
did not matter [70]. A study focused on young patients with depression did not show a link with
the level of cholesterol, but found a relationship with HDL and glucose levels [14].

The results of the study, which studied completed suicides in patients with severe mental
disorders, also found no relationship with the level of blood cholesterol [13]. A large cohort study
conducted from 1972 to 1977 in Finland examined completed suicides and other violent deaths.
The risk of accidents, suicides and other violent deaths was not associated with the concentration
of CH in the blood serum, but such deaths were more common in smokers and alcohol users [71].
When studying the content of CH in the frontal cortex, amygdala or hippocampus in individuals
who committed suicide, no differences were found compared with the control group. However,
when suicide participants were divided into violent or nonviolent groups depending on the
method of death, it was found that in violent suicides the content of CH in the gray matter was
generally lower than in nonviolent, especially in the frontal cortex [72].

Neutral position

Asmallnumber of papers presented by reviews and meta-analyses have come to contradictory
results [73, 74]. According to a systematic review involving patients with schizophrenia, the
authors found a link between low cholesterol and suicidal behaviour in about half of the
studies [75]. Similarly, a literature review conducted by Troisi A. it reflects contradictory data,
and therefore, it becomes obvious to the author that there are certain subgroups of vulnerable
people who, unlike most people in the general population, are subject to adverse psychological
and behavioural consequences associated with a low level of CH [76]. The authors of another
literature review, who have covered the literature for 40 years, found more evidence of the
existence of a connection, but still could not miss the contradictions [77]. There is conflicting
information about the role of statins in suicidal behaviour. Several authors note that in patients
treated with statins, the frequency of suicidal thoughts increased, but no connection was found
with dietary habits, diets [77, 78]. In a meta-analysis that studied methods of reducing cholesterol
and the relationship with suicide, it was noted that statins do not affect suicide in any way,
unlike nutrition [79].
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Conclusion

As a result of the literature review, we received contradictory information. However, more
than half of the analyzed studies (70%) confirm the existence of a relationship between cholesterol
levels and suicidal behaviour. The use of cholesterol levels as a biomarker in the future would
allow clinicians to obtain a laboratory result, which, in combination with clinical assessments
and symptoms, may allow for a more timely diagnosis and assessment of risks in patients with
suicidal behaviour. To date, the mechanisms of the studied relationship are still unclear, which
is the field for further scientific activity.

Funding. This work was supported by targeted financing program BR18574196.

References

1. Ainiyet B., Rybakowski J.K. Suicidal behaviorbehaviour and lipid levels in unipolar and bipolar
depression //Acta Neuropsychiatrica. — 2014. — Vol. 26(5). — P. 315-320.

2. LiH.,, Zhang X.Y,, Sun Q., Zou R,, Li Z.]., Liu S.Y. Association between serum lipid concentrations
and attempted suicide in patients with major depressive disorder: A meta-analysis //Plos One. — 2020. —
Vol. 15(12). — e0243847.

3. MaY.]J., Wang D.F, Yuan M., Zhang X.J., Long J., Chen S.B., Wu Q.X., Wang X.Y., Patel M., Verrico
C.D,, Liu T.Q., Zhang X.Y. The prevalence, metabolic disturbances and clinical correlates of recent suicide
attempts in chinese inpatients with major depressive disorder //Bmc Psychiatry. —2019. — Vol. 19. — . 144.

4. Messaoud A., Mensi R., Mrad A., Mhalla A., Azizi I., Amemou B., Trabelsi 1., Grissa M.H., Salem
N.H., Chadly A., Douki W., Najjar M.F., Gaha L. Is low total cholesterol levels associated with suicide
attempt in depressive patients? //Annals of General Psychiatry. — 2017. - Vol. 16. — P. 20.

5. Segoviano-Mendoza M., Cardenas-de la Cruz M., Salas-Pacheco ]., Vazquez-Alaniz F., La Llave-
Leon O., Castellanos-Juarez F., Mendez-Hernandez J., Barraza-Salas M., Miranda-Morales E., Arias-Carrion
O., Mendez-Hernandez E. Hypocholesterolemia is an independent risk factor for depression disorder and
suicide attempt in northern mexican population //Bmc Psychiatry. — 2018. - Vol. 18. - P. 7.

6. Shrivastava A., Johnston M., Campbell R., De Sousa A., Shah N. Serum cholesterol and suicide in
first episode psychosis: A preliminary study //Indian Journal of Psychiatry. —2017. — Vol. 59(4). — P. 478-482.

7. ZhouS.Y., Zhao K., Shi X., Sun H.K,, Du S.Y.,, Miao X.M., Chen].]J., Yang F., Xing M.Z., Ran W., Lao
J., Zhang X., Wang W., Tang W. Serum lipid levels and suicide attempts within 2 weeks in patients with
major depressive disorder: Is there a relationship? //Frontiers in Psychiatry. — 2021. — Vol. 12. — P. 676040.

8. Muldoon M.E., Manuck S.B., Matthews K.A. Lowering cholesterol concentrations and mortality -
a quantitative review of primary prevention trials //Bmj-British Medical Journal. — 1990. — Vol. 301(6747).
- P. 309-314.

9. Bartoli F.,, Di Brita C., Crocamo C., Clerici M., Carra G. Lipid profile and suicide attempt in bipolar
disorder: A meta-analysis of published and unpublished data //Progress in Neuro-Psychopharmacology &
Biological Psychiatry. —2017. — Vol. 79. — P. 90-95.

10. Cantarelli M.D., Nardin P, Buffon A., Eidt M.C., Godoy L.A., Fernandes B.S., Goncalves C.A.
Serum triglycerides, but not cholesterol or leptin, are decreased in suicide attempters with mood disorders
//Journal of Affective Disorders. — 2015. — Vol. 172. — P. 403-409.

11. Capuzzi E., Bartoli F., Crocamo C., Malerba M.R., Clerici M., Carra G. Recent suicide attempts and
serum lipid profile in subjects with mental disorders: A cross-sectional study //Psychiatry Research. —2018.
- Vol. 270. - P. 611-615.

12. D'Ambrosio V., Salvi V., Bogetto F., Maina G. Serum lipids, metabolic syndrome and lifetime
suicide attempts in patients with bipolar disorder //Progress in Neuro-Psychopharmacology& Biological
Psychiatry. — 2012. — Vol. 37(1). — P. 136-140.

13. Park S., Yi KK, Na R,, Lim A., Hong J.P. No association between serum cholesterol and death
by suicide in patients with schizophrenia, bipolar affective disorder, or major depressive disorder //
BehaviorBehavioural and Brain Functions. —2013. — Vol. 9. - P. 45.

14. Zhao K., Zhou S.Y., Shi X., Chen J.J., Zhang Y.Y., Fan K.L., Zhang X.Y., Wang W., Tang W. Potential
metabolic monitoring indicators of suicide attempts in first episode and drug naive young patients with
major depressive disorder: A cross-sectional study //Bmc Psychiatry. — 2020. — Vol. 20(1). — P. 387.

BECTHWK EHY umenu /.H. T'ymunresa. Cepus buorozuveckue nayxu Ne 3(144)/2023 105
BULLETIN of L.N. Gumilyov ENU. Bioscience Series



A.M. Makhanova, O.A. Ponamareva, R.K. Tatayeva

15. Aguglia A., Solano P.,, Giacomini G., Caprino M., Conigliaro C., Romano M., Aguglia E., Serafini
G., Amore M. The association between dyslipidemia and lethality of suicide attempts: A case-control study
/[Frontiers in Psychiatry. — 2019. — Vol. 10. - P. 70.

16. Zureik M., Courbon D., Ducimetiere P. Serum cholesterol concentration and death from suicide in
men: Paris prospective study I //Bmj-British Medical Journal. — 1996. - Vol. 313(7058). — P. 649-651.

17. Chen S.M., Mizoue T., Hu H.H., Kuwahara K., Honda T., Yamamoto S., Nakagawa T., Miyamoto
T., Okazaki H., Shimizu M., Murakami T., Eguchi M., Kochi T., Yamamoto M., Ogasawara T., Sasaki N.,
Uehara A., Imai T., Nishihara A., Hori A., Nagahama S., Tomita K., Konishi M., Kabe I., Dohi S. Serum
cholesterol levels preceding to suicide death in japanese workers: A nested case-control study //Acta
Neuropsychiatrica. —2019. — Vol. 31(5). — P. 266-269.

18. Jacobson K., Mouritsen O., Anderson R. Lipid rafts: at a crossroad between cell biology and physics
//Nature Cell Biology. — 2007. — Vol. 9(1). — P. 7-14.

19. Lingwood D., Simons K. Lipid rafts as a membrane-organizing principle // Science. — 2010. — Vol.
327(5961). — P. 46-50.

20. Suzuki R., Lee K., Jing E., Biddinger S., McDonald J., Montine T. Diabetes and insulin in regulation
of brain cholesterol metabolism //Cell Metabolism. — 2010. — Vol. 12(6). — P. 567-579.

21. Wu S, Ding Y., Wu F,, Xie G., Hou J., Mao P. Serum lipid levels and suicidality: a meta-analysis of
65 epidemiological studies //Journal of Psychiatry Neuroscience. — 2016. — Vol. 41 (1). - P. 56-69.

22. Cantarelli M.G., Tramontina A.C., Leite M.C., Gongalves C.A. Potential neurochemical links
between cholesterol and suicidal behaviorbehaviour //Psychiatry Research. —2014. — Vol. 220(3). — P. 745-
751.

23. Allen].A., Halverson-Tamboli R.A., Rasenick M.M. Lipid raft microdomains and neurotransmitter
signaling //Nature Reviews Neuroscience. — 2007. — Vol. 8 (2) — P. 128-140.

24. Jafurulla M., Tiwari S., Chattopadhyay A. Identification of cholesterol recognition amino
acid consensus (CRAC) motif in G-protein coupled receptors //Biochemical and Biophysical Research
Communications. — 2011. — Vol. 404(1). — P. 569-573.

25. Paila Y.D., Chattopadhyay A. Membrane cholesterol in the function and organization of G-protein
coupled receptors //Subcellular Biochemistry. — 2010. — Vol. 51. — P. 439-466.

26. Shrivastava S., Pucadyil T.]J., Paila Y.D., Ganguly S., Chattopadhyay A. Chronic cholesterol
depletion using statin impairs the function and dynamics of human serotonin 1A receptors //Biochemistry.
—2010. — Vol. 49(26). — P. 5426-5435.

27. Heron D.S., Shinitzky M., Hershkowitz M., Samuel D. Lipid fluidity markedly modulates the
binding of serotonin to mouse brain membranes //Proceedings of the National Academy of Sciences of
USA. - 1980. - Vol. 77(12). — P. 7463-7467.

28. Cherezov V., Rosenbaum D.M., Hanson M.A., Rasmussen S.G., Thian F.S., Kobilka T.S. High-
resolution crystal structure of an engineered human p2-adrenergic G protein—coupled receptor //Science.
—-2007. - Vol. 318(5854). — P. 1258-1265.

29. Hanson M.A., Cherezov V., Griffith M.T., Roth C.B., Jaakola V.P,, Chien E.Y. A specific cholesterol
binding site is established by the 2.8 A structure of the human B2-adrenergic receptor //Structure. — 2008. -
Vol. 16(6). — P. 897-905.

30. Paila Y.D., Chattopadhyay A. The function of G-protein coupled receptorsand membrane
cholesterol: specific or general interaction? //Glycoconjugate Journal. — 2009. — Vol. 26(6). — P. 711-720.

31. Liu J.J., Green P.,, John Mann J., Rapoport S.I., Sublette M.E. Pathways of polyunsaturated fatty
acid utilization: implications for brain functionin neuropsychiatric health and disease //Brain Research. —
2015. - Vol. 1597. — P. 220-246.

32. Sudol K., Mann ].J. Biomarkers of suicide attempt behaviorbehaviour: towards a biological model
of risk //Current Psychiatry Reports. —2017. — Vol. 19(6). — P. 31.

33. Engel D.F,, de Oliveira J., Lopes ].B., Santos D.B., Moreira E.L.G., Farina M., Rodrigues A.L.S., de
Souza Brocardo P., de Bem A.F. Is there an association between hypercholesterolemia and depression?
BehaviorBehavioural evidence from the mouse experimental model //BehaviorBehavioural Brain Research.
-2016. - Vol. 311. - P. 31-38.

34. Knowles E.E.M., Curran ].E., Meikle PJ., Huynh K., Mathias S.R., Goring H.H.H. Disentangling
the genetic overlap between cholesterol and suicide risk // Neuropsychopharmacology. — 2018. — Vol.
43(13). - P. 2556-2563.

35. Golomb B.A., Criqui M.H., White H.L., Dimsdale J.E. The UCSD Statin Study: a randomized
controlled trial assessing the impact of statins on selected noncardiac outcomes //Control Clinical Trials. —
2004. — Vol. 25(2). — P. 178-202.

106 Ne3(144)/2023 A.H. Tymunres amvindazot EYY Xabapuivicot. BuoAozusAvik ebiAblm0ap cepusicol
ISSN(Print) 2616-7034 eISSN 2663-130X



Relationship between blood cholesterol and suicidal behaviour

36. Perez-Rodriguez M.M., Baca-Garcia E., Diaz-Sastre C., Garcia-Resa E., Ceverino A., Saiz-Ruiz J.,
Oquendo M.A,, de Leon J. Low serum cholesterol may be associated with suicide attempt history //Journal
of Clinical Psychiatry. — 2008. — Vol. 69(12). — P. 1920-1927.

37. De Berardis D., Serroni N., Campanella D., Olivieri L., Ferri F., Carano A., Cavuto M., Martinotti
G., Cicconetti A., Piersanti M., Saverio Moschetta F., Di Giannantonio M. Update on the adverse effects of
clozapine: focus on myocarditis //Current Drug Safety. — 2012. — Vol. 7(1). — P. 55-62.

38. Fischer P.,, Gruenblatt E., Pietschmann P, Tragl K.H. Serotonin transporter polymorphism and
LDL-cholesterol //Molecular Psychiatry. — 2006. — Vol. 11(8). — P. 707.

39. Mcnally L., Bhagwagar Z., Hannestad J. Inflammation, glutamate, and glia in depression: a
literature review //Cns Spectrums. — 2008. — Vol. 13(6). — P. 501.

40. Baek J.H., Kang E.S., Fava M., Mischoulon D., Nierenberg A.A., Yu B.H. Serum lipids, recent
suicide attempt and recent suicide status in patients with major depressive disorder //Progress in Neuro -
psychopharmacology and Biological Psychiatry. — 2014. — Vol. 51. — P. 113-118.

41. De L.J., Mallory P.,, Maw L., Susce M.T., Perezrodriguez M.M., Bacagarcia E. Lack of replication of
the association of low serum cholesterol and attempted suicide in another country raises more questions //
Annals of Clinical Psychiatry. — 2011. — Vol. 23(3). — P. 163-170.

42. Maes M., Christophe A., Delanghe ]J., Altamura C., Neels H., Meltzer H.Y. Lowered omega3
polyunsaturated fatty acids in serum phospholipids and cholesteryl esters of depressed patients //
Psychiatry Research. — 1999. — Vol. 85(3). — P. 275-291.

43. Ayesa-Arriola R., Rivero M.C., Delgado-Alvarado M., Setien-Suero E., Gonzalez-Gomez J., Labad
J., David A.S., Crespo-Facorro B. Low-density lipoprotein cholesterol and suicidal behaviorbehaviour in a
large sample of first-episode psychosis patients //World Journal of Biological Psychiatry. — 2018. — Vol. 19.
- P. 158-161.

44. Nasugosckuit C. B., Mioparumosa XK. A., Kapryn /. B. Ocobennoctu cogep>kanus XoaectepuHa
U ero AMIIONPOTEMHOBBIX (Pppaknuii B mepudepudeckorl KpOBU AUII, COBePIIMBIINX CyUI[MAaAbHEBIE
ronelTky // labopatopHast AnarHoctuka. Bocrounas Espomna. — 2019. — T. 8. No 4. — C. 461-469.

45. Aasugosckuit C. B., Mobparmmosa K. A., T'omuapuk A. B. OcobeHHOCTM TIOpMOHaABHO-
MeTab0AMIeCKOro CTaTyca y AULI, COBEPIIMBIINX CyUIINAAABHYIO IIOBITKY // /labopaTopHast AMarHOCTHKa.
Bocrounas Espormra. —2021. — T. 10. Ne 2. — C. 130-145.

46. Douglas J., Nasrallah H.A. Low high-density lipoprotein and psychopathology: A review //Annals
of Clinical Psychiatry. — 2019. — Vol. 31(3). — P. 209-213.

47. Emet M., Yucel A., Ozcan H., Gur S.T.A., Saritemur M., Bulut N., Gumusdere M. Female attempted
suicide patients with low hdl levels are at higher risk of suicide re-attempt within the subsequent year: A
clinical cohort study //Psychiatry Research. — 2015. — Vol. 225(1-2). — P. 202-207.

48. Horsten M., Wamala S.P., Vingerhoets A., OrthGomer K. Depressive symptoms, social support,
and lipid profile in healthy middle-aged women //Psychosomatic Medicine. — 1997. — Vol. 59(5). — P. 521-
528.

49. Mensi R., Messaoud A., Mhallah A., Azizi I, Salah W.H., Douki W., Najjar M.F., Gaha L. The
association between altered lipid profile and suicide attempt among tunisian patients with schizophrenia
//Annals of General Psychiatry. -2016. — Vol. 15. - P. 36.

50. Ainiyet B., Rybakowski J.K. Suicidal behaviorbehaviour in schizophrenia may be related to low
lipid levels //Medical Science Monitor. — 2014. — Vol. 20. — P. 1486-1490.

51. Dimeny E., Ban E., Fekete L.G., Brassai A. Low cholesterol level as a possible suicide risk factor //
Orvosi Hetilap. — 2021. — Vol. 162(43). — P. 1732-1739.

52. Sankaranarayanan A., Pratt R., Anoop A., Smith A., Espinoza D., Ramachandran P., Tirupati S.
Serum lipids and suicidal risk among patients with schizophrenia spectrum disorders: Systematic review
and meta-analysis //Acta Psychiatrica Scandinavica. — 2021. — Vol. 144(2). — P. 125-152.

53. Tomson-Johanson K., Harro J. Low cholesterol, impulsivity and violence revisited //Current
Opinion in Endocrinology Diabetes and Obesity. — 2018. — Vol. 25(2). — P. 103-107.

54. Coryell W., Schlesser M. Combined biological tests for suicide prediction //Psychiatry Research.
—2007. - Vol. 150(2). - P.187-191.

55. Yagci 1., Avci S. Biochemical predictors in presentations to the emergency department after a
suicide attempt //Bratislava Medical Journal. — 2021. — Vol. 122(3). — P.224-229.

56. Daray F.M., Mann ].J., Sublette M.E. How lipids may affect risk for suicidal behaviorbehaviour //
Journal of Psychiatric Research. —2018. — Vol. 104. —P. 16-23.

57. Asellus P.,, Nordstrom P., Nordstrom A.L., Jokinen J. Cholesterol and the "Cycle of violence" In
attempted suicide//Psychiatry Research. — 2014. — Vol. 215(3). — P. 646-650.

BECTHWK EHY umenu /.H. T'ymunresa. Cepus buorozuveckue nayxu Ne 3(144)/2023 107
BULLETIN of L.N. Gumilyov ENU. Bioscience Series



A.M. Makhanova, O.A. Ponamareva, R.K. Tatayeva

58. Brunner J., Parhofer K.G., Schwandt P., Bronisch T. Cholesterol, essential fatty acids, and suicide //
Pharmacopsychiatry. — 2002. - Vol. 35(1). - P. 1-5.

59. Garland M., Hickey D., Corvin A., Golden J., Fitzpatrick P., Cunningham S., Walsh N. Total serum
cholesterol in relation to psychological correlates in parasuicide //British Journal of Psychiatry. — 2000. -
Vol. 177. - P. 77-83.

60. Lester D. Serum cholesterol levels and suicide: A meta-analysis //Suicide and Life-Threatening
BehaviorBehaviour. — 2002. — Vol. 32(3). — P. 333-346.

61. Kaplan J.R., Muldoon M.F,, Manuck S.B., Mann ].J. Assessing the observed relationship between
low cholesterol and violence-related mortality - implications for suicide risk //Neurobiology of Suicide:
from the Bench to the Clinic. — 1997. - Vol. 836. — P. 57-80.

62. Suneson K., Asp M., Traskman-Bendz L., Westrin A., Ambrus L., Lindqvist D. Low total cholesterol
and low-density lipoprotein associated with aggression and hostility in recent suicide attempters //
Psychiatry Research. — 2019. — Vol. 273. — P. 430-434.

63. Reuter C., Caldwell B., Basehore H. Evaluation of cholesterol as a biomarker for suicidality in a
veteran sample //Research in Nursing & Health. — 2017. — Vol. 40(4). — P. 341-349.

64. Svensson T., Inoue M., Sawada N., Charvat H., Mimura M., Tsugane S., Grp J.S. High serum total
cholesterol is associated with suicide mortality in japanese women //Acta Psychiatrica Scandinavica. —
2017. - Vol. 136(3). — P. 259-268.

65.Ma YJ., Zhou Y.J., Wang D.F,, Li Y., Wang D.M., Liu T.Q., Zhang X.Y. Association of lipid profile
and suicide attempts in a large sample of first episode drug-naive patients with major depressive disorder
// Frontiers in Psychiatry. — 2020. — Vol. 11. — P. 543632.

66. Fiedorowicz J.G., Coryell W.H. Cholesterol and suicide attempts: A prospective study of depressed
inpatients //Psychiatry Research. — 2007. — Vol. 152(1). — P. 11-20.

67. Papadopoulou A., Markianos M., Christodoulou C., Lykouras L. Plasma total cholesterol in
psychiatric patients after a suicide attempt and in follow-up //Journal of Affective Disorders. — 2013. — Vol.
148(2-3). — P. 440-443.

68. Reddy A., Kalasapati L.K. Study on serum cholesterol level and level of violence in individuals
attempting suicide //Minerva Psichiatrica. — 2020. — Vol. 61(4). — P. 153-161.

69. Jdanodaes C. Y. B3anMocB13b MeXXAy YPOBHEM XOAeCTeprHa B KPOBI I CyUIINAAABHON aKTUBHOCTBIO
/] Pynaamenrtaapusie nccaegosanyet. — 2008. — Ne 10. — C. 37-39.

70. Park Y.M., Lee B.H., Lee S.H. The association between serum lipid levels, suicide ideation, and
central serotonergic activity in patients with major depressive disorder //Journal of Affective Disorders. —
2014. - Vol. 159. — P.62-65.

71. Vartiainen E., Puska P, Pekkanen J., Tuomilehto J., Lonnqvist J., Ehnholm C. Serum-cholesterol
concentration and mortality from accidents, suicide, and other violent causes //British Medical Journal. —
1994. — Vol. 309(6952). — P. 445-447.

72. Lalovic A., Levy E., Luheshi G., Canetti L., Grenier E., Sequeira A., Turecki G. Cholesterol content
in brains of suicide completers //International Journal of Neuropsychopharmacology. — 2007. — Vol. 10(2).
- P. 159-166.

73. PasBogosckuit 10. E. Amcannmaemns kak (PakTop pucka CyULMAAABHOIO IOBeAeHus [/
Aesuanrtoaorvst. — 2021. — T. 5. Ne 2(9). — C. 38-42.

74. Kulak-Bejda A., Bejda G., Lech M., Waszkiewicz N. Are lipids possible markers of suicide
behaviorbehaviours? //Journal of Clinical Medicine. — 2021. — Vol. 10(2). — P. 333.

75. Sen P, Adewusi D., Blakemore A.L, Kumari V. How do lipids influence risk of violence, self-harm
and suicidality in people with psychosis? A systematic review //Australian and New Zealand Journal of
Psychiatry. — 2022. — Vol. 56(5). — P. 451-488.

76. Troisi A. Cholesterol in coronary heart disease and psychiatric disorders: Same or opposite effects
on morbidity risk? //Neuroscience and Biobehaviorbehavioural Reviews. — 2009. — Vol. 33(2). — P. 125-132.

77. Gokcay H., Balcioglu Y.H. Neurobiology of impulsivity and aggression as substrates of
suicidal behaviorbehaviour: A narrative focus on the involvement of serum lipids //Psychiatry and
BehaviorBehavioural Sciences. — 2020. — Vol. 10(4). — P. 219-228.

78. Conroy R.M. Low-cholesterol and violent death - the evidence, the gaps, the theory and the
practical implications //Irish Journal of Psychological Medicine. — 1993. — Vol. 10(2). — P. 67-70.

79. Muldoon M.F., Manuck S.B., Mendelsohn A.B., Kaplan J.R., Belle S.H. Cholesterol reduction and
non-illness mortality: Meta-analysis of randomised clinical trials //British Medical Journal. — 2001. - Vol.
322(7277). - P. 11-15.

108 Ne3(144)/2023 A.H. Tymunres amvindazot EYY Xabapuivicot. BuoAozusAvik ebiAblm0ap cepusicol
ISSN(Print) 2616-7034 eISSN 2663-130X



Relationship between blood cholesterol and suicidal behaviour

A.M. Maxanosa', O.A. ITonamapesa’, P.K. Taraesa®
Kapazandvr meduvyuna yrusepcumemi, Kapazandv, Kasaxcman
“1.H. T'ymuaes amoindazul Eypasus yammuix ynusepcumemi, Acmana, Kasaxcman

Kau xoaecrepuHiMeH cynmATiK MiHe3-KYABIK apacbIlHAAFbI OaridaHbIC

Anpatna. 4AY (dyHnexysiaik JeHcayablK cakTay yibiMer) 2021 >xbrarer eceOiHe calikec, 0izaiH
eaiMi3 2aeMAiK pelTUHITe CyMII/J AeHTIelii >KOraphl eldepAiH KaTapblHa Kipin, 20-11i OpBIHABI adaabl.
Agamaapaa¥rel CyMIIMATIK MiHe3—KYABIKTH 4aMBITYABIH TaOUFaThl MeH MeXaHU3MJAepi o1ige aHBIK eMec.
byran geitin Oip Karap >KYMBICTap AUNMATEPAIH JeHTeliMeH CYMIMATIK MiHe3-KYABIKTBIH JaMybl
apacplHAaFbl OallaaHBICTHI aHBIKTagpl. COHBIMEH KaTap, CYMIMATIK MiHe3-KYABIKTBIH XOJeCTepyH
AeHTelliMeH elTkaHjal OalidaHBICH JKOK Jepekrepae Oap. JeMek, XoaecTepuHHIH ajaMAarbl CyUIUATIK
MiHe3-KYABIKTHI 4aMBITyAaFbl POAi KBI3BIKTEI 3€pTTey Maceaeci 005l TaObLaabl. OcbIraH OaliaaHBICTHI Oi3
XOAeCTepyH AeHrelliMeH CyMIIMATIK MiHe3-KYABIK apachlHAarbl OaliAaHbICTEI aHBIKTaY YIIIiH aje0ueTrepre
IOy >KacaAblK. Oaebuerrepai isgey Web of Science, PubMed, Scopus, eLibrary aepex KopaapbiHAa
KYprisiagi. Isgey «xoaecrepun» HeMece «KaAIlbl XOAeCTepUH» JKoHe «CyMIINA» HeMece «CyUIIUATIK MiHe3-
KYABIK» KiAT co34epi OOIBIHIIA aHBIKTaAAbl. AFBIAIIBIH JKoHEe OPHIC TiaAdepiHAeri MaKadaAap eHri3iaim, Tek
epeceK MalMeHTTep KaTbICKaH 3epTreylep KaMThLAABL. 79 MaKaJaHbl Tadjay HOTVDKeCiHAe aBTOpAapAbIH
Kemiairi (70%) xoaecTepnH geHrelliMeH CyUIIMATIK MiHe3-KYABIK apachiHAAFbl 6aif1aHBICTHI PaCcTaTLIH
KOPBITBIHABIFA KeAreHi aHBIKTaaAbl. Aaaiija, MyHAall OaliaaHBICTHIH OOAYBIH pacTaMalTBIH Oip KaTap
seprreyaepae Oap (17%). AHbIKTaaraH KapaMa-KaliIIBLABIKKA KapaMacTaH, SKYMBICTEIH a3 Oeairi (13%)
III0AyAapMeH YCHIHBLAFAaH >KoHe 0i34i KBISBIKTBIPATLIH 3€pTTey CyparblHa HaKTHI >Kayall Oepe aaMaiiAbl.
Ocplaaiiina, aHBIKTaAFaH KapaMa-KalIIbIABIKTapAbl CYMIMATIK MiHe3-KYABIKTBIH Kypaeadi >KoHe
kendakTopAbl eKeHJirimeH Tycingipyre 604aabl. boaarakra XoaectepuH aeHreitin OuoMapxep peTiHge
naifijadaHy 3epTXaHaAblK MapKepai adyra MYMKiHAIK Oepeai, 04 KAMHMKaABIK OaradaydapMeH >KoHe
Heariaepmen OGipre cynnmATiK MiHe3-KyAKbI Oap HayKacTapaa yaKThLABI AMIaTHO3 KOIOFa JKaHe ToyeKealepai
Darasayra MyMKiHAiK Oepeai. Aaaliga, OyriHri KyHi Oy4 KaThIHACTBIH MeXaHU3MAepi TYCiHikci3 6oAbIIT
TYP, 6Y4 04aH opi FRLABIMU i34ecTipyAiH KaxKeTTiairx 0iaaipeai.

TyiiiH ce3aep: xoaecTepuH, CynIna, o3iHe 31IH KeATipeTiH MiHe3-KYABIK.

A.M. Maxanosa', O.A. ITomamapesa’, P.K. TaTaesa?
!Meduuunckuii ynusepcumem Kapazandv, Kapazarda, Kasaxcman
?Espasutickutl Hauyuonarvhuiil ynusepcumem um. A.H. ['ymuresa, Acmana, Kasaxcman

BsanmMocBsi3b YPOBHsI XO4eCTepyHa KpOBU I CYUITNAAaAbHOIO II0BeeHISsT

Annoranusa. CoraacHo otdety BO3 (Bcemupnasi opranmsanus sapasooxpaHenus) sa 2021 r,
PecriyOamka KasaxcraH BXOAUT B 4MCAO CTpaH C BBICOKMM YPOBHEM CYMIIMAOB B MUPOBOM PeNTHHIE,
sanmnmasi 20 mecto. IIpupoga n MexaHM3MBI pasBUTIS CYUITNAAABHOTO TIOBeAEHM Y AI0AeI IIPOA0AXKAIOT
OCTaBaThCsl HEAOCTATOUHO sICHBIMU. PaHee psi4 padOT BBIABNA B3aIMOCBA3b MeXKAY YPOBHEM ANIINAOB, B
YaCTHOCTH, XOJeCTepyHa U pa3BUTUEM CyMIIMAAABHOTO IosedeHus. Hapsay ¢ otum mmeiorcs paOoOTh,
KOTOPBIe He BBIABNAY HUKaKOI CBS3M CyNIINAAABHOIO II0BeeHIsI C ypoBHeM xoaecTeprHa. Cael0BaTeAbHO,
pOAb XoJAecTepuHa B PasBUTUM CYyMIIMAAABHOTO IIOBEeJeHNsl Y YeAoBeKa IIpeACTaBAseTCsl MHTEePeCHBIM
1CCAe40BaTeAbCKIM BOIIPOCOM. B CBsI3M ¢ ®TMM MBI IIPOBeAM 0030p AUTepaTypsl A4Sl OIpeeleHNsd
B3aMIMOCBSI3M MEXAY YPOBHEM XOJecTepuHa KPOBU U CYUIIMAAALHBIM IToBedeHreM. ITomck auTteparypsr
rposoauacs B 6asax AaHHeIX Web of Science, PubMed, Scopus, eLibrary. [Tonck mpoBoAmAcs 1O KAIOYEeBBIM
caoBaM: “Xxoaectrepun” mam “obmmit Xoaectepun” u “cynnua’ nam “cymimaaanrHoe mosegenne”. boian
BKAIOYEHBl CTaThbyl Ha aHTAMIICKOM M PYCCKOM s3BIKaX. BKaAIOuaamch mccaesoBaHNsA, Ide yIacTBOBAAN
TOABKO B3pOCAble IIallMeHTH. B pesyapraTe aHaamsa 79 crareil ObLAO BBHISBAEHO, YTO OOABIINHCTBO
aBTOpOB (70%) IpUIIAK K BBIBOAY, IIOATBEP>KAAIOIIEMY B3aIMOCBI3b MEXKAY YPOBHEM XOAeCTepUHa U
CyUIIMAaABHBIM T0BeeHneM. OgHaKo MMeeTCs pslj UCCAe0BaHNI, KOTOpBIe He TI0ATBeP>KAAI0T HaAndue
Takoii cBasu (17%). HecMoTp:s1 Ha BBLABAEHHBIN KOHTPACT, nMeeTcs HeboAbImast yacTs padboT (13%), koToprre
IpejcTaBAeHbl 0030paMl U MeTaaHaAM3aMU 1 He MOTYT AaTh OAHO3HAYHOIO OTBeTa Ha MHTepPeCyIOuii
Hac 1ccaeloBaTeAbCKMIT Bompoc. TakuMm o0pas3oM, BBIABAEHHBIE IIPOTUBOPEUNS MOXKHO OOBSCHUTDH
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TeM, YTO CyuUIIMAaAbHOe ITOBeJeHue SBASeTCs CAOXKHBIM M MHOTOQaKTOpHEIM. VIcrioab3oBaHue ypoBHs
XoJecTeprHa B KauecTse O1oMapKepa B OyAyIIeM M03B0A1A0 Obl KAMHNUIINICTAM IT0AYIUTDh 4a00paTOPHEIN
MapKep, KOTOPBIii B COYeTaHNM C KAMHUYECKUMY OIJeHKaMI ¥ CMMIITOMaMM MOXKeT IIO3BOAUTD ITOCTaBUTh
0oaee cBOeBpeMeHHbIN AMarHo3 U OL[@HUTh PUCKM Y IMallieHTOB C CyUIMAaAbHBIM nosejeHreM. OgHako Ha
CEeroAHAITHUI AeHb MeXaHM3MBbI JaHHOM B3aMMOCBSI3M OCTAIOTCsl HESICHBIMIU, YTO IIpeAcTaBAseT 1104e AAs
AaAbHeNIIel HaydYHO AesATeAbHOCT.

Karouesble caoBa: xoaecTepuH, caMOyOUIICTBO, CaMOIIOBpesKJalolee IToBeJeHue.
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