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Cardiovascular disease (CVD) in women is the most common cause of death and in 2009 accounted for one
third of all deaths. The purpose of this paper is to present what conditions during pregnancy and during the
pre-menopause period lead to a greater risk of CVD. The early recognition and the application of
interventions may decrease this risk. To emphasize this point we have taken a «Life course-events pers-
pectivey. Current data suggests that genetic predisposition to disease in conjunction with behavior and
environmental factors during fetal life is related to permanent changes in fetalplacental-maternal phy-
siology and function, resulting in fetal programming characterizing the phenotype of the child which may
persist into adulthood. Longitudinal studies have identified biological, behavioral and environmental
factors related to childhood diseases such as hypertension, insulin resistance and mental health disorders.
Gender differences have been identified and animal studies have suggested that estrogens in women are
protective and when the risk of CVD in men is considered, the risk in women is delayed by 10 years. Thus, a
normal pregnancy may be protective and reduce the risk of CVD in women. However, hypertension
developing in women before or during pregnancy is a significant risk factor for women and diabetes further
increases this risk of CVD, as does smoking. It is very clear that an «intervention action plan» must be
developed. It is the current opinion of the authors that this action plan must be implemented early in life to
decrease the risk for the development of CVS in women.
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Introduction. When does the risk for cardiovascular
disease (CVD) begin? Why wait for the disease to
develop? Is it time to begin interventions early in life if
the risk for this disease has been determined? The
purpose of this paper is to link two important concepts;
first, the «fetal origin of diseases that occur later in life»
such as hypertension, diabetes and atherosclerosis,
based upon the Barker hypothesis which proposes that
these diseases have their origin during fetal life [1].
Second, that «behavioral practices and environmental
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exposures associated with inherited and acquired ge-
netic changes increases the risk of disease during fetal
life», prior to pregnancy for the woman, during preg-
nancy for the fetus and mother, infancy and adole-
scence (Figure, Phase /) [2, 3].

Background. Matched for age white women are at
lower risk of coronary heart disease relative to white
men; however, there are recent publications to suggest
that certain female children and adolescents are at risk
for hypertension and insulin resistance [4, 5]; some
women with a history of prior pregnancies are at in-
creased risk during the interval between pregnancies

87



HOBEL C. J., ARORA CHANDER. P.

Phase | Pre-Conception — Pregnancy > Infancy/IChildhood
[ | |
Family Stress Poor fetal growth Insulin Obesity Increased
history resistance blood
AL pressure
Phase Il Reproductive years (Pregnancy effec ~——w—3»  Adolescence /I Adulthood
[ I i [ I 1
| Stress | ‘ Hypertension ‘ ‘Obesity‘ ‘ Dysglycemia ‘ |Insulin resistance ‘ ‘ Diabetes ‘
Premenopause _ > Postmenopausal
Phase Il I i
Hypoestrogenemia (hypothalamic origin) | ‘ Stress ‘ ‘ Estrogen deficiency ‘

Risk factors

& First trimester

@ Second trimester

/A Third trimester

This figure divides the Life Events-Course into three phases. Phase I is the period beginning before pregnancy and extended through out the
gestational period into infancy and childhood. Phase II begins during the reproductive years and extends to the peri-menopausal period
where reproductive performance is near zero. Phase 111 begins during the pre-menopausal period and the end is a terminal event

and within the next 15 years suggesting that certain
conditions during pregnancy increases their risk of hy-
pertension, diabetes and atherosclerosis, and finally
women during the premenopausal period with hypo-
estrogenemia of hypothalamic origin have a greater
risk of coronary artery disease than those with normal
menstrual cycles [6, 7], thus identifying a group of
women at an earlier age that are at risk (Figure, Phase
).

It is well know as women enter the post menopause
period the incidence of coronary heart disease almost
equals that in men [8]. This subject is important for
three reasons. First, CVD is the leading cause of death
for both men and women and the second reason is that
the proportion of life lost is higher (18 %) in developed
countries and approximately 10 % in developing coun-
tries and in the later the rates are increasing. These data
suggest that there is something unique in developed
countries that place women at risk which could have a
behavioral, nutritional, environmental or epigenetic
basis. Third, CVD in women is the most common cause
of death and accounts for one third of all deaths [9].
More women than men have died from CVD causes on
a yearly basis since the mid 1980’s. One reason for this
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disparity was the failure to include women in clinical
trials which appeared to be primarily designed for men,
which lead the National Institutes of Health to imple-
ment a policy in 1986 to include more women in clini-
cal trials (Figure, Phase //I). Thus, the purpose of this
paper is to take a «life course-events perspective» and
review the literature to identify what conditions prior to
pregnancy, during pregnancy and prior to menopause
lead to a greater risk of CVD whereby the early recog-
nition of risk and the application of interventions could
decrease the risk of coronary artery disease [10—13].
The life course-events perspective and the ori-
gin of adult diseases. Fetal programming. Today it is
well recognized that changes in the environment during
the period of fetal development, is associated with per-
manent changes in physiology and function [2]. Some
of the changes are the result of gene alterations by epi-
genetic factors such as DNA methylation and histone
changes [3]. Several studies by the epidemiologist, Da-
vid Barker in the United Kingdom documented the in-
fluences of prenatal factors on the risk of developing
hypertension, diabetes mellitus and atherosclerosis
[14, 15]. The factors associated with this risk of disease
was determined to be related to those conditions related
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to poor fetal nutrition and reduced size at birth [16].
The timing of these associated events has been deter-
mined to be important. Early first trimester under nutri-
tion was primarily related to the development of hyper-
tension later in adulthood, while poor fetal nutrition
during the second trimester was associated with a
greater risk of developing diabetes, while poor nutri-
tion during the third trimester was associated with hy-
pertension and stroke [1] (Figure, Phase /).

Thus, small size at birth secondary to poor nutrition
and decreased nutrient supply to the fetus increases the
risk for the development of CVD; however, poor fetal
growth also plays an important role in making an indi-
vidual permanently «thrifty» (thrifty phenotype) by be-
ing small and insulin resistant and prepared at birth to
live under adverse condition which has been referred
by James Jones as «The Best of a Bad Start» [17]
(Figure, Phase /). Unfortunately all too often the child
is born into an environment of plenty (adequate or ex-
cessive food supply) and its phenotype is altered. This
process is referred to as the «Thrifty genotype» a hy-
pothesis suggested by Neel who proposed that the
thrifty aspects of the contemporary individual who
arose from genes selected over a long period of time to
survive in an environment in which nutrient supplies
were limited but found itself in an environment of
plenty and developed obesity and a greater risk of dis-
ease [18]. A third example is the «natural short term ex-
periment» such as the Dutch Famine during the Second
World War when the Germans formed a blockade of
Holland argues against a purely genetic basis. Only
hunger during the last part of pregnancy for Dutch
women did the hunger effect fetal growth and the risk
of disease in later life [19]. The effect of short term nu-
trition deprivation (adverse event) could occur because
of epigenetic changes that occur within the fetus result-
ing in genetic changes which increase the risk of a sub-
sequent disease.

Cumulative pathway during infancy, childhood
and adolescence. Several longitudinal studies have
been carried out which have identified biological, be-
havioral and environmental factors related to child-
hood diseases such as hypertension, insulin resistance
and mental health disorders which could contribute to
the development of adult diseases [20]. The classic stu-
dy by Rutter et al. on the long term effects of severe de-

privation of Romanian orphans after adoption [21].
Two theories were considered. First, one was based on
the idea of physiological plasticity due to biological
programming similar to that which occurs in intra ute-
rine programming. Second, was based upon environ-
mental exposures that disrupted normal development
such as maternal smoking, alcohol consumption and
toxins, all or which can cause minimal brain pathology
and/or adverse behavioral consequences. At this point
it is sometimes difficult to sort out what are changes in
plasticity (adaptive changes) and what is the result of
pathological changes leading to minimal brain dys-
function.

Gender differences in the risk of cardiovascular
disease. Developing within the past 10 years there has
been evidence that arterial disease in both sexes’ begins
early in life (Barker Hypothesis); however, overtime
the progression of CVD in women compared with men
is delayed and/or increased by approximately 10 years.
What is the primary protective mechanism?

Important animal primate studies. The research
carried out by Thomas Clarkson in the nonhuman pri-
mate model (Cynomolgus macaque) has been helpful
to understand the influence of estrogens on the devel-
opment of atherosclerosis. This research group has
shown that the macaque monkey like premenopausal
white women are protected against coronary artery ath-
erosclerosis [22—24]. In these studies these investiga-
tors showed that ovariectomy and the relative estrogen
deficiency that accompanies low social status in female
monkeys are both associated with a loss of «female
protection» against coronary artery disease. In 1987
these investigators showed that repeated pregnancy
(increased window of estrogen exposure) is also asso-
ciated with a marked reduction in the extent of diet-in-
duced coronary artery atherosclerosis and provided
evidence that endogenous estrogen has an inhibitory
effect on the atherosclerotic process [25]. These studies
formed the basis for studies in the human.

Important human studies. Stimulated by the higher
gender specific coronary mortality observed in women,
Bairey Merz et al. tested the hypothesis that hy-
poestrogenemia of hypothalamic origin is associated
with coronary artery disease in young women who
were studied in the Women’s Ischemia Syndrome
Evaluation (WISE) [26-28]. Bairey Merz showed that
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premenopausal women with angiographic coronary
artery disease had significantly lower estradiol and
follicle-stimulating hormone levels than women with-
out angiographic findings, even after controlling for
age [7]. This study was the first time that hypoes-
trogenemia of hypothalamic origin was found to be
associated with coronary artery disease in premeno-
pausal women. Her findings supported the concept
that female protection is lost when ovarian function is
disrupted and that this finding is consistent with pre-
vious primate work noted above initiated by Clarkson
et al.

Is hormone replacement therapy effective? Exo-
genous hormone therapy (HT) may have antiathero-
sclerotic effects [29, 30]. However, recent clinical tri-
als have failed to show protective cardiovascular ef-
fects in postmenopausal women [31-33]. Recently
Bairey Merz et al. assessed the relationships between
detailed measurements of endogenous and exogenous
estrogen exposure time with angiographic coronary
artery disease and major adverse cardiovascular
events [34]. These investigators found no independ-
ent relation of estrogen exposure time to angiographic
coronary artery disease or major adverse cardiovascu-
lar events in women being evaluated for suspected is-
chemia. These results suggest that the concept of es-
trogen protection for this disease in women is more
complex than estrogen exposure duration alone.

Does pregnancy have an effect on the subse-
quent development of cardiovascuar disease? Be-
ginning in the early 60’s and 70’s investigators began
to address the relationship between the number of
pregnancies and atherosclerosis and the results were
controversial; however, recently it has been brought
to our attention that pregnancy can be a prodrome to
vascular dysfunction and cardiovascular risk in some
women [6, 35]. In 1964 a paper published by Win
kelstein and Rakate showed that there were an excess
of pregnancies in women dying of coronary heart dis-
ease and then a paper published in 1974 by Berng-
tsson, Rybo and Westerberg showed similar findings
[36, 37]. Three other studies provided no evidence for
an association between coronary heart disease risk
and the number of pregnancies [38—40]. Then years
later in 1984 Beard, Fuster and Annegers, found that
women whose first pregnancy was before the age of
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25 were found to be at greater risk of coronary heart dis-
ease [41]. The importance of this paper was the focus to-
ward confounding variables such as lower socioeco-
nomic status, lower educational levels and psychosocial
variables in younger women that could contribute to the
risk of coronary heart disease. The role of psycho- social
factors will be discussed below in the section titled stress
and the risk of CVD.

Hypertension and the risk of cardiovascular disea-
se. Beginning in 2001 several large population studies
began to show that hypertensive disorders in pregnancy
(preeclampsia and gestational hypertension) were mak-
ers of future risk of CVD [42—44]. In 2007 a meta analy-
sis by Bellamy et al. showed an interrelationship betwe-
enrisk factors and that hypertensive disorders were clea-
rly related to a great risk of CVD in later years [45]. Most
studies have shown that there are other common risk fac-
tors associated with hypertensive disorders in pregnan-
¢y, such as higher blood pressure prior to clinical disea-
se, obesity, elevated lipids and gestational diabetes.

It is important to discuss the most recent paper pub-
lished by Magnussen et al. in Norway on the association
between hypertension in pregnancy and the risk of CVD.
These investigators linked data from the Medical Birth
Registry to a large population based health survey
(HUNT study) to assess the association of hypertensive
disorders in pregnancy with cardiovascular risk factors
assessed approximately 28 years later (mean duration of
subject participation in this study was 23 years) [46].
These investigators identified 13,623 subjects with no
hypertensive disorders and 1,433 with hypertensive di-
sorders. Women who developed preeclampsia or gestati-
onal hypertension had significantly higher body mass in-
dices (BMI’s) and abnormal lipid profiles. In addition
the analysis showed that associated risk factors became
stronger with increasing maternal age and parity. Finally
these investigators showed that women with hypertensi-
ve disorder in pregnancy were also significantly more li-
kely to develop diabetes at follow up suggesting that
they may have had some degree of insulin resistance du-
ring pregnancy.

This study also clearly show that both preeclampsia
and gestational hypertension most likely share a similar
pathological mechanism leading to a greater risk of
CVD, but that the «condition of pregnancy» (normal
group followed) is not related to the risk of CVD.
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Thus, it appears that there is some form of endothe-
lial dysfunction that occurs in subjects who develop
hypertensive disorders of pregnancy. In addition there
appears to be three additional risk factors that may con-
tribute to this risk. First, is that recurrent pregnancy (in-
creased parity) could be a prodrome or dose effect to in-
crease the risk. Second, is that the increase incidence of
obesity could play a role in the development of insulin
resistance and diabetes later (at follow up) which
brings up the issue as to whether or not women at risk
for hypertension may also have a co-morbid risk for de-
veloping insulin resistance during the pregnancy with-
out having made the diagnosis of pre-diabetes or gesta-
tional diabetes. This will be discussed below. Third,
psychological factors are also thought to play an impor-
tant role in the development of hypertension and it may
also be an important factor in the development of the
risk of CVD [47]. This will also be discussed below. Fi-
nally, maternal age associated with increasing parity
could itself increase the risk of atherosclerosis. Mater-
nal age has been shown to be an independent risk factor
for CVD disease and the history of prior hypertension
and the recurrent cardiovascular stress associated with
pregnancy and or adverse life style may play an impor-
tant role over time [48, 49].

What is the association between dysglycemia and
diabetes and the risk of cardiovascular disease? The
Framingham Study initiated between 1948 and 1952 in
the United States studied 5070 men and women who
were originally free of CVD when first examined and
who later developed various manifestations of CVD
between the ages of 35 and 64. In 1987 a report on the
Framingham Study by Stokes et al. on the relative im-
portance of selected risk factors 30 years later on the
risk of various manifestations of CVD (stroke, conges-
tive hear failure, coronary heart disease and intermitted
at claudication) found that hypertension contributed
most consistently to short term risk of all manifesta-
tions of CVD [8]. An important part of this early report
was the observation that there were significant differ-
ences between the sexes and age groups. One important
finding was that diabetes was reported to be a signifi-
cant risk factor for total CVD risk for both men and
women.

At about this same time in 1987 investigators began
to focus on the importance of family history as an inde-

pendent risk factor for incident coronary artery disease.
A report by Hopkins et al. showed that after controlling
for age, sex, total cholesterol, higher density lipopro-
tein cholesterol, hypertension, diabetes, cigarette
smoking and body mass index, family history remained
a highly significant predictor for the development of
coronary artery disease [50]. In reference to diabetes
this study showed that the incidence of diabetes in the
patients who had incident coronary artery disease
(CAD) was 18.8 percent compared to 3.4 percent in
those without CAD.

Dysglycemia and the risk of cardiovascular disea-
se. Dysglycemia was listed above in the section on the
risk of CVD. For the purpose of this discussion the def-
inition of this term is «an elevation of glucose values
that do not meet the criteria used for the diagnosis of di-
abetes». The reason for using this term is that it sug-
gests that elevated glucose levels are a continuous va-
riable and that at some point in ones life course-events
the values will become abnormal and the subject can be
defined as diabetic. One of the most interesting papers
published this year was a paper by Retnakaran and
Shah who assessed glucose intolerance in pregnancy
and the risk of CVD in a population-based cohort study
in Ontario Canada [51]. In North America pregnant
women commonly receive screening for gestational di-
abetes mellitus using a 50 gram glucose screening test
(GST) and if positive is followed by a glucose tolerance
test (GTT) where two abnormal values are required for
the diagnosis of gestational diabetes. Thus, women
with a positive screen but a negative GTT (which may
include one abnormal value) are considered dysglyce-
mic (potentially at risk for diabetes). This study by
Retnakaran and Shah stratified their population into 3
cohorts of women: 1) Those with gestational diabetes
(13,888); 2) women who received a antepartum oral
glucose tolerance test because they had a positive scre-
ening test (71,831) and 3) those who did not have a
GTT presumably because their screen was negative
(349,977). During the intervening 12.3 years the
women who had gestational diabetes had the highest
risk for CVD with an adjusted hazard ratio of 1.66
(1.30-2.13) and next were those with a positive screen
but negative GTT with an adjusted hazard ratio of 1.19
(1.02—-1.39), when compared to the group with a nega-
tive screen. This study was the first to identify a group
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of women most often considered normal (positive scre-
en and negative GTT) yet considered dysglycemic and
to be at risk for cardiovascular disease within 12 +
years after the assessment during pregnancy. What is
important is that this study suggests that in addition to
women with gestational diabetes a subset of women
with a lesser degree of antepartum dysglycemia may
also benefit from closer cardiovascular surveillance.

Obesity and the risk of cardiovascular disease.
Overweight and obesity are associated with the devel-
opment of hyperlipidemia, hypertension, CVD, insulin
resistance, type 2 diabetes and a shorter lifespan [52,
53]. Gunderson et al. assessed the risk for the develop-
ment of becoming overweight with childbearing by uti-
lizing the CARDIA study data base [54]. The CARDIA
study began in 1986 and continued up to 1996 and ex-
amined the participants at baseline and again at 2, 5, 7,
and 10 years and included black and white nulliparous
women who were not overweight at baseline. These in-
vestigators found an interesting interaction between the
risk factors smoking and parity. Women with 1 and 2 +
births had a significantly increased risk for the develop-
ment of being overweight if they never smoked com-
pared to a decreased risk for those who were smokers.
Thus, smoking decreased the risk of becoming over-
weight; however, it is well known that smoking is a sig-
nificant risk factor for CVD. This study also determi-
ned that race, frequent weight cycling, less education
and less physical activity was also significant risk
factors.

Stress and the risk of cardiovascular disease. Our
research group has focused considerable time and ef-
fort to understand the role of stress and pregnancy out-
come [55, 56]. Hypertension has long been shown to be
a strong, independent, and etiologically significant risk
factor for developing CVD [47]. Yan L. L. et al. (2003)
used the CARDIA study to examine the role of psycho-
social factors such as time urgency/impatience (TUI),
achievement striving/competitiveness (ASC), hostility,
depression, and anxiety on the long-term risk of hyper-
tension [57]. As noted above the CARDIA study was a
multi-center, longitudinal study of the development of
coronary artery disease risk factors in young adults.
This study showed a dose-response increase in the risk
of developing hypertension for those who had a higher
tendency of urgency/impatience and hostility but not
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ASC, depression or anxiety in this young adult cohort.
These investigators also recognized that the risk of hy-
pertension appears to differ across different age, race
and sex groups which require continued research. The
biologically and plausible mechanism of how psycho-
social factors increase the risk of hypertension is via the
sympathetic nervous system stimulation from acute
stress, leading to increased cardiac output, vasoconst-
riction, arterial pressure elevation and impaired endo-
thelial dysregulation [58]. Recently, Denollet J. et al.
assessed the role of anxiety in a 10 year follow-up of
middle-aged women who participated in the
«Eindhoven Perimenopausal Osteoporosis Study in the
Netherlands» [10]. These investigators used a three-
item anxiety scale to assess primary outcomes of an all-
cause mortality at 10-year follow-up and secondary
outcomes related to cardiovascular and lung/breast
cancer death [59]. Smoking, living alone and lower ed-
ucation were related to mortality, but depression was
not. Adjusting for these variables, anxiety was associ-
ated with a 77 % increase in mortality risk and it was re-
lated to cardiovascular death. The authors summarized
their findings by stating that anxiety appears to be re-
lated to unhealthy lifestyles such as smoking, obesity,
inactivity, hypertension and diabetes and that these fac-
tors may mediate the anxiety-mortality relationship.

Smoking and the risk of cardiovascular disease. All
of the studies that we reviewed for the assessment of
risk factors and CVD identified smoking as a signifi-
cant risk factor. Campbell et al. recently reviewed the
metabolic effects of cigarette smoking and individuals
who smoke experience a wide range of physiologic
side effects that increase the risk of CVD, including in-
sulin resistance, elevated catecholamine levels which
contribute to an elevated heart rate and blood pressure,
and hypercholesterolemia [60]. However, as noted abo-
ve the study by Gunderson showed that smoking du-
ring pregnancy was protective and prevented women
from gaining excessive weight during pregnancy and it
is also well known that women who smoke during
pregnancy are less likely to develop preeclampsia
which like obesity increases the risk of developing
CVD. The interesting paper by Ness et al. assessed the
interaction between weight gain during pregnancy and
its association with the protective effect of smoking on
the development of preeclampsia [61].
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Among underweight and normal weight women,
smoking decreased the risk of preeclampsia after ad-
justment for maternal age, race and socioeconomic sta-
tus. However, among overweight/obese women this
trend was not apparent and among both underweight
and overweight women, smoking significantly in-
creases the risk of delivering a small for gestational
aged fetus (SGA). Obesity eliminated the inverse asso-
ciation between smoking and preeclampsia.

Action for the prevention of cardiovascular
diseases in women. Both American Heart Association
and the World Health Organization have developed
specific recommendations. Because CVD is the single
leading cause of death and a significant cause of morbi-
dity in the United States and Globally and an «Action
Plan» must be implemented early in the life event-
course of women because the risk factors for CVD are
and finally the treatment. The ultimate and primary
well documented and there is compelling data from
epidemiological studies and randomized clinical trials
to show that this disease is largely preventable. A
«Guide to Preventive Cardiology for Women» was ap-
proved by the American College of Cardiology in 1999
and by the American heart Association in 1998 and
published in 1999 [13]. This guide to risk reduction for
women addresses the goals, screening methods and
recommendations for smoking cessation, physical ac-
tivity, nutrition, weight management, psychosocial fac-
tors, blood pressure, lipids and lipoproteins, diabetes,
hormone replacement therapy, oral contraceptive, and
cardiovascular drugs.

The World Health Organization provides a
structured life course-events perspective [12]. First,
WHO begins by focusing on the risk factors that begin
in childhood and youth and then focus on the role of
hypertension, lipids, tobacco, physical activity, obe-
sity, diabetes and socioeconomic status as they con-
sider women to be a «special case» when considering
risk assessment. The «Action plan» proposed by WHO
includes the importance of research, the role of re-
gional organizations and prevention as guided by
personal choices, population and system approaches,
health education, policies and legislation goal is to
prevent death and suffering, but there are also eco-
nomic implications.
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DaKTOPH PU3UKY PO3BUTKY CEPLEBO-CYAMHHUX

3aXBOPIOBAHbB Y KIHOK

Pesome

Cepyeso-cyounni z3axeoprosanns (CC3) y acinox € naunowtupeni-
woto npuyuroio cmepmuocmi, axiy 2009 poyi cmanosunu mpemumy
6cix eunaoxie cmepmi. Mema pobomu nonszae y 6U3HAYEHHI npu-
YUH, AKI NPU38005me 00 niosuweHo2o pusuky noseu CC3 nio uac
sazcimuocmi ma y nepioo menonaysu. Panns diacnocmuka i npogi-
aakmura moxcymo sHusumu pusux eunuxnenns CC3. [I]o6 niokpec-
UMY 8AACTUBICIL YbO2O MOMEHNMY, MU HABOOUMO PEKOMEHO08A-
nutt «Cnoci6 scummay. Lfi 0ani oemoncmpyioms, wo 2enemuina
CXUTLHICMb 00 X80POO PA30M 3 NOBEOIHKOIO | OI€I0 YUHHUKIG DOGKIT-
5l He2AMueHO 6NAUSAIOMb HA NAI0, (i3i0n02110 niayeHmu i Mmame-
PpuHcoKy @yukyiro. Lle mooice npuzeecmu 00 3minu henomuny y ou-
MmuHU, aKull 36epicacmucs y 00pociomy eiyi. JlocniodcenHs eussuiu
36 30K OI002IUHUX, NOBEOTHKOBUX MA eKOLO2IYHUX PaKmopis 3 Ou-
MAYUMU 3AXE0PIOEAHHAMU, MAKUMU AK INEPMOHIA, IHCYIHOPE3UC-
menumuicms i ncuxiuui posznaou. Bemanosneno makoo cmamesi
810MIHHOCMI, 00CAI0AMU HA MBAPUHAX NOKA3AHO, WO eCmpOo2eHu
saxuwjaioms dxcinok 6i0 CC3 i pusux noasu ocmanuix 6iomepmino-
sytomuvca na 10 poxis. Takum uunom, HOpmanbHa 6a2imuicms 30am-
Ha 3axucmumu ma 3Husumu pusux eunukwenuna CC3 y JuciHOK.
OOHak 2inepmoHnis, iKa po36UBAEMbCs 00 Ab0 Nio 4ac azimHocmi,
€ 3HAUHUM He2AMUBHUM YUHHUKOM, W0 NO2AUONI0EMbCS Olabemom i
naninuam. Llinkom ouesuono, wo nompiobno pozpobumu «cmpa-
meeiunuil nian 0iuy. Ha oymxy asmopie, maxuii niau 0itl HeoOXioHO
peanizyeamu Ha NOYAMKY HCUMM, WOO 3HUSUMU PUSUK POZBUMK)
CC3y axcinok.
Kniouosi
6a2IMHICMb.

cnosa: cepyeo-cyOUHHI 3AX60PIOBAHMSA, HCIHKU,
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DaKTOPBI pUCKa PAa3BUTHUS CEPJEYHO-COCYAUCTHIX

3a00JIeBaHUH Y KEHIINH

Pesrome

Cepoeuno-cocyoucmoie 3abonesanus (CC3) y dcenwun sensiromes
Haubonee pacnpocmpanennou npudunou cmepmu, 6 2009 200y onu
cocmasunu mpems ecex cayuaes cmepmu. Llenv pabomur oxapakme-
PU306aMb NPUHUHBL, NPUBOIAULUE K NOBLIULEHHOMY PUCKY 603HUKHO-
senusi CC3 60 6pems bGepemennocmu u u 6 nepuod MeHONnday3ol.
Pannas ouacnocmuxa u npoguiakmuxa Mo2ym CHU3UMb PUCK
nose- nerus CC3. Ymobwvl noouepkHymos 8ajiCHOCMb 91020 MOMEH-
ma, Mol npuooum pexomernoyemviii « Cnocob scuznuy. dmu 0au-
Hble NOKA3bIBAION, YMO 2eHemuieckds npeopacnoiodceHnoCms K
001e3HAM COBMECHHO ¢ N08eDeHUeM U delicmeuem PaKmopos OKpy-
Jrcarouyeti cpedvl He2amueHo IUAIOM HA NI00, PU3UOL02UI0 NIAYEH-
mel U MamepuHckylo @yuxkyuto. Ymo moodcem npusooumsv K
UsMeHeHuaAM enomuna y pebeHKa, KOmopwvle COXPAMAIOMCA 8O
63pociom eospacme. Hccnedosanus euisigunu ce:13b Ouonouyec-
KUX, N08E0eHYeCKUX U IKOJOUYECKUX (pakmopos ¢ makumu 3abone-
sanusmMu y oemetl, Kak UNEPMOHUs, UHCYIUHOPEIUCNEHMHOCTb U
ncuxuyecKue paccmpoicmed. Yemanosienvl maxace nojiogvle pas-
JUYUSA, AHANU3Z UCCTe008AHUL HA JHCUBOMHBIX NO3GONUL NPEONOLO-
orcums, umo dcmpocensvt sawuwarom acenwyun om CC3 u puck
nosenenusi NOcieOHux y scenuyun omraaovieaemes na 10 nem. Ta-
KUM 00pasom, HOPMaibHasl OepemMenHoCms MOdCem 3auumums u
chuzumsb puck éosnuknosenus CC3 y ocenwun. Oonako 2unepmo-
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HUA, paA36UBAIOWAACA 00 ULU B0 BPeMs DepeMenHOCmU, ABNAemcs
CcyujecmeenHblM He2amueHblM (YaKmopom, Komopulil ycy2yonaemcs
ouabemom u Kyperuem. CoeepuieHHO 0Ye8UOHO, UMO OOJHCEH
Ovimb paspaboman «cmpameeudeckuil naan oevcmeuily. Ilo mue-
HUIO A8MOpP0O8, MAKOU NAAH Oelcmeutl 00IdICeH OblMb Pearu306an 6
Hayane JcuzHu, 4moowvl cnuzums puck pazeumus CC3 y gcenuun.

Kuniouegvie cnosa: cepoeuno-cocyoucmoie 3a001€6aHUSA, HCEH-

wunbsl, 6€p6M€HHOCmb.
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