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(MONGOLIA)
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ABSTRACT
Quantization of circulating hepatitis delta virus RNA is important for determining and monitoring the response to
antiviral therapy and for understanding the complex dynamic interactions between hepatitis B virus and hepatitis D virus
replication. There are scores of Polymerase Chain Reaction Assay studies on the quantitative molecular level of the
hepatitis D Virus. The aim of this study was to evaluate via molecular detection the hepatitis D virus as a co-infection
with hepatitis B virus in HBsAg carriers.
The study subjects consisted of 61 patients from the capital city of Mongolia who were infected with the hepatitis B virus.
All of the 61 subjects were evaluated for the presence of HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc, anti-HDV, antiHCV, and the presence of HBV-DNA and HDV-RNA.
This study shows that 31.25% of HBsAg carriers had anti-HDV, and hepatitis B and D viruses with a viral load detected
at a ratio of 2:4 in the study participants.
Key words: Hepatitis B virus, Hepatitis Delta Virus, Real Time Polymerase Chain Reaction

of those infected, which further exacerbates liver cirrhosis
and hepatocellular carcinoma (HCC). Patients infected by
both HBV and HDV viruses have an increased risk of a
more severe, acute liver disease, and an increased risk for
developing fulminate hepatitis when compared to patients
infected with HBV only /4/. Nevertheless, information on
quantitation of hepatitis Delta Virus RNA (HDV-RNA by
RT-PCR) is scarce. The aim of this study was to evaluate
via molecular detection the HDV as a co-infection with
HBV in HBsAg carriers in Mongolia. We report qRTPCR results of HDV-RNA among HBsAg carriers who are
either negative or positive for anti-HDV in respect to their
disease severity.

INTRODUCTION
Hepatitis Delta virus (HDV) infection is present globally
and infects human beings already infected by Hepatitis
B virus (HBV). It is estimated that 40% of the world’s
population has had contact with carriers of the hepatitis
B virus. This corresponds to an estimated 350 million
people who are HBV carriers/1/. It has been estimated that
approximately 5% of HBV carriers are co-infected with
HDV, leading to an estimated 15 million people infected
with HDV worldwide /2/.
Hepatitis Delta is seen more frequently in Africa, South
America, Romania, Russia, and the Mediterranean region
including Southern Italy /1/. Around 15-20% of the
population of Mongolia are carriers of HBV /3/. Among
the HBsAg carriers, anti-HDV was detected in 92%, with
genotype I predominant in Mongolia /3/. The dual infection
of HBV and HDV occurs in the form of co-infection or as
a super-infection. The super-infection of HDV with HBV
causes a progressive, chronic liver disease in up to (80%)

METHOD AND
Sample collection
This study was followed by principles outlined in the
Helsinki Declaration, with an agreement for performing
our research from the Ethical Committee of Bio Medicine.
A total 61 subjects from the capitol city of Mongolia, who
were previously checked for HBsAg by ELISA, were
evaluated for the study done during 2009-2010 at the
School of Health Technology. Forty seven of the subjects
were enrolled in the study by the inclusion criteria because
they were positive for HBsAg and negative for anti-HCV
(Figure 1).

*Corresponding author:
Azjargal Batjargal
Post graduate Institute
Chingeltei district, Juulchin street-38, Taiwan Culture center-208
Phone: 50119993, 99104441
Fax: 11-50119993
E-mail: azaa6539@yahoo.com
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Evaluation of liver enzyme activity was to include the
following:
Alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and gamma glutamyl transpeptidase (GGT) all
evaluated by using standard methods of ELITech Inc
(Germany).
Figure1. Disposition of subjects and main features of the
study.
Cancer and viral markers by ELISA
Alpha fetoprotein (AFP) was evaluated by using the
methodology described in the manufacturer’s protocol of
Eu Cardio Inc (USA).
Initially all the serum was checked for HBsAg, anti-HBs,
HBeAg, anti-HBe, anti-HBc, and anti-HCV index using
DRG kits (Germany). Anti-HDV antibody was detected
by using quantitative ELISA (RDG, China) kits using the
methodology described in the manufacturer’s protocol.
Quantitation of HBV-DNA and HDV-RNA by RT-PCR
HBV-DNA and HDV-RNA were extracted from 50 uL
serum samples using Genesig (Primer Design, UK).
DNA and RNA detection was done according to the
manufacturer’s protocol.
Quantitation of HBV-DNA and HDV-RNA was done by
using Genesig kits (Primer Design, UK) and MX 3000 P
(Applied by Stratagene Agilent Inc.,) and all the probes
were thoroughly followed.

Statistical analysis
All of the data was analyzed by using SPSS 19.0 software
and expressed as the mean ±SD. Statistical signiicant was
assigned at the p<0.05 level. Independent T tests were used
to compare differences of means between HBsAg positive
groups with or without anti-HDV.
RESULT
A total of 22.9% (n=14) samples were excluded from the
study since they fell within the exclusion criteria being
negative for HBsAg or positive for anti-HCV. From those
excluded samples, 9.83% (n=6) were positive for antiHCV, 1.6% (n=1) was negative for any virus, and 1.6%
(n=1) was negative for HBsAg, but positive for both of
anti-HBc and anti-HDV. Out of the 47 enrolled patients,
53.19% (n=25) were females and 46.80% (n=22) were
males. The mean age was 38 ± 12 years.
We divided the HBsAg positive patients into two groups
based on the anti-HDV result. The HBsAg and anti-HDV
positive subjects had higher levels of ALT and AST when
compared with those who were negative for anti-HDV
(Table 1).
Table1. Comparison of liver function test results and
other characteristics between HBsAg positive subjects
with or without hepatitis Delta virus (anti-HDV)
infection

Figure1. Disposition of subjects and main features of
the study

Group 1
anti-HDV
negative n=32

Group 2
anti-HDV
positive n=15

T

p

ALT (IU/L)

48.59±29.35

71.27±43.54

-2.72

0.044*

AST(IU/L)

56.81±28.8

84.54±43.07

-2.57

0.01*

GGT(IU/L)

59.97±57.33

85.66±84.7

-1.2

0.23

AFP (ng/mL)

2.06±4.6

4.72±6.52

-1.13

0.264

PT &INR

1.12±0.38

0.96±0.41

1.36

0.18

Results are mean±StandardDevision
ALT- alanine aminotransferase; AST- aspartate
aminotransferase; GGT- gamma glutamyltranspeptidase;
AFP- alpha fetoperotein; PT&INR- Prothrombin Time and
International Normalized Ratio; Upper limits range of ALT
and AST is 45 international units per liter (IU/L) and 50
IU/L for GGT.
A total 31.25% (n=15) samples were positive for both
anti-HDV and HBsAg, and 68.75% (n=32) samples were
positive for HBsAg only. By the quantitative RT-PCR
results, 31.25% (n=10) of the samples were positive for
HBV-DNA in the irst group; and 53.3% (n=8) of the
samples were positive for HBV-DNA and 26.6% (n=4)
of the samples were positive for HDV-RNA in the second
group.
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DISCUSSION
One of the interesting indings of the current study is
that 31.25% (n=15) were seropositive for both HBsAg
and anti-HDV, with molecular detection at a ratio of 2:4.
There is a decreasing prevalence of both acute and chronic
HDV infections in the Mediterranean area and in many
other parts of the world, which has been attributed to a
decline in the prevalence of chronic HBsAg carriers in the
general population /5/. Although epidemiologic studies on
HDV infection are scarce, the rate of people who were
seropositive for anti-HDV and HDV found in this study
was lower in comparison to an earlier study done in 1988
among the same population /6/. In addition, among the
HBsAg carriers, anti-HDV was detected in 92%, and HDVRNA was detected in 83.3%/4/. Our results maybe differ
from other researchers results since we had a comparably
fewer number of participants.
In our study there was one subject who was positive for
both anti-HDV and anti-HBc, but negative for HBsAg. This
subject was also negative for the HDV-RNA. It indicates a
past infection with HBV and HDV. This result is similar to
Davaalkham’s study /7/.
In summary, 31.25% (n=15) of HBsAg carriers were
seropositive for anti-HDV. HBV-DNA was detected in
38.2% (n=18) of the samples, and HDV-RNA was detected
in 8.51% (n=4) of the samples. Viral load for HBV and HDV
was detected at a 2:4 ratio. Given the high prevalence of
HDV infection, and the high rates of chronic liver disease
associated with viral hepatitis in our population, further
studies are urgently needed to ind ways to help prevent
the spread of viral hepatitis in Mongolia.
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ABSTRACT
Vitamin D deiciency or insuficiency is prevalent in practically every segment of the countries’ population, including
children and young adults. This worldwide problem remains generally unrecognized and untreated.
To our knowledge, no study on vitamin D deiciency was conducted in Mongolia in an occupational setting. Purpose of
the study is the identiication of the vitamin D status in Mongolia..
An analytical cross sectional study was conducted in Ulaanbaatar, Mongolia. We studied a total of 73 (20 male, 53 female)
participants, apparently healthy adults (aged 21-96 years, mean age 58.5 years). Data were collected during an one year
period from Jan 1, 2011-Jan 1, 2012 in the Gurvan gal teaching hospital of HSUM. All statistical analyses were performed
using SPSS for Windows 17.0. Informed written consent was obtained from all participants.
We enrolled 73 participants in the study (mean age 58.5 years): 27.3% male (n=20, mean age 45 years), 72.7% female
(n=53, mean age 58.5 years), and 69.8% were less than 50 years old. All participants were from Ulaanbaatar. No
participants were taking calcium or vitamin D as a supplement. None had a parathyroid problem, chronic kidney disease,
liver disease or other medical conditions, which might affect vitamin D metabolism. No signiicant differences between
females and males were observed for 25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53 [4-20.06]ng/ml; p=0.3).
The prevalence of severe vitamin D deiciency in all participants was 72.6%, vitamin D deiciency levels were found in
in 26.0%, and insuficient vitamin D levels were identiied for 1.36%, respectively.
As having a nomadic culture in Mongolia for many centuries, it is fact that there is an increasing migration of citizens
from the countryside to the capital city UB in the last 10 years. This urbanization movement has changed the lifestyle of
people. Finally, the sedentary (indoor) lifestyle and improper diet causes the vitamin D deiciency.
Key words: Vitamin D, 25(OH)D, vitamin D deiciency, lifestyle factors, calcium
practically every segment of the countries’ population,
including children and young adults. This worldwide
pandemic remains generally unrecognized and untreated.
Vitamin D deiciency seems to predispose to hypertension,
diabetes and the metabolic syndrome, autoimmune
diseases, left ventricular hypertrophy, congestive
heart failure, and infectious diseases, chronic vascular
inlammation. Although a consensus regarding the optimal
level of serum 25(OH)D has not yet been established, most
experts deine vitamin D deiciency as a 25(OH)D level
of 20 ng/ml and vitamin D insuficiency as 21 to 29 ng/ml
in Table 1. For all studied end points to date, the optimal
concentration of 25(OH)D is at least 30 ng/ml [3]. Vitamin
D status is largely due to exposure to sunlight, which
induces vitamin D production in the skin. Accordingly,
vitamin D levels show clear seasonal variation: they are
highest in late summer and lowest in late winter or early
spring [4]. The identiication of determinants of vitamin
D levels is a prerequisite for an effective intervention.

INTRODUCTION
Vitamin D has been associated primarily with bone health,
and it is well understood that vitamin D deiciency leads
to rickets in children and osteomalacia and osteoporosis
in adults [1]. However, it is now known that adequate
vitamin D status is important for optimal function of many
organs and tissues [2]. Directly or indirectly, 1,25(OH)2D
regulates over 200 genes, including those involved in rennin
production in the kidney, insulin production in the pancreas,
release of cytokines from lymphocytes, production of
cathelicidin in macrophages, and growth and proliferation
of both vascular smooth muscle cells and cardiomyocytes
[1]. Vitamin D deiciency or insuficiency is prevalent in
*Corresponding author:
Ch.Bayarjavkhlan
Health Sciences University of Mongolia
Sukhbaatar District, S.Zorig’s Street-3, Ulaanbaatar-14210
Mongolia
Tel.: (+) 976-9907-8044
E-mail: javkhaac@yahoo.com
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Studies have shown that vitamin D concentrations are
lower in women than in men, decrease with aging, and
high body mass index (BMI), and increase with physical
activity, outdoor activity, and intake of vitamin D, vitamin
D supplements, and ish. Sunscreen with a sun protection
factor of 15 blocks approximately 99% of the cutaneous
vitamin D production [5,6,7,8,9,10,11,12]. Additionally,
obesity is associated with vitamin D deiciency, probably
because of a decreased bioavailability of vitamin D that is
sequestered in the fat of individuals with excess adipose
tissue. After equivalent exposure to UVB radiation or a
bolus dose of vitamin D2, obese individuals showed 50%
lower blood levels of vitamins D3 and D2 compared with
non-obese individuals, probably because of sequestering
of 25(OH)D in adipose tissue. Older age also reduces the
capacity for UVB-induced cutaneous synthesis of vitamin
D. After equal doses of sunlight exposure, a 70-year-old
person produces 75% less vitamin D3 than a 20-year-old
person. Other risk factors for vitamin D deiciency are
listed in Table 2. To our knowledge, so far no study on
vitamin D deiciency was conducted in an occupational
health setting in Mongolia.

METHODS
We studied a total of 73 (20 male, 53 female) participants,
apparently healthy adults (aged 21-96 years, mean age 58.5
years). Data was collected during an one year period from
Jan 1, 2011-Jan 1, 2012 in Gurvan gal teaching hospital of
HSUM. Ten ml of blood was collected from a peripheral
vein, and it was centrifuged at 3000 rpm for 5 minutes.
Vitamin D3 adequacy was evaluated by measuring
serum 25-hydroxyvitamin D (25 (OH)D concentration,
as this was the primary circulating form of vitamin D.
Serum 25-OH vitamin D3 was measured by an ECLIA
(electrochemiluminescence immunoassay) using COBAS
e411 analyzer (Roche, Germany). Exclusion criteria
consisted of a history of liver disease, renal failure, cancer,
or calcium or vitamin D supplement use or the presence of
parathyroid problem. This analytical cross sectional study
was conducted in Ulaanbaatar, Mongolia. All statistical
analyses were performed using SPSS for Windows
17.0. Informed written consent was obtained from all
participants.
RESULTS
We enrolled 73 participants in the study (mean age 58.5
years): 27.3% male (n=20, mean age 45 yr), 72.7% female
(n=53, mean age 58.5yr), and 69.8% were less than 50
years old. Of participants, 100% were from Ulaanbaatar.
No participants were taking calcium or vitamin D as a
supplement. None had a parathyroid problem, chronic
kidney disease, liver disease or other medical conditions,
which might affect vitamin D metabolism. No signiicant
differences between females and males were observed for
25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53 [420.06] ng/ml; p=0.3). A nonsigniicant variation of 25OH
vitamin D3 values was also found by ANOVA analysis in
three age-groups (22-40, 41-60, >60 yrs), in both genders.
The prevalence of severe vitamin D deiciency in all
participants was 72.6%, for vitamin D deiciency levels
26.0%, and insuficiency vitamin D levels for 1.36%,
respectively. 25-OH vitamin D3 concentrations were
found nonsigniicant for men and women in four seasons
(p<0.001) in Table 3.

Table 1. Vitamin D status
Serum 25Hydroxyvitamin
D (ng/ml)
<10

Vitamin D Status
Severe deiciency

10-20

Deiciency

21–29

Insuficiency

30

Suficiency

150

Toxicity
Table 2. Risk factors for vitamin D deiciency

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Elderly
Darkly pigmented skin
Institutionalized or homebound
Increased distance from equator
Winter season
Cover-up clothing and/or sunscreen
Air pollution
Smoking
Obesity
Malabsorption
Renal disease
Liver disease
Medications: anticonvulsants, glucocorticoids,
antirejection, and human immunodeiciency
virus medications

DISCUSSION
This as the irst of this kind found quite a high prevalence
of severe vitamin D deiciency (72.6%), vitamin D
deiciency (26.0%) and insuficiency (1.36%) (Table 3)
in Ulaanbaatar, Mongolia. Literature research showed
that other countries reported to have found vitamin D
deiciency (as deined by a 25(OH)D level of less than
<20 ng/mL) in 40-100% of those tested, with proportions
varying according to indoor lifestyle. The Third National
Health and Nutrition Examination Survey (NHANES III)
reported the prevalence of vitamin D deiciency in the
U.S.A. as between 25% and 57% of adults [14]. Within
the Asian region, there are not many reports on vitamin D
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Table 3.
Vitamin D status of Mongolian adults aged between 21 to 76 years, 2011-2012
Category

Deinition (serum 25-OHD levels)

• Severe deiciency

•

Less than 10 ng/ml

•

72.7%

• Vitamin D deiciency

•

Equal to or greater than 10 and less than 20ng/ml

•

26.0%

•

Insuficiency
Recommended level

•
•

Equal to or greater than 21 and less than 29 ng/ml
Equal to or greater than 30 and less than 50ng/ ml

•
•

1.36%
#

•

Equal to or above
recommended level

•

Equal to or greater than 51 ng/ml

•

#

•

Toxicity

•

Equal to or greater than 75ng/ml

•

#

status of the population except pockets of studies
among children, pregnant women or post-menopausal
women. Such as in India, generally low serum 25(OH) D
concentrations have been reported; the mean serum 25(OH)
D was 30 nmol/L in a survey among hospital staff, while
the mean serum 25(OH)D was 35 nmol/L among pregnant
women and 36 nmol/L in postmenopausal women. In
Beijing, China, mean serum 25(OH)D in adolescent
girls was 30-36 nmol/L [15] and in Japan, a low mean
serum 25(OH) D of 34 nmol/L was observed in women
younger than 30 years and 30 nmol/L in immobile older
persons [16]. In the Korea National Health and Nutrition
Examination Survey (KNHANES), vitamin D insuficiency
was found in 47.3% males and 64.5% females [17]. As in
other studies, vitamin D deiciency was more common in
women than in men (78.7% vs. 66.4%) and mean 25 (OH)
D levels in women were signiicantly lower than in men.
Green et al. reported that over 60% of Malaysian women
had vitamin D levels below 50 nmol/L compared to in this
study found levels of approximately 87%. Similar results
have been reported elsewhere. Male participants’ vitamin
D status was comparable with the Korean males (43% with
Vitamin D insuficiency), poorer than the Vietnam males
(20% with Vitamin D insuficiency) but much better than
for males from Middle Eastern countries like Iran (69%
with vitamin D deiciency). But in our study, no signiicant
differences between females and males were observed for
25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53
[4-20.06] ng/ml). Existing evidence shows that elderly
individuals are more likely to have low vitamin D levels.
However, this study we found that there is no association
between age and vitamin D status; the reason for this
result remains unclear. To our knowledge, the present
study is the irst to examine the season-speciic association
between lifestyle factors and blood vitamin D levels in an
occupational setting. Studies in Western countries have
shown that blood vitamin D levels vary by season and
that the prevalence of vitamin D deiciency was higher
during winter [5,6]. Van der Wielen et al. [18] measured
wintertime serum 25-hydroxyvitamin D concentrations in

Prevalence (%)

824 elderly people from 11 European countries and found
vitamin D levels lower than 20 ng/mL in 36% of men and
47% of women. Surprisingly, vitamin D deiciency was
much more common in people living in sunny countries
such as Italy, Spain and Greece than among those living
in Scandinavian countries where sunlight exposure is less.
The mean 25(OH)D level was low (4 ± 20.06ng/ mL) in our
study population. In this study, the prevalence of vitamin
D deiciency were 19.2 % in summer, 27.4% in autumn,
and in 48% in winter, 5.4% in spring, respectively, which
conirms seasonal variations in vitamin D status as well
as vitamin D deiciency among the Ulaanbaatar workingage study group. Few Japanese studies have compared
blood vitamin D levels in different seasons [13]. But in our
study, there are no signiicant differences between Vitamin
D deiciency and the four seasons. Our indings regarding
smoking are similar to those of a study that analyzed data
by season and showed that smokers had lower circulating
vitamin D levels. Data suggesting that smoking lowers
vitamin D concentrations have also been reported in studies
that were adjusted for the seasons of blood collection and
in those conducted in summer and winter [9, 10, 12]. The
mechanism linking smoking to decreased vitamin D status
is unclear, but Brot et al. [11] speculated that smoking alters
hepatic metabolism of 25-hydroxyvitamin D due to its
harmful compounds, which include tar, nicotine, and heavy
metals. Interestingly, male alcohol drinkers tended to have
higher mean vitamin D concentrations than nondrinkers in
both seasons. A similar inding was reported in some, but
not all, previous studies.
CONCLUSIONS
Our indings demonstrated that 72.6% of participants had
severe deiciency of vitamin D level (< 10 ng/ml) and
vitamin D deiciency levels were identiied for 26.0%, and
insuficiency vitamin D levels for 1.36%, respectively. In
conclusion, we observed a high prevalence of vitamin D
deiciency in a UB working population in four seasons.
Lifestyle factors, including dietary vitamin D intake,
smoking (men), and physical activity (men), indoor lifestyle,

20

Ch.Bayarjavkhlan et al. Vitamin D status among in Mongolian adults
were signiicant predictors of serum 25-hydroxyvitamin
D concentration in four seasons. Vitamin D deiciency is
being increasingly recognized worldwide. As having the
Mongolian nomadic culture for many centuries, it is fact
that during the last 10 years there has been an increased
mobilization of citizens from the countryside to UB capital
city. This urbanization movement has changed the lifestyle
of people. Finally, the sedentary (indoor) lifestyle and
improper diet causes the vitamin D deiciency.
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ABSTRACT
Vitamin D deiciency or insuficiency is prevalent in practically every segment of the countries’ population, including
children and young adults. This worldwide problem remains generally unrecognized and untreated.
To our knowledge, no study on vitamin D deiciency was conducted in Mongolia in an occupational setting. Purpose of
the study is the identiication of the vitamin D status in Mongolia..
An analytical cross sectional study was conducted in Ulaanbaatar, Mongolia. We studied a total of 73 (20 male, 53 female)
participants, apparently healthy adults (aged 21-96 years, mean age 58.5 years). Data were collected during an one year
period from Jan 1, 2011-Jan 1, 2012 in the Gurvan gal teaching hospital of HSUM. All statistical analyses were performed
using SPSS for Windows 17.0. Informed written consent was obtained from all participants.
We enrolled 73 participants in the study (mean age 58.5 years): 27.3% male (n=20, mean age 45 years), 72.7% female
(n=53, mean age 58.5 years), and 69.8% were less than 50 years old. All participants were from Ulaanbaatar. No
participants were taking calcium or vitamin D as a supplement. None had a parathyroid problem, chronic kidney disease,
liver disease or other medical conditions, which might affect vitamin D metabolism. No signiicant differences between
females and males were observed for 25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53 [4-20.06]ng/ml; p=0.3).
The prevalence of severe vitamin D deiciency in all participants was 72.6%, vitamin D deiciency levels were found in
in 26.0%, and insuficient vitamin D levels were identiied for 1.36%, respectively.
As having a nomadic culture in Mongolia for many centuries, it is fact that there is an increasing migration of citizens
from the countryside to the capital city UB in the last 10 years. This urbanization movement has changed the lifestyle of
people. Finally, the sedentary (indoor) lifestyle and improper diet causes the vitamin D deiciency.
Key words: Vitamin D, 25(OH)D, vitamin D deiciency, lifestyle factors, calcium
practically every segment of the countries’ population,
including children and young adults. This worldwide
pandemic remains generally unrecognized and untreated.
Vitamin D deiciency seems to predispose to hypertension,
diabetes and the metabolic syndrome, autoimmune
diseases, left ventricular hypertrophy, congestive
heart failure, and infectious diseases, chronic vascular
inlammation. Although a consensus regarding the optimal
level of serum 25(OH)D has not yet been established, most
experts deine vitamin D deiciency as a 25(OH)D level
of 20 ng/ml and vitamin D insuficiency as 21 to 29 ng/ml
in Table 1. For all studied end points to date, the optimal
concentration of 25(OH)D is at least 30 ng/ml [3]. Vitamin
D status is largely due to exposure to sunlight, which
induces vitamin D production in the skin. Accordingly,
vitamin D levels show clear seasonal variation: they are
highest in late summer and lowest in late winter or early
spring [4]. The identiication of determinants of vitamin
D levels is a prerequisite for an effective intervention.

INTRODUCTION
Vitamin D has been associated primarily with bone health,
and it is well understood that vitamin D deiciency leads
to rickets in children and osteomalacia and osteoporosis
in adults [1]. However, it is now known that adequate
vitamin D status is important for optimal function of many
organs and tissues [2]. Directly or indirectly, 1,25(OH)2D
regulates over 200 genes, including those involved in rennin
production in the kidney, insulin production in the pancreas,
release of cytokines from lymphocytes, production of
cathelicidin in macrophages, and growth and proliferation
of both vascular smooth muscle cells and cardiomyocytes
[1]. Vitamin D deiciency or insuficiency is prevalent in
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Studies have shown that vitamin D concentrations are
lower in women than in men, decrease with aging, and
high body mass index (BMI), and increase with physical
activity, outdoor activity, and intake of vitamin D, vitamin
D supplements, and ish. Sunscreen with a sun protection
factor of 15 blocks approximately 99% of the cutaneous
vitamin D production [5,6,7,8,9,10,11,12]. Additionally,
obesity is associated with vitamin D deiciency, probably
because of a decreased bioavailability of vitamin D that is
sequestered in the fat of individuals with excess adipose
tissue. After equivalent exposure to UVB radiation or a
bolus dose of vitamin D2, obese individuals showed 50%
lower blood levels of vitamins D3 and D2 compared with
non-obese individuals, probably because of sequestering
of 25(OH)D in adipose tissue. Older age also reduces the
capacity for UVB-induced cutaneous synthesis of vitamin
D. After equal doses of sunlight exposure, a 70-year-old
person produces 75% less vitamin D3 than a 20-year-old
person. Other risk factors for vitamin D deiciency are
listed in Table 2. To our knowledge, so far no study on
vitamin D deiciency was conducted in an occupational
health setting in Mongolia.

METHODS
We studied a total of 73 (20 male, 53 female) participants,
apparently healthy adults (aged 21-96 years, mean age 58.5
years). Data was collected during an one year period from
Jan 1, 2011-Jan 1, 2012 in Gurvan gal teaching hospital of
HSUM. Ten ml of blood was collected from a peripheral
vein, and it was centrifuged at 3000 rpm for 5 minutes.
Vitamin D3 adequacy was evaluated by measuring
serum 25-hydroxyvitamin D (25 (OH)D concentration,
as this was the primary circulating form of vitamin D.
Serum 25-OH vitamin D3 was measured by an ECLIA
(electrochemiluminescence immunoassay) using COBAS
e411 analyzer (Roche, Germany). Exclusion criteria
consisted of a history of liver disease, renal failure, cancer,
or calcium or vitamin D supplement use or the presence of
parathyroid problem. This analytical cross sectional study
was conducted in Ulaanbaatar, Mongolia. All statistical
analyses were performed using SPSS for Windows
17.0. Informed written consent was obtained from all
participants.
RESULTS
We enrolled 73 participants in the study (mean age 58.5
years): 27.3% male (n=20, mean age 45 yr), 72.7% female
(n=53, mean age 58.5yr), and 69.8% were less than 50
years old. Of participants, 100% were from Ulaanbaatar.
No participants were taking calcium or vitamin D as a
supplement. None had a parathyroid problem, chronic
kidney disease, liver disease or other medical conditions,
which might affect vitamin D metabolism. No signiicant
differences between females and males were observed for
25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53 [420.06] ng/ml; p=0.3). A nonsigniicant variation of 25OH
vitamin D3 values was also found by ANOVA analysis in
three age-groups (22-40, 41-60, >60 yrs), in both genders.
The prevalence of severe vitamin D deiciency in all
participants was 72.6%, for vitamin D deiciency levels
26.0%, and insuficiency vitamin D levels for 1.36%,
respectively. 25-OH vitamin D3 concentrations were
found nonsigniicant for men and women in four seasons
(p<0.001) in Table 3.

Table 1. Vitamin D status
Serum 25Hydroxyvitamin
D (ng/ml)
<10

Vitamin D Status
Severe deiciency

10-20

Deiciency

21–29

Insuficiency

30

Suficiency

150

Toxicity
Table 2. Risk factors for vitamin D deiciency

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Elderly
Darkly pigmented skin
Institutionalized or homebound
Increased distance from equator
Winter season
Cover-up clothing and/or sunscreen
Air pollution
Smoking
Obesity
Malabsorption
Renal disease
Liver disease
Medications: anticonvulsants, glucocorticoids,
antirejection, and human immunodeiciency
virus medications

DISCUSSION
This as the irst of this kind found quite a high prevalence
of severe vitamin D deiciency (72.6%), vitamin D
deiciency (26.0%) and insuficiency (1.36%) (Table 3)
in Ulaanbaatar, Mongolia. Literature research showed
that other countries reported to have found vitamin D
deiciency (as deined by a 25(OH)D level of less than
<20 ng/mL) in 40-100% of those tested, with proportions
varying according to indoor lifestyle. The Third National
Health and Nutrition Examination Survey (NHANES III)
reported the prevalence of vitamin D deiciency in the
U.S.A. as between 25% and 57% of adults [14]. Within
the Asian region, there are not many reports on vitamin D
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Table 3.
Vitamin D status of Mongolian adults aged between 21 to 76 years, 2011-2012
Category

Deinition (serum 25-OHD levels)

• Severe deiciency

•

Less than 10 ng/ml

•

72.7%

• Vitamin D deiciency

•

Equal to or greater than 10 and less than 20ng/ml

•

26.0%

•

Insuficiency
Recommended level

•
•

Equal to or greater than 21 and less than 29 ng/ml
Equal to or greater than 30 and less than 50ng/ ml

•
•

1.36%
#

•

Equal to or above
recommended level

•

Equal to or greater than 51 ng/ml

•

#

•

Toxicity

•

Equal to or greater than 75ng/ml

•

#

status of the population except pockets of studies
among children, pregnant women or post-menopausal
women. Such as in India, generally low serum 25(OH) D
concentrations have been reported; the mean serum 25(OH)
D was 30 nmol/L in a survey among hospital staff, while
the mean serum 25(OH)D was 35 nmol/L among pregnant
women and 36 nmol/L in postmenopausal women. In
Beijing, China, mean serum 25(OH)D in adolescent
girls was 30-36 nmol/L [15] and in Japan, a low mean
serum 25(OH) D of 34 nmol/L was observed in women
younger than 30 years and 30 nmol/L in immobile older
persons [16]. In the Korea National Health and Nutrition
Examination Survey (KNHANES), vitamin D insuficiency
was found in 47.3% males and 64.5% females [17]. As in
other studies, vitamin D deiciency was more common in
women than in men (78.7% vs. 66.4%) and mean 25 (OH)
D levels in women were signiicantly lower than in men.
Green et al. reported that over 60% of Malaysian women
had vitamin D levels below 50 nmol/L compared to in this
study found levels of approximately 87%. Similar results
have been reported elsewhere. Male participants’ vitamin
D status was comparable with the Korean males (43% with
Vitamin D insuficiency), poorer than the Vietnam males
(20% with Vitamin D insuficiency) but much better than
for males from Middle Eastern countries like Iran (69%
with vitamin D deiciency). But in our study, no signiicant
differences between females and males were observed for
25-OH vitamin D3 values (20 [4-17.89] ng/ml versus 53
[4-20.06] ng/ml). Existing evidence shows that elderly
individuals are more likely to have low vitamin D levels.
However, this study we found that there is no association
between age and vitamin D status; the reason for this
result remains unclear. To our knowledge, the present
study is the irst to examine the season-speciic association
between lifestyle factors and blood vitamin D levels in an
occupational setting. Studies in Western countries have
shown that blood vitamin D levels vary by season and
that the prevalence of vitamin D deiciency was higher
during winter [5,6]. Van der Wielen et al. [18] measured
wintertime serum 25-hydroxyvitamin D concentrations in

Prevalence (%)

824 elderly people from 11 European countries and found
vitamin D levels lower than 20 ng/mL in 36% of men and
47% of women. Surprisingly, vitamin D deiciency was
much more common in people living in sunny countries
such as Italy, Spain and Greece than among those living
in Scandinavian countries where sunlight exposure is less.
The mean 25(OH)D level was low (4 ± 20.06ng/ mL) in our
study population. In this study, the prevalence of vitamin
D deiciency were 19.2 % in summer, 27.4% in autumn,
and in 48% in winter, 5.4% in spring, respectively, which
conirms seasonal variations in vitamin D status as well
as vitamin D deiciency among the Ulaanbaatar workingage study group. Few Japanese studies have compared
blood vitamin D levels in different seasons [13]. But in our
study, there are no signiicant differences between Vitamin
D deiciency and the four seasons. Our indings regarding
smoking are similar to those of a study that analyzed data
by season and showed that smokers had lower circulating
vitamin D levels. Data suggesting that smoking lowers
vitamin D concentrations have also been reported in studies
that were adjusted for the seasons of blood collection and
in those conducted in summer and winter [9, 10, 12]. The
mechanism linking smoking to decreased vitamin D status
is unclear, but Brot et al. [11] speculated that smoking alters
hepatic metabolism of 25-hydroxyvitamin D due to its
harmful compounds, which include tar, nicotine, and heavy
metals. Interestingly, male alcohol drinkers tended to have
higher mean vitamin D concentrations than nondrinkers in
both seasons. A similar inding was reported in some, but
not all, previous studies.
CONCLUSIONS
Our indings demonstrated that 72.6% of participants had
severe deiciency of vitamin D level (< 10 ng/ml) and
vitamin D deiciency levels were identiied for 26.0%, and
insuficiency vitamin D levels for 1.36%, respectively. In
conclusion, we observed a high prevalence of vitamin D
deiciency in a UB working population in four seasons.
Lifestyle factors, including dietary vitamin D intake,
smoking (men), and physical activity (men), indoor lifestyle,
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were signiicant predictors of serum 25-hydroxyvitamin
D concentration in four seasons. Vitamin D deiciency is
being increasingly recognized worldwide. As having the
Mongolian nomadic culture for many centuries, it is fact
that during the last 10 years there has been an increased
mobilization of citizens from the countryside to UB capital
city. This urbanization movement has changed the lifestyle
of people. Finally, the sedentary (indoor) lifestyle and
improper diet causes the vitamin D deiciency.
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ROAD TRAFFIC ACCIDENTS AND INJURIES
Boldmaa.G1, Chimedsuren.O1, Оyunbileg.N2
1

Public Health School of the Health Sciences University Mongolia, 2MCA-Mongolia

ABSTRACT
The purpose of the study is the assessment of the reality of irst aid during road accidentsin urban and rural areas,
assessment of knowledge, practice and the trend of population among riskful group andthe readiness of irst aid facilities.
30 cases of trafic road accidentswere studied with an epidemiologicapproach; 64 drugstores and shops in urban and rural
areaswere observedand in total 1068 rural and urban people were involvedin the study through action methods .
The percent of injured pedestrians was66.7%in the 30 cases and 23.3% of them could have been involved in irst aid.
Although irst aid was conductedfor 40% of accident victims by accompanying people, drivers and other people, 66.7%
of this irst aid services were wrongly conducted, and there was no irst aid service at all provided for 60% of the victims.
There was no irst aid material available in all of these cases. 50.7% of 1068 total participants who participated inthe
assessment of knowledge, practice and trend of participants had no knowledge at all about irst aid, although a quarter
of the studied personshad attended training, 69.9% of them have never performed irst aid before, one of every two
participants of the study had no material for emergencies or faced problems as lacking knowledge and experiencesin irst
aid.There was airst aid corner in 58.3 % of the observed drugstores and shops in Ulaanbaatar city and in 30.3 %in the
rural places.
The results of this study demonstrate that the citizens have not enough knowledge, practice and trends to provide irst aid
during accidents and injuries and no materials for irst aid were available. Training in irst aid is requiredfor the citizens, a
complex of irst aid materials should be available in all drugstores and shops and its usage commonly improved.
Key words: Trauma and injures, irst aid policy, irst aid training
Although the trafic police arrives in the case of road trafic
accidents irst of all, the service to victims starts with an
examination and inspection of the vehicles and the road
situationbefore any irst aid in general is provided, which
often goes along with a time-loss and wrongly provided
services due to the shortage of irst aid relatedknowledge,
abilities and trend. Although there are some studies about
the reasons and types of road trafic accidents and whether
victims receive irst medical aid or not, there had never any
study been conducted with and about people at the exact
places of the accidents renderingirst aid to themselves
and friends, which provides the background of the present
study.

INTRODUCTION
Road trafic accidentsare one of the urgent social health
issues faced in Mongolia. Worldwideive million people
annually die due to road trafic accidents, illustrating
thehigh importance of pre-medical aid especially in poor
and developing countries. In Mongolia, deaths from external
effects takes the 3rd place (15.21 per 10,000 people) within
total deaths and 427 peoplewho died due to road trafic
accidents. 46.7% of the studied population who could have
received the service of irst medical aid were injured with
brain damages, 23.8%withlower organ damages,13.5%with
body damages,12%with higher organ damages, and 4%
with mixed damages.. 42.5% of the citizens who became
patients in hospitalscould have received a service of irst
medical aid were injured with brain damages, 23.7%, with
lower organ damages,16.9%with body damages,12%with
higher organ damages, and 4,8% with mixed damages.

There was 15 cases of road trafic accidents registered in
September and for this time period, 18 cases (60%) of road
trafic accidents were registered between 21.00 and 23.00
o’clock. Of the people injured 26.7%lived in the suburb of
the Bayangol districtand23.3%in Bayanzurkh district. Most
of the pedestrians (66.7%) were injured when they crossed
the road. 10% of victims suffered frombone fractures, 30%
from openwounds, and 43.3% from other injuries that
occurred in the accident. During the accident, the calls
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to the emergency center were done within an average of
6.1 minutes after the accident; the emergencies arrived in
average within 28.6 minutes at the location of the accident
after the emergency call. But 23.3% of all the cases taken
the call came irst aid service. First aid was provided by
accompanying people, drivers and other people to 40% of

all the accident victims. From this, 33.3%of irst aid was
correctly conducted and 66.7% was conducted incorrectly.
In accident situations, there was no irst aid material
available and 60% of the accident victims were not at all
provided with any irst aid service.
Table 1

Age and sex of victims in road trafic accidents
Male

P-value

Female

Indications

n

%

Std. deviation

n

%

1

First injured age

69

22.39

10.80

57

24.44

2

Second injured
age

11

31.00

11.88

11

94people (8.8%) of 1068 total participantsin the study
were victims of road trafic accidents. 32 participants (3%)
were injured twice or more than twice.For comparing (55.3
%) of men to (44.7 %) of women, the accident spread
is relatively highly –graded with statistically expected.
50.7% of total participants in the study answered wrongly
to 15 questions assessing the knowledge and49.3% of them
answered correctly.The incorrectly answeredquestions
included 74.3% of incorrect answers related to irst
medical aid to injured persons, 50.8% were incorrect
answers related to self-protection, 85.6%of incorrect
answerswere given to questions about whether artiicial
breath is successful or not,79.4% of incorrectly answered
questions were related to irst medical aid for personswho
loses his/her consciousness or artiicial breath for persons
who can’t breath. 54.9% of participants answered wrongly
to the question of irst aid in the case of blood loss, and
79% of them answered wrongly about shock symptoms
respectively. The following problems became visible
in the study: for example, although a quarter of persons
attended training 69.9% of them have never rendered irst
aid to others and one per two persons have no material
for irst aid availableand had not enough knowledge and
experience in it. Although 75.5% of people, who had
never attended training, found out information about irst
aid from the mass media41.9% of them could not afford
the required materials for irst aid constantly. 87.8% of
participants in the study consideredirst aid training as the
most importantand 53.7% thought that that every citizen
(61.9%) needs training with deinite payment .

32.64

Std. deviation
12.14

0.32

8.79

0.718

usagewith South Australian scholars,aged 13-20 years old,
96.7% hada basic level of knowledge and ability to render
irst aid.3This result illustrates that it would be useful to
start with irst aid training already in school-age.Even
though a required complex of irst aid facilities is on the
way and has been approved by the Resolution no 74 by the
Government of Mongolia in April 2005and is mentioned
on the ‘Trafic law of Mongolia’, it is not yet implemented.
sorry, this is not understandable4required medicines and
materials in medicine box in a vehicle in Federation of
Russia was approved order by minister of Health and
medicine industry Ministry of Federation of Russia .5
There are ‘irst aid corners’ in 100% of medicine and
hospital equipment supply organizations in Ulaanbaatar
city andin 60% of organizations in the rural areas. There
were‘irst aid corners’ in 16.7% of city supermarkets and
shops, andin 5% of rural places. In these places 41.5%had
dressing material available, 13.3%wrapping types, 45.5%
wound plasters and scale of20.2 %plasters, 24.3% trauma
joint material, 6.1%splints, and 30.4% sterilizing material
for openwounds.

1.

2.

DISCUSSION
Results of a study on trafic road accidents including the
knowledge assessmentof irst aid rendered by doctors
during accidents showed that the level of knowledge
about irst aid was 29.4%, and stated that the knowledge
is unsatisfying.2In an Australian study about irst aid
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CONCLUSIONS
During road trafic accidents four of every ten
injured people could have received irst aid and three
of them received it but wasconductedwrongly; in
terms of equipment ,there is no material available
for rendering irst aid and six of every ten accident
victims didn’t receive irst aid.
One of every two people has no knowledge to
conduct irst aid. Three of every four people have
never participated in any irst aid training; people
who participated in irst aid training had no practicein
rendering irst aid. Some people considered that only
doctors or medical staffshould render irst aid during
road trafic accidents. 88% of all participants of
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3.

training courses consideredirst aid training as most
important. The results of the study indicate that there
is a need for the provision of a step-by-step training
curriculumand training on irst aid for Mongolian
citizens.
The study results indicate that there are not enough
irst aid facilities, medical facilities and irst aid
equipment medical equipment supply organizations,
drugstores, trade and service shops, supermarkets
and retail places in the capital city, the provinces and
the districts.

1.
2.

3.

4.
5.
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abStraCt
In the past decades work-site health promotion has become an increasingly popular strategy through which corporations
and other employers are said to exercise social responsibility. Any activity of corporate social responsibility (CSR) can
potentially be seen as an expression of organizational control through which all the more aspects of an organization
environment come to be enacted by the organization in a way favorable to the organization aims and perspectives. Health
is an important variant of organizational norm that requires a certain kind of behavior among employees and other actors
in the organization’s environment. In this way, health promotion can be regarded as a sublime and particularly effective
means of social control that operate both intrapsychically and in terms of cultural values and norms. This anticipated
consequence of health promotion deserves attention in order to better understand the potentials and pitfalls of modern
CSR.
key words: Corporate social responsibility; Corporate social control; Work-site health promotion

Largely, CSR is a taken for granted activity among
today’s corporations. It has captured the imagination of
many managers and policy makers (4, 7). Based on some
literature we would suggest that should empirically
explore the increasingly popular CSR of health promotion
on work place. CSR in health is not just an issue for
large, multinational companies and also looking at how
health issues affect worker performance, recruitment,
longevity, and workplace morale. These concerns are an
important part of the motivation behind employers’ efforts
to implement health promotion activities in the workplace.
Basically, health promotion consists of techniques of
gathering information about employee behavior as well
as programs for changing behavior according to certain
norms and ideas as held by the corporation. They
consist of various programs including health promotion,
health management, disease management and multiple
components that are designed to change employees’
behavior in order to achieve better health and reduce the
associated health risks. Compared to traditional medical
health programs of prevention of sickness and disease,
and rehabilitation of disorders caused by injuries at work,
health promotion programs focus not only on employees’
physical and mental bio-medical conditions relevant to
their professional role; but also on their total life situation
including family, and sexual relations, itness, eating,
drinking, smoking, sleeping habits, worker’s morale and
so on. Well-known work-site health promotion programs
stress a holistic approach to individuals’ attitudes and
behaviors, thus overcoming the limits of traditional

introDUCtion
While corporate social responsibility (CSR) was widely
discussed in the last forty years of twentieth century, the
idea that business has societal obligations was evident at
least as early as the nineteenth century. In recent years the
global mining industry has taken up the mantle of corporate
social and environmental responsibility; numerous factors
have contributed to this, and the extractive industry
is the key in debates about social and environmental
sustainability(1-4). First, they aim to respond to the demands
by all interest groups, such as employees, suppliers, dealers,
local communities, and even nations. Second, the content
of CSR has expanded, from relatively narrow concerns of
obvious importance to the corporation, to such broad and
complex issues as unemployment, racial discrimination,
pollution, urban decay, poverty, and community welfare(4).
CSR is today a concept that captures the attention by
corporations to a broad range of experienced problems
in their environments. In some literatures two principal
gains including a positive correlation between CSR and
performance and even work health(5, 6). The vast majority
of today’s publications on CSR do not seriously examine
CSR as a desirable organizational and managerial practice.
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medical services as offered by employers. Typically worksite health promotion not only includes an employee’s biomedical disorders such as physical and mental problems
that can be diagnosed and treated through regular medical
examinations and interventions; it also concerns alleged
problems and risks in the employee’s social life enacted
both inside and outside the work site that may constitute
important sources of uncertainty for the corporation (4, 6, 8).
A common idea in the literature that work-site health
promotion aim to contribute both to corporations’
inancial performance through increased employees
productivity and to corporations’ social legitimacy (9). In
the sociological discourse on medicine, health is not only
deined as “feeling well”, it is also understood as “behaving
well” according to certain norms and interests (10). On the
other hand promoting health can be seen as a socially
responsible activity in the sense of supporting employees
to improve their medical condition and wellbeing, thus
fulilling and ambition of social improvement. Then
such activities may be a mechanism of corporate control
through which organizations try to create better behavior
among employees and other actors in their environments,
i.e., behavior that is more aligned to company norms and
routines.

In Sweden, there are numerous cases of work-site health
promotion as a means to exercise CSR. For instance,
in the Swedish multinational packaging company Tetra
Pak’s Sustainability report (2007) it is stressed that the
organization focuses on ‘sustainable health’ as part of
the company’s CSR strategy that is to be realized at the
local work-place. Activities to promote employees’ health
include health proiles, where employees’ lifestyles are
screened by professionals, health and itness programs,
burnout programs and so-called health promoting
leadership (4).
Indeed, health promotion is not only regarded as a vital CSRactivity by a growing number of corporations. National
and international legislators demand that corporations
act socially responsibly through health promotion. For
instance, the World Health Organization (2007) pressured
the need for corporations to act socially responsibly in
terms of promoting employees’ health: “The development
of the health promoting workplace will be a prerequisite for
sustainable social and economic development”. In a similar
vein The Luxembourg Declaration on Workplace Health
Promotion in the European Union (2007) emphasized that
health promotion is “a modern corporate strategy” vital
to companies’ social legitimacy and effectiveness. As
part of corporations’ CSR they aim to contribute both to
productivity and to social legitimacy.

CSr anD Work-Site health promotion:
Some exampleS
Work-site promotion is becoming an all the more
important strategy through which corporations and other
employers try to act socially responsible in the sense of
generating social improvement by employees. Many
major international corporations have developed work-site
health promotion programs in order to address “unhealthy
employee behavior”. The European Agency for Safety
and Health at Work (2004) commissioned a report on
the relationship between work-site health promotion
and CSR in the European Union (6). The report presents
eleven in-depth case studies of European corporations that
have integrated their health-promotion activities in their
overall CRS-agendas. In the report it is made clear that
good worker health belongs to the social responsibilities of
companies and can be regarded as an integral part of CSR.
Overall, the report takes a very positive view on CSR and
proposes a number of ideas of how corporations should
work more intensely with this concept:

In Mongolia, there are several cases in whole business area
of work-site health promotion as a part of CSR. For instance,
in the Erdenet Mining Corporation’s (EMC) ‘Corporate
Social Responsibility Report’ (2007, 2008, 2009, and 2010)
which has been presenting since 2005, emphasized that the
company focuses on programs such as work place sanitary,
employees’ health and well-being, food, physical training,
culture and arts which indicating “sustainable health” as
part of the company’s CSR strategy. Employees of EMC
were very concerned with their health and most of them
argued that their health depends by themselves in terms of
work site health promotion activities. In addition, EMC
plays the main role in the local or national developments:
education, public health, big time sports, culture and arts,
social welfare, donation, etc.
Peruvian corporations have already implemented a
variety of employee health programs and these studies
revealed that many employees were complacent about
their health and did little to maintain or improve their
health status. While many companies are taking important
steps to address health issues, there are opportunities for
employees to improve their life style and health behaviors
and for corporations to provide important preventive
health activities and develop more integrated healthcare
interventions.

Corporate social responsibility is an inspiring, challenging,
and strategically important development that is becoming
an increasingly important priority for companies of all
size and types. Health and safety at work is an essential
component of CSR. Companies need to project a positive
image to the public and to potential employees, as well
as to investors. In this respect, health and safety is an
important dimension of CSR.
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Consistent with the deinition of health promotion as
behavior promotion, in the health promotion discourse
there is an ambition not only to deine ‘health’ in regular
medical terms, but also to draw on such psycho-social
concepts as activity, function, behavior and attitude, i.e.,
factors of great interest to the production and re-production
of organizational goals and standard operating procedures.
This follows on health promotion programs being primarily
concerned with employees’ behavioral potentials, i.e.,
their ability to carry out various activities in particular
ways, i.e., according to certain organizational norms and
needs. According to this perspective work-site health
promotion can be understood as a mechanism of corporate
social control through which organizations enacts desired
environments in terms of human behavior, thus fulilling
an intention to act responsibly through social betterment
(4, 11, 12)
.

in health promotion needs to be carefully discriminated
because of compared to traditional occupational health
activities that are focused on improving the general workenvironment, most health-promotion activities are focused
on individuals’ behavior.

ConClUSionS
Health promotion may be a particularly important
mechanism of corporate social control since this practice
targets the very foundation of a human’s personal
condition – sickness or health; disability or itness. No
human being is exempt from health or non-health.
Without classiication and organization of the most basic
human behaviors into medical concepts and labels, much
human equivocality would remain, to the detriment of
organized activity. Employees’ health not only regarded
as a bio-medical condition but also as social behavior, is
a critical source of uncertainty to organizations that need
to be controlled. By being integrated in regular CSR
practice, health promotion can contribute to create the kind
of employee behavior that the organization needs for its
regular functioning and survival. Health is an important
variant of organizational norm that requires a certain kind
of behavior among employees and other actors in the
organization’s environment. In this way, health promotion
can be regarded as a sublime and particularly effective
means of social control that operate both psychologically
and in terms of cultural values and norms. Therefore,
health promotion may suggest a new and extended practice
that enables corporations to increase their control over
their employees’ behavioral repertoire and create a certain
line of desired way of acting by them.

4.

Finally, these observations should be extended into
systematic empirical studies that link corporations’ efforts
to adapt to their environments regarding institutional
conditions, legislations, and national traditions regarding
workers’ health and wellbeing. Also, the unit of analysis
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AbSTRACT
Our study aims to determine the structure of personality traits in alcoholism and ind out about pathopsychological
manifestations.
Individuals seeking treatment for alcohol use disorder (n=203; 11 females) were recruited from the National Center of
Mental Health of Narcology Department, Narcology Hospital of Metropolitan Health Administration in Mongolia. All
participants were between the ages of 25-61 years at the time of study, and all met the diagnostic and statistical manual of
mental disorders ifth edition (ICD-10) criteria for alcohol dependency.A screening test for revealing alcohol dependency
was conducted for 203 alcoholics. A study was conducted for the assessment of personality characteristics using Eysenck
Personality inventory (EPI) on 203 alcoholics, and Cattell’s 16 PF questionnaire on 80 alcoholics.
The average age of all 203 alcoholicswho participated in the study at the irst, second and third stage was 35, 40 and 46
respectively.According to the deinition of alcoholism MAST test, 99% of all them are inpatients, by the AUDIT 92% of
all of them are inpatients and by CAGE 93.6% of them are dependent on alcohol.For A =4.56, the patient is quitecoldand
formalin the contacts, critical, and are usuallydificult in getting alongwith people. When B = 3.86, the patient is different
in concrete thinking, has dificulties in solving abstract problems, and slow trains. If Q1 = 6.3, a person is conservative,
and does not like changes. For O = 7.1, the patient copes poorly with life’s dificulties and experiences. When Q3 = 4, the
patient tends to have a weak will and shows a lack of self-control behavior.
The risk of alcohol dependency includes emotional retardation and is related to intelligence factors. Alcoholics were more
agitated and anxious in second and third stages.
Key words: alcoholics, personality characteristics, neurotics, primary factors, conservatism
patients resemble the 16 PF proiles of neurotic patients more
than they do those of patients diagnosed as psychopathic,
sociopathic, or drug addicted, with whom they are often
grouped diagnostically.4There are considerable differences
of opinions in the literature regarding the existence, and if
so, the identiication of an alcoholic personality proile.5

INTRODUCTION
Alcoholics is a term of long standing use and variable
meaning generally taken to refer to chronic continual
drinking or periodic consumption of alcohol which is
characterized by impaired control over drinking, frequent
episodes of intoxication, and preoccupation with alcohol
and the use of alcohol despite adverse consequences.1A
study on alcohol dependency, conducted by the Center of
the Mental Health and Narcology in 2006, indicated that
13.6% of adults were classiied as alcohol dependent in
10000.2Research suggests that the tendency to addiction
(and this includes alcoholism) goes along with certain
personality characteristics.3

Individuals seeking treatment for alcohol use disorder
(n=203; 11 females) were recruited from the National
Center of Mental Health of Narcology Department,
Narcology Hospital of Metropolitan Health Administration
in Mongolia. All participants were between the ages of 2561 years at the time of study, and all met the diagnostic and
statistical manual of mental disorders ifth edition (ICD10) criteria for alcohol dependency.6 Screening tests such
as MAST7 (Michigan Alcohol Screening Test), CAGE
(Cut Down Annoyed Guilty Eye opener),8and AUDIT
(Alcohol Use Disorder Identiication Test)9 were applied
for revealing alcohol dependency of 203 alcoholics.

Such concerns render particularly interest as a study by
Fuller who reports that the 16 PF proiles of male alcoholic
*Corresponding author:
DalkhsurenGantumur
Administration Voluntary Treatment for
Drug and Alcohol Addiction of Mongolia
Tuvaimag, Baen sum
Phone: 99251768, 99280169
Fax: +976-02-244127
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A study was conducted for the assessment of personality
characteristics using Eysenck Personality inventory (EPI)
on 203 alcoholics, and Cattell’s 16 PF questionnaire on
80 alcoholics.The average ages of all 203 alcoholics who
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participated in the study at the irst, second and third stage
was 35, 40 and 46 respectively.24%, 65% and 11% of
all patients were surveyed at irst, second and third stage
respectively. According to the deinition of alcoholism
through the MAST test, 99% of all of them are inpatients,

by the AUDIT 92% of all of them are inpatients and by
CAGE 93.6% are dependent on alcohol.The respondents
had received 41.4% secondary education, 38.4% high
education, 16.7% have completed college, and 3.4% have
completed primary school education.
Table 1

Values of EysenckPersonality Inventory:Neuroticism, Extraversion,
Validity scales (n=203)in reference to stages

Proile

Stage

Extraversion

Neurotics
Validity scales of
Eysenck

Patients (N)

Mean

SD

Min

Max

45
132
22
45
132
22
45
132
22

11.3
11.6
11.5
13.1
14.2
15.5
1.51
1.27
1.23

3
3.3
3.7
5.6
4.8
4.5
0.6
0.5
0.5

4
4
4
2
1
3
1
1
1

18
17
17
24
23
23
3
3
3

I
II
III
I
II
III
I
II
III

95% CI
max min
12.2
12.2
13.2
14.7
15.1
17.5
1.7
1.3
1.4

10.4
11.1
9.88
11.4
13.4
13.5
1.3
1.1
1

Table 1shows that the arithmetic means for extraversion 16 PF test provides a personality proile rating of each
at irst stage alcoholics are 11.3 and are 13.1 for subject on a 10-point scale for 16 bipolar factors of 80
neuroticism (Mean=13.1±5.6; 95% CI [14.7-11.4]),and alcoholics. This interaction effect is likely to be particularly
are (Mean=13.1±1.6; 95% CI [14.7-11.4]).Extraversion true forthe 16 PF item 1 and 4 scores in the mid-range of
theprofile
proile
(Validity
of thePF)(seetable 2).
and validity scales of 16
thePF Eysenck
item 1 and 4testshave
scores in thebeenhad
mid-range of the
(Validity
scalesscales
of thePF)(seetable
nodistinguishing features2).for the stages of alcoholism.
Table 2
Primary factors (16 personality factors) in 80 alcoholics
1

Sten Item??
Warmth
A
Reasoning
B
Emotional
stability

2

Reserved

3

4

5

6

7

8

9
Warm

4
3.86

Concrete

Abstract

4.56

Reactive

Emotionality
stable

Dominance
E
Liveliness
F
RuleConsciousness
G
Social
Boldness
H
Sensitivity
I
Vigilance
L
Abstractedness
M
Privateness
N

5

Deferential

Dominant

5.86

Serious

Lively

3

Expedient

Ruleconscious

5

Shy

Socially
bold

5

Utilitarian

Sensitive

5

Trusting

Vigilant

3

Grounded

Abstracted

6

Forthright

Private

Apprehension
O
Openness to
Change Q1

6

Self-assured

6

Traditional

Apprehensi
ve
Open to
change

Self-Reliance
Q2
Perfectionism
Q3

5

Grouporiented
Tolerates
disorder

Self-reliant

Tension
Q4

4

Relaxed

Tense

C

4

Perfectioni
st
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The above presented table 2 explains16 personality factors
as follows:

accountin psychotherapyand treatment and prevention.
Results of the studyfrom Zykov(2010)13proveda high
senseof feeling guilty andan emotionalinstabilityin patients
with alcoholism, which also goes along with the resultsof
our study.

For A =4.56, the patient is quitecoldand formalin contacts,
critical, and usuallyare dificult in getting alongwith people.
The subject may beinsuficient lexible and notsociable
andhave little interest inthe lifeof others.The extremely
lowscoresuggeststhat theperson is notjustintroverted, but
generallyafraid of peopleand seeks toavoid them.

51%of all patientswho participated in thestudyhad a
cholericand25% a melancholictemperament. These
indingsalso go along with the conclusions ofthe
studyofStrel’chuk(1979),14who stated the dominance
ofmenwiththesetemperamentsfor alcoholism.

For B = 3.86, the patient is different in concrete thinking,
has dificulty in solving abstract problems, slow trains.

M c C a u l e y O h a n n e s s i a n & H e s s e l b r o c k 15b e l i e v e d
thatpersonaldata aremental propertiesanddo not contribute
tothe disorder of alcoholism.On the otherhand, wedo not
rejectthe views ofresearcherssuchasMcKay(1999),16who
indsit impossible to determinethe statusof commonmental
traitswhen it isdistorted.

For M = 3.5, a person is sane, is guided by reality, wellversed in everyday situations, correctly solves practical
problems and as a rule, does not have broad intellectual
aesthetic interests.
If Q1 = 6.3, a person is conservative, and does not like
changes, prefers well-established ideas, opinions, and
ways of action, and respectstradition, appliessomething
new with great caution, and sometimes takes a hostile
reception, may be prone to moralizing and “reading of
morality”,takes the position of the slave in compliance
with the chain of command, and has not tendency to take
the initiative and ingenuity.

According to the research of McCauleyOhannessian&Hess
elbrock(1999),15compared to the overall patient population,
substance abuse patients are more characterized bybeing
extroverted while introverted people are much higher
among patients with endogenous mental illnesses. All
patients who participated in our study, in all stages of
the disease, were mostly located between introversion
andextraversion.

For C =4.35, the patient is emotionallyunstable, has
poorcontrol overtheir emotionalimpulses, may have
dificultywith an appropriate(socially acceptable)
expression, oftenfeels tired,helpless, and unableto
copewith
life’sdificulties.Externally,it
canmanifest
asmoodiness,evasion ofrealityand an unwillingnessto take
responsibilitythat adverselyaffects theadaptation ofthe
individual andthe success ofpsychotherapy.

CONCLUSIONS
The risk of alcohol dependency vulnerable with L+
(suspicious), O+ (the tendency to feel guilty), Q1+(the
tendency to conservatism), and Q3(poor self-controlbehavior
Denia).Neuroticismatstage I,the arithmetic mean of13.1
± 2.6,at stage IIin14.5 ±3 atstage III-15.5 ± 4.5, and
it (the awakening, anxiety) predicted morevariancein
thephysiologicalindicatorsof sensitivitythan eitherthe
severityof
alcohol
dependenceor
the
number
ofalcoholicbeverageconsumption.

When Q3 = 4, the patient shows a weak will and lack of
self-control behavior, does not tend to plan their lives, has
dificultywith the organization of his/her own time and
setting the order for doing things. The extremity of this
pole usually is accompanied by increased anxiety caused
by the impulsive and inconsistentbehavior.

RECOMMENDATIONS
In the treatment and psychosocial rehabilitation of
alcoholics, differentiated means of treatment and support
according to the personality structure of alcoholics should
be applied.Recommendedare primarily mood stabilizers
and emotional response, mentors and models and
situational training and cognitive-behavioral therapy.

For O = 7.1, the patient copes poorly with life’s dificulties.
The person tends to have an alarming depressed mood
and a feeling of sadness,does not believe in him/herself,
tends to self-reproach, and is prone to underestimate their
capabilities; mood and self-esteem are strongly dependent
on the approval or disapproval of others. The person needs
care and attention from others and has a strong sense of
duty in connection with a tendency to feel guilty.

1.
2.
3.

DISCUSSION
While
thefactorsC,
Q3,
Gtestsrevealed16factors
thatcoincided with theresults of the studyfrom
Derech(2005),12 factors A, B, M, foundin our studyshow
thatthe dominance ofmentalpropertieschangewith respect
tointellectand emotion.Mongoliashouldtake this into

4.
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ABSTRACT
To assess the current supply of health care workers who have been working at the general hospitals of the aimags and
deine the further needs.
In this study, we collected data from 185 health care workers who have been working in the Soum aimag hospitals of
Bulgan, Arkhangai, Selenge, Khuvsgul, and Orkhon aimags. A document review was done of health reports and indicators
of the health department from 2006 to 2010, which included the annual report of the general hospitals with their standards
for structure and operation of those aimags. Data was analyzed by SPSS-17. Descriptive statistical analysis was conducted
to calculate the prevalence, mean, and hypothesis regarding the study goal. The objective was analyzed by statistical
analytical methods (Т, х2, Fisher exact) measuring the differences of the groups, and verifying the statistical signiicance .
Nationwide, there are 27.18 medical doctors per 10,000 people. However, at the aimag level, there were only 18.03
medical doctors per 10,000 people working in 2010. The study results of our target aimags showed that there were 29.13
medical doctors per 10,000 people in Orkhon aimag, 14.56 in Bulgan aimag, 14.78 in Arkhangai aimag, 15.33 in Selenge
aimag, and 14.07 in Khuvsgul aimag. Those igures are lower than the national average and the general aimag average.
There are 31.7 nurses per 10,000 people, and an average of 57.38 medium level medical personnel, including nurses, per
10,000 people(1).
In terms of the number of physician per 10,000, Mongolia has reached the level of developed countries. However, the
study results showed that there is a lack of medical doctors in rural areas, especially in remote areas, due to short-sighted
planning and allocation of human resources in the health sector.
Key words: Health care workers, human resources, needs, ration of medical doctors and nurses
The capacity to develop our human resources in the health
sector is very important for strengthening the health care
system, improving the quality of health care services,
and expanding public health services to the population.
There is a public health care demand requiring that we
direct our human resources to train for different medical
specializations in line with present health policy and needs.
That demand also requires that our efforts be focused on
recruitment after that specialized training from medical
universities, and the subsequent placing of the health care
workers in areas where they are needed. Since 1990, the
health system has changed, making the need for review of
our policy on human resources in the health sector more
crucial. Planning the use of human resources in the health
sector so that it is in line with the present demand for health
care services in our population, is relected as a priority
in our policy for the development of human resources;
however, it has not been implemented yet. In 2009, the

INTRODUCTION
The mission of the state health sector is to provide
accessible and qualiied health care service to the
population. The main function of the health sector is
to deliver essential health care services to individuals,
families, and communities, and to provide public health
services to the total population. Every citizen has the
right to protect his or her health and to receive health care,
as stated in the Mongolian Constitution, and that laws
providing medical care to citizens should be regulated
within a legal framework(2).
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Department of State Administration and Management,
Ministry of Health conducted a study assessing the needs
of, and planing for, health care workers until 2020. The
demand of the human resource was deined by the need.
Based on the requirement, a document of the policy for
developing the human resources of the health sector for
2010-2014 was approved by the Health Minister’s order
numbered 443 in 2009 (3, 4).
An extensive number of medical doctors are being
prepared; however, with inequitable location and
allocation of health care workers, there is a lack of human
resources in rural remote soums. The Organizational and
Operational Standards for Aimag Hospital, which was
endorsed by order number 77 on 29 November 2001 and
became effective on 15 December 2001, stated that the
number of medical doctors and nurses should be 39.5 per
65,500 people, 50 per 65,500-90,500 people, and 58.5
if the population is over 90,500. It stated that the lowest
number of medium level medical personnel should be 32
or 33, of which, 9 should work in outpatient departments,
and the number of non-medical personnel for inpatient
departments should depend on the number of inpatient
hospital beds (5, 6).
The planning of human resources should depend on the
density of the urban and rural populations. Still there is a
lack of human resources in remote bags and soums of the
Khangai region due to inequable planning and allocation
of the human resources of the health sector. The number
of medical doctors per 10,000 people is high in Mongolia;
however, we conducted this study to ind the reason for the
lack of medical doctors in rural areas.

have been working at the general hospital of aimag and
deine the further needs.
1.
To assess the supply of health care workers who have
been working in the Khangai regional aimags.
2.
To deine the further needs for human resources.
MATERIALS AND METHODS
The study was conducted by an institution-based, crosssectional study. Data was collected by qualitative and
quantitative methods. Questionnares were completed
by 185 health care providers and health care workers
employeed at the general hospitals and soums of Bulgan,
Arkhangai, Selenge, Khuvsgul, and Orkhon aimags.
A document review was done of the health reports and
indicators from the health department for 2006-2010; a
study of the needs of health care workers (2009-2020),
and an annual report of the general hospitals, including the
standards for structure and operation of those aimags. The
data was analyzed by SPSS-17(7). A descriptive statistical
analysis was conducted to calculate the prevalence, mean,
and hypothesis regarding the study goal, with the objective
being analyzed by statistical analytical methods (Т, х2,
Fisher exact). The differences of the groups and statistical
signiicance was veriied(8).
RESULTS
The total number of physicians was 39,608 in 2010, of
which, 15,828 were medium level medical personnel,
9,179 were nurses, 1,176 were pharmacists, and 7,497 were
medical doctors. A total of 82.3% of health care workers
are female, and 78.95% of medical doctors are female. In
2002, 6,823 medical doctors were working, but, this igure
increased to 7,497 in 2010 (2, 9).

Purpose and Objectives
To assess the current supply of health care workers who

Table1. Number of health care workers
Number of
Number of
Number of
medium
population
population
level medical
of respective
per
personnel per
areas
physician
medical doctor

Type

Number
of beds

Medical
doctors and
pharmacist

medium
level
medical
personnel

Other
staff

National average

64.61

27.18

57.38

143.60

2,780,757

367.92

2.11

General hospital of
Orkhon aimag

50.92

29.13

62.41

137.96

85,742

343.27

2.14

General hospital of
Bulgan aimag

59.21

14.56

57.93

123.86

62,637

686.69

3.98

General hospital of
Arkhangai aimag

60.73

14.78

54.87

121.58

91,633

676.77

3.71

General hospital of
Selenge aimag

61.53

15.33

50.77

107.22

106,525

652.12

3.31

General hospital of
49.70
14.07
Khuvsgul aimag
Data taken from the Health indicator, 2010

55.81

111.94

124,348

710.56

3.97
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The ratio of physicians to nurses was 1:2 in Orkhon aimag,
which is higher than the national and aimag averages.
This ratio was 1:3 in the Bulgan, Arkhangai, Selenge and
Khuvsgul aimags, which is lower than the national average
and international practice.

A total of 31.7% of the human resource in the health sector
was administrative and management department staff.
Nationwide, there were 27.18 medical doctors per 10,000
people; and at the aimag level, there were 18.03 medical
doctors per 10,000 people in 2010. The study results of our
target aimags showed that there were 29.13 medical doctors
per 10,000 people in Orkhon aimag, 14.56 in Bulgan
aimag, 14.78 in Arkhangai aimag, 15.33 in Selenge aimag,
and 14.07 in Khuvsgul aimag. Those igures are lower than
the national average and the aimag average. There are 31.7
nurses per 10,000 people, and 57.38 medium level medical
personnel, including nurses, per 10,000 people(1).

Postgraduate training in various medical specialties
is continuing at medical universities and tertiary level
hospitals of Ulaanbaatar city. Recently, 23 institutions
have been organizing postgraduate training in Mongolia.
Public health training is conducted with the support
of development agencies; for example, training on
reproductive healh, HIV/AIDS prevention and control, and
an expanded immunization program is being conducted
for health care providers, including medical doctors who
specialize in the treatment of communicable diseases.
Participants of the focus group discussions concluded
that there has been limited training organized for general
practitioners and family medicine doctors.

The number of physicians of the Regional Center for
Diagnosis and Treatment has reached the same standard
level as the general hospital of Orkhon aimag; but, if
compared to 3rd level hospitals, the number of physician
at the Regional Center is still lacking. However, there are
no standards for the Regional Center for Diagnosis and
Treatment on the number of health care workers. There
is a lack of medical doctors in specialties that include:
cardiology/cardiovascular disease, urology/nephrology,
endocrinology, gynecology, and pediatrics in the outpatient
department. During a focus group discussion, medical
doctors of the Regional Center commented that there is
a need to increase the number of medical doctors, stating
that they do not have enough time to see patients and give
consults because of the heavy workload and the long line
of patients/consumers waiting to be seen in the outpatient
department.

The study indings of the needs for continuing postgraduate
training, showed that 40% of medical doctors and health
care workers who have been working in the 5 study target
aimags wanted advanced and specialized training, and to
participate in local and international fellowships and other
short and long term trainings. The igure shows the training
needs and planning by individual institutions of those
medical doctors who participated in the study.
Figure 1. Training institutions where medical doctors
wanted/planned to pursue postgraduate training (%)

The below table shows the ratio of human resources in
the health care sector by selected target aimags and the
national average.
Table 2. Ratio of human resources in the health sector
Year/
occupation

1960

1970

1980

1990

2002

2010

Number of
physician

873

2,920

3,685

6,180

6,823

7,497

Number of
nurse

2,905

4,220

6,836 11,295 7,802

9,179

Ratio

3.33

1.87

1.85

1.22

1.83

1.22

Many of them wanted to study at the HSUM. During the
focus group dicussion, they commented that many of them
wanted to study in foreign countries, but they can not afford
the cost by themself. Respective institutions and hospitals
can not send their staff for postgraduate training as they
have limited state budget funds for training. Besides that,
the duration of the training courses limits the number who
can take leave for the longer training. During ield study
and focus group discussions, we found that some hospitals
have received new or advanced equipment, but there
are limited personnel trained on know how to use such
equipment.

The number of physician was 8.6 times higher in 2010
than it was 1960. The number of physician was stable
from 1990 to 2010, but, the number of nurses rose to their
maximum level in 1990, and after that, their numbers have
gradually decreased. The number of nurses was 3.1 times
higher in 2010 than in 1960. In recent years, the number
of physician has increased while the number of nurses has
gradually decreased. That put the ratio of physicians to
nurse at 1.26, which is 3.3 times lower than in 1966.

Existing training needs are deined below:
−
higher level specialized training
−
advanced training
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−
−
−

training and experience using modern and advanced
diagnostic equipment
foreign language training
communication skills and medical ethics training.

DISCUSSION
The main indings of our study are the same as other study
results. We found there is a suficient number of medical
doctors, however, there is still a lack of medical doctors
trained in forensic medicine, pathological anatomy, and
genecology. There is also a lack of X-ray technicians and
laboratory assistants in those selected aimags. The number
of physicians and nurses relative to the population is higher
than the overall average in Mongolia, however, the number
of physician trained in respective specializations has not
reached the internationally recommended level .

Their requirements and interest to improve their
commincation skills and attitude was raised during the
focus group discussions.
During the past few years, the number of medical doctors
passing their advanced and irst degree exams has increased.
Such exams are a part of the continuing training. A total
of 12.7% of medical doctors and 0.9% of medium level
health care personnel have an advanced degree which is
lower than the expected level. Figure 2 shows the number
of medical doctors who have advanced and irst degrees,
and the clinical professors in the targeted 5 aimags.

The ratio of physicians to nurses in Mongolia was 1:1.2,
which is lower than the internationally recommended
level. In Mongolia, the number of physician per 10,000
people is 26, and the number of nurses is 32. The number
of physician per 10,000 people in the Former Sovet Union
Countries is higher than the internationally recommended
level, but the number of nurses is lower. For example,there
are 35 physicians and 38 nurses per 10,000 people in
Bulgaria, 20 physicians and 40 nurses in Romania, and 36
physicians and 63 nurses in Kazakstan. The study indings
for the number of physicians and nurses in Mongolia
showed that there are too few nurses for the number of
medical doctors.

Figure 2. The number of medical doctors noted
by aimags.

Internationally, 70% of medical doctors received on-site
training; in Mongolia, this igure was much lower. After
graduation and receiving a bachelor degree, only a small
percentage of the medical doctors who work in rural
areas participated in postgraduate or on-site continuing
training. Only twenty ive per cent of the medical doctors
who received post-graduate training at HSUM, have
had additional training in the rural remote areas where
they work. One of the problems stems from increased
immigration to urban areas which has led to limited human
resources in rural areas11.

The number of medical doctors with advanced and irst
degrees was lower in Selenge and Bulgan aimags than the
others.
Figure 3. Medical doctors of general hospitals
of ive aimags by employment years in respective
specializations

The national average was 368 persons per physician, 248
average in Ulaanbaatar city, and 555 average in the aimags.
The number of people per physician was higher in the study
target aimags including: Orkhon (343), Bulgan (686.7),
Arkhangai (676.7), Selenge (652), and Khuvsgul (710).
This is greater than the internationally recommended level
of 500 persons per physician.

1.

Figure (3) shows the years of employment for medical
doctors who have been working in respective specializations
at the general hospitals of the selected ive aimags. Over
50% of the medical doctors were well experienced and have
been working for over 10 years. Particularly in Khuvsgul
aimag where 79.2% of the medical doctors have been
employed for over 10 years at the aimag hospital.
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CONCLUSION
In 2010, there were 27.18 physicians per 10,000
people nationwide, and 18.03 at the aimag level. The
number of working physicians per 10,000 people
was lower in the study target aimags including:
29.13 medical doctors in Orkhon aimag, 14.56 in
Bulgan aimag, 14.78 in Arkhangai aimag, 15.33 in
Selenge aimag, and 14.07 in Khuvsgul aimag. The
ratio of physicians to nurses was higher in Orkhon
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2.

1.

2.

aimag at (1:2), but lower in the other ive aimags.
The ratio was 1:3 in Bulgan, Arkhangai, Selenge,
and Khuvsgul which is lower than the internationally
recommended level.
Mongolia has reached the internationally
recommended level of physicians per 10,000 people;
however, there is still a lack of medical doctors in
rural remote areas because of misplanning and
enquitable allocation of human resources in the
health sector. The study indings of the need for
continuing postgraduate training showed that 40% of
medical doctors and health care workers who have
been working in the 5 study target aimags wanted
additional specialized and advanced training, and
they wanted to participate in local and international
fellowships and other short and long term training.
The study results recommended that we expand
the opportunity for health care workers to receive
advanced training at the Regional Center for
Diagnosis and Treatment, and the General hospitals
of the aimags to align their training with the needs of
those they serve in the rural areas of Mongolia.

3.
4.

5.
6.
7.

8.
9.

10.

11.
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The sTrucTure of inTernal blood vessels
in Mongolian feTal verTebral bodies
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absTracT
Investigate speciic characteristic of blood supply of fetal vertebral bodies
16-30 wk aged 20 fetuses (10 male, 10 female) were used for the study. Norms and requirements of Bio-Medical Ethics
have not been violated in the use of human material in the study. Black-ink perfusion and cast of substance absorbing
x-ray were applied in the fetuses.
Three concentric zones could be distinguished in the vascular architecture of the fetal vertebral bodies: (1) the
peripheral zone of perichondrial vessels, (2) the intermediate zone of radial vessels and (3) the central zone of the
ossiication centre vessels. We used black-ink perfusion and cast of substance absorbing x-ray were applied in the fetuses.
Periosteum of fetal vertebral bodies are distributed originating from ine arteries of 70-120 diameter and arterioles of
30-50 diameter which are part of arteries of network of micro blood circulation. Venules are followed along two sides of
this arteriole and short precapillaries are branched out in tree-like manner from it forming capillary network surrounding
arteriole and capillary plexuses. Postcapillaries branched from the network are being emerged the venules accompanied
arterioles.
Micro blood circulatory system of the vertebrae has angion structure. The peripheral zone of perichondrial vessels has
combined blood supply surrounded by blindly ending capillary network drained up and down from the central zone. The
central zone of vertebral body is supplied with blood by the main arteriole.
Fetus, vascularization, spine
bodies employed x-ray angiographic methods which have
not permitted visualization of the capillary networks due
to the high density of the contrast media. To investigate
the situation there were used black-ink perfusion and
cast of substance absorbing x-ray. The latter method offers
complete visualization of the vascular system, signiicantly
higher resolution and quasi-3-dimensional images which
are especially useful in the investigation of the microvascular
architecture. 12,13 It was occasionally used for investigating
the vertebral vasculature in animals including the rat
and rabbit, but never in human material.14,15

inTroducTion
The vascularization of the human spine has been the
subject of anatomical and micro anatomical studies for
almost a century. Attention has mostly been focused on
the external segmental blood supply and drainage of the
vertebral bodies. 1,2 Only a few papers have described the
intraosseous arteries of the vertebral bodies in detail.3,4,5,6
Among more recent studies, a comprehensive description
of both extra- and intraosseous vessels of the vertebral
bodies was presented.7,8,9,10,11 The latter author proposed
the most convincing classiication of the intraosseous
arteries supplying the vertebral body, dividing them into
(1) the equatorial arteries, including the nutrient arteries
originating from the postcentral longitudinal anastomosis
and 2 anterolateral arteries arising from the segmental
artery, (2) the metaphyseal, radially disposed arteries arising
from the periosteal vascular network and (3) short, centripetal
peripheral arteries originating from the same source. Almost
all authors studying the vascularization of the vertebral

MaTerial and MeThods:
16-30 wk aged 20 fetuses (10 male, 10 female) were used
for the study. Norms and requirements of Bio-Medical
Ethics have not been violated in the use of human material
in the study. Black-ink perfusion and cast of substance
absorbing x-ray were applied in the fetuses.
1. black ink cast
To reach the goal of deining the microcirculation, there
was the black ink cast method in some hearts. But it did
not reveal information about the wall structure of the
heart micro blood vessels. The angiography method was
used in some hearts to determine the vitelline vein such
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as a vertebral blood vessels and its derived branches. The
irst cut was performed at the level of vitelline vein. Then
the cannulas were introduced into the vitelline vein. The
great vessels were preventing black ink from lowing
out of the vessels. Also the cannulas was put into the
vitelline vein and were ligated tightly. Injection with a
water suspension of black ink (1:3) was performed under
mannometric control for 2-3 times. To improve the results,
the ink was iltered three times prior to the injection. After
the infusion procedure with black ink, the cannulas were
removed and the vessels were ligated. After ixation in
10%formaldehyde for 21 days, dehydrated in alcohol 500,
600,700, 800, 900, for 48 hours and cleared in dimetillptalate
for 72 hours the preparations were examined using a light
microscope MBC-2. In this way the microcirculation of the
vertebrae and intervertebral articulation were investigated.

aspect and extensively branching into a lenticular network
with a fan-shaped, centrifugal arrangement of the vessels.
The intervertebral spaces and end-plate regions were
completely devoid of blood vessels . terminated at the bone/
cartilage interface, forming blind buds or, occasionally,
irregular loops. Periosteum of fetal vertebral bodies
are distributed originating from ine arteries of 70-120
diameter and arterioles of 30-50 diameter which are part
of arteries of network of micro blood circulation. Venules
are followed along two sides of this arteriole and short
precapillaries are branched out in tree-like manner from
it forming capillary network surrounding arteriole and
capillary plexuses. Postcapillaries branched from the
network are being emerged the venules accompanied
arterioles. However, in this micro blood circulation of
vertebral body split ilm and ring shaped arrangement in
the center of which capillary network should be localized,
has not been seen clearly. It is observed that in few cases
half of the module has been seen. (Figure1)

2. X-ray angiography method
The heart was isolated and immediately processed.
The abdominal aorta opened, 2-3 glass cannulas were
introduced into the lumbar arteries. The cannulas were
ligated tightly in the abdominal aorta where the lumbal
artery originated and connected to a plastic connector. One
end of each tube was connected to a 10-ml syringe. The
vascular system was perfused with 10 ml of 5% contrast
media of (10.0 g glycerin, 1.0-2.0 g PIO2) at 80-100 mm
Hg pressure. (B. Dagdanbazar, B. Purevsuren). In some
selected cases barium sulphate was used as the opaque
media. Then X-ray ilms were take using the URD-110
X-ray unit. The methods of opening and taking X-ray
ilms were irst described by Reiner and Schlesinger. All
the procedure were performed under the control of an
X-ray technician.

figure 1 Photomicrograph of artery network in fetal
vertebral body

resulTs
Three concentric zones could be distinguished in the
vascular architecture of the fetal vertebral bodies: (1)
the peripheral zone of perichondrial vessels, (2) the
intermediate zone of radial vessels and (3) the central
zone of the ossiication centre vessels. The perichondrial
vessels formed a relatively narrow layer from which ine
arterioles were sometimes seen emerging from the inner
circumference, especially from the anterolateral surface
of the vertebral body, and forming a shallow, centripetally
directed arcade-like array. The radial arteries originated
from the segmental arteries and their branches or from the
perichondrial plexus. They were regularly distributed and in
the sagittal view their blindly ending branches were directed
towards the vertebral end-plates. The terminal segments
of these vessels showed thickened, irregular contours.
Occasionally, some branches seemed to communicate with
the vessels of the ossiication centre. The ossiication centre
was mostly supplied by 2 arteries of similar size originating
from the spinal branches of basivertebral artery (postcentral
anastomosis), entering the vertebral body from the posterior

discussion
The general architecture of the blood vessels present in
the vertebral bodies of fetuses from the 2nd trimester
shows the pattern observed by other authors. Although
some observations of the fetal vertebrae were mentioned in
works.2,4,6 However, they investigated fetuses from the 3rd
trimester and at term. It seems therefore that differences
observed in the present study stem from the earlier stage of
fetal development that was studied. In dye-injected specimens,
the localisation and the mode of branching of the radial
arteries permitted their identiication as the metaphyseal
arteries, according to the classiication of Ratcliffe, while the
occasional shallow arcades protruding from the perichondrial
network correspond as far as their size and arrangement is
concerned to the peripheral vessels. The equatorial vessels
entering the vertebral body from an anterolateral direction
and communicating with the vasculature of the ossiication
centre were found only rarely. 16
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Since the interconnections between the metaphyseal arteries
reported by Ratcliffe could not be seen in our material, it
seems that in the 2nd trimester these arteries are at the stage of
ingrowth into the vertebral body cartilage. They become fully
incorporated into the ossiication centre about the 36th wk
of fetal life.10 Occasional arterioles entering the ossiication
centre from the periphery probably represent the anterolateral equatorial vessels, sometimes seen also in dye-injected
specimens. However, they did not occur consistently at the
developmental stage investigated in this study, although
they had been described in 7-10 mo old fetuses. 4,6,10 The
fold-like capillary plexuses with their regular distribution
around the inner perimeter of the vertebral body may be
precursors of the later peripheral vessel system. Ratcliffe
did not ind peripheral arteries in his material but it seems
that the development of peripheral vessels may just begin
in the 2nd trimester, albeit only in some local sectors. The
vasculature of the ossiication centre clearly shows that the
posterior vessels are mainly, if not exclusively, responsible
for the supply and drainage of the centre in the 2nd trimester.
In our material, most of the vertebral bodies had 2 nutrient
arteries, while the others were supplied by just 1. These
results are in agreement with the observations of Ratcliffe .
The presence of arterial sphincters has not yet been reported
in the intraosseous vasculature of human vertebral bodies,
but such sphincters, both arterial and venous, were
described in the rat.14 The appearance of the capillary vessels
at the advancing border of the ossiication centre is similar
to that of the ‘vascular besom’ described by us in
corrosion casts of the femoral vessels directed towards the
metaphyseal plate and it seems to be a typical arrangement of
capillaries at the bone/cartilage interface in the ossiication
areas.16 The internal venous system of the fetal vertebral
bodies generally followed the course of the arteries, as also
seen in adults, although some speciic venous arrangements
such as the subchondral network and the horizontal collecting
vein of the endplate region described by Crock et al have not
yet been developed.7,8

the size of the centre, and centripetally, invading the formerly
avascular central region. The observed arterial arcades located
medially to the advancing border of the ossiication centre
might be the manifestation of the initial ring-shaped arrangement of the centre. It can be speculated that the notochord
cells may contain some angiogenesis-inhibiting factors
acting locally on the developing vessels of the ossiication
centre. Delayed vascular penetration and, subsequently,
ossiication of that region can probably lead to such rarely
occurring congenital malformations of the vertebral bodies
as the persistent notochord canal or even cleft vertebral body.
18
Taken together, the observations on 2nd trimester fetuses
(this study), 3rd trimester fetuses and infants (Ratcliffe)
as well as adults (Crock, Ratcliffe,) suggest a biphasic
development of the internal (intrachondral and intraosseous)
vascular architecture of the human vertebral body. In the
fetal and early infantile period, the vessels grow centripetally
from the periphery and centrifugally from the ossiication
centre, until they meet and form an integrated, extensively
anastomosing system. Afterwards, during late childhood and
adolescence, the radial vessels are gradually withdrawn and
the anastomoses disappear, dividing the vertebral body into
separate compartments supplied and drained by individual
arterio-venous pairs.

Only Ferguson mentioned the presence of blood vessels in the
region of fetal end-plates and even of the annulus ibrosus.
Our observations, however, agree with those of Guida et al
and Ratcliffe who also found the end-plate area avascular.
A striking observation was the axial avascular area in the
centre of the vertebral bodies of the youngest fetus examined,
corresponding to the location of the notochord and making the
vasculature of the ossiication centre ring-shaped. According
to our knowledge, this is the irst description of such vascular
array in the fetal vertebral body. The notochord disappears
completely on the turn of the 1st trimester, while the earliest
ossiication centres in the vertebral bodies have been observed
as early as in the 8-wk fetuses .17 It seems therefore that the
ossiication centre is irst formed around the remnants of the
notochord and later at the beginning of the 2nd trimester the
vessels advance in both directions: centrifugally, increasing

3.

conclusions
Micro blood circulatory system of the vertebrae has angion
structure. The peripheral zone of perichondrial vessels has
combined blood supply surrounded by blindly ending
capillary network drained up and down from the central
zone. The central zone of vertebral body is supplied with
blood by the main arteriole.

1.

2.

4.

5.

6.

7.
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MOLECULAR DETECTION OF HBV AND
HDV INFECTION AMONG HBsAg CARRIERS
(MONGOLIA)
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ABSTRACT
Quantization of circulating hepatitis delta virus RNA is important for determining and monitoring the response to
antiviral therapy and for understanding the complex dynamic interactions between hepatitis B virus and hepatitis D virus
replication. There are scores of Polymerase Chain Reaction Assay studies on the quantitative molecular level of the
hepatitis D Virus. The aim of this study was to evaluate via molecular detection the hepatitis D virus as a co-infection
with hepatitis B virus in HBsAg carriers.
The study subjects consisted of 61 patients from the capital city of Mongolia who were infected with the hepatitis B virus.
All of the 61 subjects were evaluated for the presence of HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc, anti-HDV, antiHCV, and the presence of HBV-DNA and HDV-RNA.
This study shows that 31.25% of HBsAg carriers had anti-HDV, and hepatitis B and D viruses with a viral load detected
at a ratio of 2:4 in the study participants.
Key words: Hepatitis B virus, Hepatitis Delta Virus, Real Time Polymerase Chain Reaction

of those infected, which further exacerbates liver cirrhosis
and hepatocellular carcinoma (HCC). Patients infected by
both HBV and HDV viruses have an increased risk of a
more severe, acute liver disease, and an increased risk for
developing fulminate hepatitis when compared to patients
infected with HBV only /4/. Nevertheless, information on
quantitation of hepatitis Delta Virus RNA (HDV-RNA by
RT-PCR) is scarce. The aim of this study was to evaluate
via molecular detection the HDV as a co-infection with
HBV in HBsAg carriers in Mongolia. We report qRTPCR results of HDV-RNA among HBsAg carriers who are
either negative or positive for anti-HDV in respect to their
disease severity.

INTRODUCTION
Hepatitis Delta virus (HDV) infection is present globally
and infects human beings already infected by Hepatitis
B virus (HBV). It is estimated that 40% of the world’s
population has had contact with carriers of the hepatitis
B virus. This corresponds to an estimated 350 million
people who are HBV carriers/1/. It has been estimated that
approximately 5% of HBV carriers are co-infected with
HDV, leading to an estimated 15 million people infected
with HDV worldwide /2/.
Hepatitis Delta is seen more frequently in Africa, South
America, Romania, Russia, and the Mediterranean region
including Southern Italy /1/. Around 15-20% of the
population of Mongolia are carriers of HBV /3/. Among
the HBsAg carriers, anti-HDV was detected in 92%, with
genotype I predominant in Mongolia /3/. The dual infection
of HBV and HDV occurs in the form of co-infection or as
a super-infection. The super-infection of HDV with HBV
causes a progressive, chronic liver disease in up to (80%)

METHOD AND
Sample collection
This study was followed by principles outlined in the
Helsinki Declaration, with an agreement for performing
our research from the Ethical Committee of Bio Medicine.
A total 61 subjects from the capitol city of Mongolia, who
were previously checked for HBsAg by ELISA, were
evaluated for the study done during 2009-2010 at the
School of Health Technology. Forty seven of the subjects
were enrolled in the study by the inclusion criteria because
they were positive for HBsAg and negative for anti-HCV
(Figure 1).
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Evaluation of liver enzyme activity was to include the
following:
Alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and gamma glutamyl transpeptidase (GGT) all
evaluated by using standard methods of ELITech Inc
(Germany).
Figure1. Disposition of subjects and main features of the
study.
Cancer and viral markers by ELISA
Alpha fetoprotein (AFP) was evaluated by using the
methodology described in the manufacturer’s protocol of
Eu Cardio Inc (USA).
Initially all the serum was checked for HBsAg, anti-HBs,
HBeAg, anti-HBe, anti-HBc, and anti-HCV index using
DRG kits (Germany). Anti-HDV antibody was detected
by using quantitative ELISA (RDG, China) kits using the
methodology described in the manufacturer’s protocol.
Quantitation of HBV-DNA and HDV-RNA by RT-PCR
HBV-DNA and HDV-RNA were extracted from 50 uL
serum samples using Genesig (Primer Design, UK).
DNA and RNA detection was done according to the
manufacturer’s protocol.
Quantitation of HBV-DNA and HDV-RNA was done by
using Genesig kits (Primer Design, UK) and MX 3000 P
(Applied by Stratagene Agilent Inc.,) and all the probes
were thoroughly followed.

Statistical analysis
All of the data was analyzed by using SPSS 19.0 software
and expressed as the mean ±SD. Statistical signiicant was
assigned at the p<0.05 level. Independent T tests were used
to compare differences of means between HBsAg positive
groups with or without anti-HDV.
RESULT
A total of 22.9% (n=14) samples were excluded from the
study since they fell within the exclusion criteria being
negative for HBsAg or positive for anti-HCV. From those
excluded samples, 9.83% (n=6) were positive for antiHCV, 1.6% (n=1) was negative for any virus, and 1.6%
(n=1) was negative for HBsAg, but positive for both of
anti-HBc and anti-HDV. Out of the 47 enrolled patients,
53.19% (n=25) were females and 46.80% (n=22) were
males. The mean age was 38 ± 12 years.
We divided the HBsAg positive patients into two groups
based on the anti-HDV result. The HBsAg and anti-HDV
positive subjects had higher levels of ALT and AST when
compared with those who were negative for anti-HDV
(Table 1).
Table1. Comparison of liver function test results and
other characteristics between HBsAg positive subjects
with or without hepatitis Delta virus (anti-HDV)
infection

Figure1. Disposition of subjects and main features of
the study

Group 1
anti-HDV
negative n=32

Group 2
anti-HDV
positive n=15

T

p

ALT (IU/L)

48.59±29.35

71.27±43.54

-2.72

0.044*

AST(IU/L)

56.81±28.8

84.54±43.07

-2.57

0.01*

GGT(IU/L)

59.97±57.33

85.66±84.7

-1.2

0.23

AFP (ng/mL)

2.06±4.6

4.72±6.52

-1.13

0.264

PT &INR

1.12±0.38

0.96±0.41

1.36

0.18

Results are mean±StandardDevision
ALT- alanine aminotransferase; AST- aspartate
aminotransferase; GGT- gamma glutamyltranspeptidase;
AFP- alpha fetoperotein; PT&INR- Prothrombin Time and
International Normalized Ratio; Upper limits range of ALT
and AST is 45 international units per liter (IU/L) and 50
IU/L for GGT.
A total 31.25% (n=15) samples were positive for both
anti-HDV and HBsAg, and 68.75% (n=32) samples were
positive for HBsAg only. By the quantitative RT-PCR
results, 31.25% (n=10) of the samples were positive for
HBV-DNA in the irst group; and 53.3% (n=8) of the
samples were positive for HBV-DNA and 26.6% (n=4)
of the samples were positive for HDV-RNA in the second
group.
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DISCUSSION
One of the interesting indings of the current study is
that 31.25% (n=15) were seropositive for both HBsAg
and anti-HDV, with molecular detection at a ratio of 2:4.
There is a decreasing prevalence of both acute and chronic
HDV infections in the Mediterranean area and in many
other parts of the world, which has been attributed to a
decline in the prevalence of chronic HBsAg carriers in the
general population /5/. Although epidemiologic studies on
HDV infection are scarce, the rate of people who were
seropositive for anti-HDV and HDV found in this study
was lower in comparison to an earlier study done in 1988
among the same population /6/. In addition, among the
HBsAg carriers, anti-HDV was detected in 92%, and HDVRNA was detected in 83.3%/4/. Our results maybe differ
from other researchers results since we had a comparably
fewer number of participants.
In our study there was one subject who was positive for
both anti-HDV and anti-HBc, but negative for HBsAg. This
subject was also negative for the HDV-RNA. It indicates a
past infection with HBV and HDV. This result is similar to
Davaalkham’s study /7/.
In summary, 31.25% (n=15) of HBsAg carriers were
seropositive for anti-HDV. HBV-DNA was detected in
38.2% (n=18) of the samples, and HDV-RNA was detected
in 8.51% (n=4) of the samples. Viral load for HBV and HDV
was detected at a 2:4 ratio. Given the high prevalence of
HDV infection, and the high rates of chronic liver disease
associated with viral hepatitis in our population, further
studies are urgently needed to ind ways to help prevent
the spread of viral hepatitis in Mongolia.

1.

2.
3.

4.

5.

6.

7.

ACKNOWLEDGEMENTS
We thank the study participants, ield staffs, school teachers
of the School of Health Technology and the School of
Biomedicine of Health Sciences University of Mongolia,
and Stand laboratory.

87

REFERENCES
World Health Organization Hepatitis Delta.
[ h t t p : / / w w w. s e a r o . w h o . i n t / E N / S e c t i o n 1 0 /
Section1027_9489.htm],
[WHO/CDS/CSR/
NCS/2001.1].
Farci P,Delta hepatitis: an update. J Hepatol2003,
39(Suppl 1), S212-S219.
Takahashi M, Nishizawa T, Gotanda Y, Tsuda F,
Komatsu F, Kawabata T, Hasegawa K, Altankhuu
M, Chimedren U, Narantuya L, Hoshino H, Hino
K, Kagawa Y, Okamoto H, Highprevalence of
antibodies to hepatitis A and E viruses and viremia
of hepatitis B, C and D viruses among apparently
healthy populations in Mongolia. 2004, ClinDiagn
Lab Immunol 11:392-398.
Yamaguchi Y, Handa H: HIV and hepatitis delta
virus:evolution takes different paths to relieve blocks
in transcriptionalelongation. 2002, Microb Infect,
4:1169-1175.
Aragona M, Macagno S, Caredda F, et al. Serological
response to thehepatitis delta virus in hepatitis D.
Lancet. 1987, 1:478–82.
Nymdavaa P, Anan’ev VA, OyunbilegZh,
ChernovetskiiMA.Thefreaquency
of
detecting
antibodies to delta antigen in virtually healthy
HBsAg and anti-HBs carriers in Ulaanbaator.1988,
VoprVirusol 33: 246-247.
Davaalkham D, Ojima T, Watanabe M, Oki I,
Nymadawa P, Takahashi M, Okamoto H, Nakamura
Y. Hepatitis Delta Virus infection in Mongolia:
Analyses of geographic distribution, risk factors, and
disease severity. 2006,Am J.Trop.Med.Hyg., 75 (2),
365-369.

Purevsuren Kh et al. A Study of the vascularization of the human liver capsule in subjects aged 0-18 years

A STUDY OF THE VASCULARIZATION
OF THE HUMAN LIVER CAPSULE IN
SUBJECTS AGED 0-18 YEARS
Purevsuren Kh 1, Enebish S2,Badamjav S2, Dagdanbazar B2, Amgalanbaatar D2
1,2

Department of Anatomy, School of Biomedicine
Health Sciences University of Mongolia

ABSTRACT
We studied 120 capsules from 90 cadavers, both male and female, aged 0-18 years who died from causes unrelated
to the liver. When conducting the research, we instilled a water soluble agent of black ink at a 1:3 ratio through the
abdominal artery of the cadavers aged 0-3 years, then peeled off the capsule and placed the catheter in the liver artery by
the method described by V.P.Vorobiev (1925), D.Amgalanbaatar (1984), and B.Dagdanbazar (1992). We then prepared a
slide and microscopically studied the microcirculation of arteries I, II ,and III of the liver capsule. With larger children’s
cadavers, we disected the liver, placed a catheter into the artery, and instilled the solution. We took micro photos from
slide preparations and examined the pattern of the blood vessel branching of the liver capsules of our Mongolian cadaver
subjects to determine the general regularity of the microcirculation and the order of blood vessel branching.
We learned from our study that the microcirculation of the liver capsule originates from the dexter and sinister branches
of the superior and inferior phrenic arteries, dexter and sinister suprarenal artery, and dexter and sinister branches of the
internal thoracic artery. When the diameter of the branching arteries in order I, II, and III of the capsule are decreased
in diameter, they form double, triple, and tetra branches having a rectangular shape. Veins follow these arteries in a
combined single or double form. Two venules are formed following one arteriole through the microcirculation of the liver
capsule that become a module with a multi-angle circle. In its center arteriole, precapillary, capillary, and postcapillary
vessels form the blood’s in-and-outlow network.
Key words: Liver capsule, vascularization, microvessel network
peculiarity of age and microcirculation network. But in the
practice of organ transplantation liver vascularization and
it’s rehabilitation are still one of the interesting problems.
These became the background of conducting research
work in this direction.

INTRODUCTION
M.G.Prives (1985), and M.P.Sapin (1986) wrote general
regularity, in our country P.Dolgor (1979), B.Goosh
(1989), N.Davaatseren (1979), B.Munkhtogoo (1988)
determined more in detail but there isn’t any material on
model of network of liver capsule. In the condition of our
country B.Dagdanbazar (1980), B.Purevsuren, B.Ragchaa
(1984) studied by observing. From foreign researchers
G.B.Agarkov (1975) studied and determined liver capsule
vessel. Researchers M.Tuul, L.Lkhagva, D.Sambupurev
(1997) studied liver structure of Mongolian males and
females aged 17-39, determined it’s weight by age group
and drew indices on liver weight but there isn’t any research
work of studying blood supply variant and these indices on
people aged under 17 and over 40. When we looked for
press material works on liver capsule vascularization and

Purpose
We aimed at studying and clearing up liver capsule
vascularization and it’s peculiarity of comparatively healthy
Mongolians and put forward the following objectives it be
solved.
Objective
1.
To determine source of blood supply of liver
capsule of Mongolians
2.
To determine model and order of branching of
liver capsule of Mongolians
3.
To deine regularitв of microcirculation net of liver
capsule of Mongolians.
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Novelty
We determined that microcirculation network structure of
liver capsule forms special network of microcirculation
network in each part by studying liver capsule of the
Mongolians in the condition of our country.
MATERIAL AND METHODS
1.
Material of the study
We took 120 capsule from 90 children cadavers who died
not cause liver aged 0-18 of males and females involved
in our study.
Figure 1. Microvessels network of liver capsule surface
of phrenic of male adult. Kuprianov’s original silver cast
method. Magniication 100X. 1.thin arterв, 2.arteriole,
3.venule, 4.precapillary, 5.postcapillary, 6. capillary net.

2.
The method of the study
When conducted the research we poured out 1:3 water
soluble agents of black ink through the abdominal artery
of the cadavers aged 0-3, peeled off the capsule, put
catheter in liver artery by the method of V.P.Vorobiev
(1925), D.Amgalanbaatar (1984), B.dagdanbazar (1992)
prepared micro preparation and studied spreading of order
branch of artery liver capsule, network of microcirculation
and proportion by the microscopy (microstar 120). We
compared, conirmed and studied the result of studв bв
taking photo.

It was seen that besides the arteries which enter through
liver capsule artery and its ligaments various arches
formed from the terminal branches of the liver artery form
anastomose. Veins which follow arteries are double and
single it forms anastomose of arteriole and venule in the
level of microcirculation. It attracted our attention very
much. (Figure 2)

RESULT
Seeing from the result of our study liver capsule of
Mongolians takes its blood supply through little artery
which passed dexter and sinister branch of superior and
inferior phrenical artery, dexter and sinister suprarenal
artery and dexter and sinister branch of internal thoracic
artery, its dexter and sinister triangular ligament, falciforme
ligament. Form of these artery I,II,III order of branch,
angiostructure, model of microcirculation and 2 surfaces of
liver have their own speciitв. Besides these in the process
of study it was noticed that liver artery, some branch from
interlobular which does between liver particle are included
in forming artery network of liver capsule.
Figure 2. Microvessels network of liver capsule surface
of phrenic of women. Kuprianov’s original silver cast
method. Magniication 100X. 1. 1.thin arterв, 2.thin
vein, 3.arteriole, 4.venule, 5.precapillary, 6.postcapillary,
7.capillary net.

In particular we noticed that in the process of pouring
out black ink and corrose solution through liver artery,
pouring substance. Spreads through branches from capsule
of visceral surface and phrenical surface. It was observed
clearly that this spreading formed whole angio and module
model on the dyed, peeled out, and strengthened preparation
it forms special shape of microcirculation network in each
part, double and single vein follows artery of III order it
was observed in the level of arteriole and venal and nerve
branch. Following these vessels were determined. (Figure
1)

DISCUSSION
We determined that source of liver capsule vascularization
is liver artery branch, dexter and sinister branch of superior
and inferior phrenical artery, dexter and sinister suprarenal
artery and dexter and sinister branch of internal thoracic
artery. Our study suits to the study by G.B.Agarkov (1975),
B.Purevsuren (1984), B.Ragchaa (1984). But we don’t
agree with the opinion (by A.V.Kraev (1964), A.V.Drozdov
(1964), Kakhars (1975), B.Dagdanbazar that liver capsule
vessel network begins from the liver parenchyma, its liver
own arterв ramiications, and the interlobular some arterв.
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For venule and venule blood stream which originated from
microcirculation of the blood of liver capsule is worth
studying in detail further.

3.

4.
1.

2.

CONCLUSION
liver capsule vascularization were consisted apart
from of hepatic artery, dexter and sinister branch
of superior and inferior phrenical artery, dexter and
sinister suprarenal artery and dexter and sinister
branch of internal thoracic artery cross over liver
ligament.
According to microvessels network the liver
capsule determined formation differently from
either liver surface of phrenic and viscerial. It’s the
angiostructure which pours hepatic artery, portal vein
through ligaments.
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ABSTRACT
Our research objective is the improvement of surgery result between some pathogenic factors of billiard and pathologic
tract and type of biliary track disease, speciic characteristics of the treatment, operation method, technique, and risks.
The research has been done by retrospective and descriptive methods in the history of disease of 541 patients who were
under operation treatment at the Central Clinical Hospital in 2000-2001. We have studied operation treatment types,
morbidity and mortality of jaundice.
In the survey 541 customers were involved; 56.6% are women and 43.4% men. 24,2% were women in the age of 50-59
years old and 24.7% were 60-69 years old men. In the age-group between 50 and 59 years jaundice shows high rates.
It can be shown that there is a regional inluence for the patients; 66.9% of patients from the Khangai region and 3.5%
from the Gobi region have jaundice dominantly. 57.1% of customers had intoxication, 6.3% pancreatit, 2.4% lever deicit,
and 2.4 renal deicits. Especially intoxication /P<0.001/, lever deicit /P<0.0001/, renal deicits /P<0.0001/, and pancreatit
/P<0.05/ inluenced the morbidity and mortality after operation.
Choosing the right zusleg directly inluences the result of the operation. More symptoms became apparent among the
participators in the survey: 65.8% yellow skin, 69,5% yellow eyes, and 64% have done Cohers incisions. After the
operation 76.9% improve yellow (P<0.0001), 81.3% abdominal adhesion (P<0.005) , 54% bile tracts adhesion after
operation (P<0.031), 85.2% acute hepatitis (P<0.029), 30.1 % pneumonia (P<0.039), 91.7 % PCES (P<0.0001), and set
stitch (P<0.09).
Key words: Post-cholecystectomy symptoms, jaundice, common bile duct,
During jaundice the surgeries particularly laparotomy and
revision, abdominal drainage, release abdominal adhesion
occupy 10-15%. The operation cholecystectomy and
choledochojejunal anastomosis has been done in most
cases.

INTRODUCTION
The research has done by retrospective and descriptive
methods in the history of disease of 541 patients who had
an operation treatment at hospital in 2000-2001. During
jaundice 24 operations are done thus 5.9% has been done
reoperation and 3.1% have mortality. 24.2% were women
in the age of 50-59 years old and 24.7% were 60-69 years
old men. We have studied reasons, inluences, operation
types of jaundice and reasons of morbidity after operation.
The following reasons inluenced morbidity after operation.
57.1% of customers had toxication, 6.3% pancreatit, 2.4%
lever deicit, and 2.4 renal deicits.

The
following
complications
appeared
after
cholecystectomy of patients who have jaundice: scission
pancreatic cancer, cholangit, and stenos of anastmosis
after operation. Joint symptoms after biliary operation are
apparent mostly in patients with jaundice. As seen from
this, for tsesni hudii avahwe are able to pay attention to the
people who have jaundice.

During the last ten years 1.28% of the population in
Mongolia has had surgeries for the disease of biliary tract.
4.2% of all the operations in Mongolia are operations of
the biliary tract and 1.7% of them are caused by jaundice.
Recovery of jaundice is 42.14%, morbidity after operation
is 31.41 and mortality is 26.43%.

After surgery the following complications appeared in
the patients: after examination drainage of bile tract and
stitching CBD the following complications are mostly
apparent:
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Table 1
Kind of operation
Operation

n

%

Abdominal drainage
Choledochotomy
Release abdominal adhesion
Cholecystectomy

459
430
416
395

15.90%
14.90%
14.40%
13.70%

Choledochojejunal anastomosis

261

9.60%

Release bile tracts adhesion

150

5.20%

Drainage of bile tract

121

4.20%

Remove CBD stone
Stitching CBD

99
71

3.40%
2.50%

Searcher CBD along operation

15

0.50%

Whipple

13

0.40%

Hepatojejunal anastomos

7

0.20%

Hepato-enteranastmos

7

0.20%

Cholecystostomy tube plesement

4

0.10%

Roux-en-Y anastomosis
Anastomos brauna
Liver resection
CBD resection
Intraoperative cholangiography
Abscesstomy
Echinococcotomy

4
4
2
2
2
2
1

0.10%
0.10%
0.10%
0.10%
0.10%
0.10%
0.00%

Intraoperative ERCP

1

0.00%

Table 2

DISCUSSION
As it can be seen from the survey for patients who have had
jaundice operation treatment 56.6% were women of which
24.2% are 50-59 aged women, and 24.7% 60-69 aged men.
This result is very similar to the indings of international
researchers that mostly women have biliary tract disease.
There is a necessity to study the reasons of the few cases
of jaundice in the Gobi region compared to the higher
numbers in the western and central regions of Mongolia.

Post operations complication
Post operation complication

Р-value

Scission pancreatic cancer

0.0001

Cholangit

0.0001

Stenos of anastmosis

0.0001

Pces

0.0001

Levers diicit

0.002

Hepatit

0.005

Pancreatit

0.012

Scleros of Biliary tract

0.014

Cirrhos

0.016

Liver cancer

0.027

Biliary tract necrosis

0.047

At the beginning stage of jaundice people have
complications such as intoxication, yellow, pancreatit,
lever deicit, or renel deicit which affects the results of
operations. Therefore conservative treatment should be
given before operations to decrease risky inluences.
As it can be seen from our research, operation cut choices
inluenced positively the complications of jaundice
operation treatment. Therefore it is very important to
determine the reasons which are inluencing jaundice and
choose the operation cut correctly.
CONCLUSIONS
The morbidity of jaundice operation has increased.
Jaundice depends on age, sex and region. During the

After surgery searcher in biliary tract during operation the
……….occured dominanty.
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4.

jaundice operation cholecystectomy, release abdominal
and biliary tract adhesion have inluenced the morbidity
after operation. During jaundice PCES has become the
reason of the morbidity after operation and reoperation.

1.
2.
3.

5.
6.
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