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Application of metagenomic next-generation sequencing
in detection of the pathogens in neonatal infectious diseases
LiuTing, ShiHua, Liu Fang, Jiang Yongmei

Department of Laboratory Medicine, West China Second
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[ Abstract ] Neonatal infectious diseases (NIDs) are the
main cause of neonatal death worldwide. Since the neonatal
immune system is not fully developed, its pathogenic factors
are more complex than adults and the clinical manifestations

are more diverse. Early, rapid and comprehensive detection
of infectious pathogens is of great significance for timely
clinical treatment, and therefore can reduce mortality and
complications. Traditional pathogen diagnosis methods
are limited in small detection flux, long detection time and
low screening efficiency. With the development of high-
throughput sequencing technology, metagenomic next-
generation sequencing (MNGS) is gradually widely applied in
NIDs diagnosis. Not only can acquire the genetic information of
pathogens in the samples, but also can be used to excavate the
relationship between pathogens and host flora. In particular,
mNGS has important reference value for the diagnosis of rare
infectious diseases. In this study, the latest research progress
and application of mNGS in detecting the pathogens of NIDs
have been reviewed.

[ Key words ] Metagenomic next-generation sequencing;
Neonatal infectious diseases; Pathogen; Laboratory diagnosis
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Abstract

BACKGROUND: Previous studies have demonstrated

a close relationship between Vitamin D, Vitamin D receptor

=)

(HDL-C) [8]. Moreover, hyperlipidemia increases the risk of
cardiovascular diseases (CVDs) [9]. Therefore, children with
obesity often have a high risk of CVDs, threatening their health
further.

CVDs include heart and circulatory system disorders, and
are the world's leading causes of death. Some researchers
have predicted that there will be 23.6 million people who

(VDR), and obesity. Nevertheless, few studies have reported
that the relationship among them is associated with the risk
of cardiovascular diseases (CVDs) in Chinese children and
adolescents.

OBJECTIVE: This study aimed to reveal the effects
of obesity, serum Vitamin D levels, and VDR Fokl genotype
regarding the risk of CVDs in children and adolescents in
Sichuan, China.

METHODS: Children and adolescents were recruited
in the cross-sectional study. Serum Vitamin D levels, serum
lipid levels, and VDR Fokl gene polymorphism were detected in
the laboratory. Some lipid factors were used to predict the risk
of CVDs. The impact of obesity, Vitamin D levels and VDR Fokl
genotype on the risk of CVDs were investigated.

RESULTS: High lipid levels were observed in children
and adolescents of the obese group in comparison to the
non-obese group. In the obese group, the C allele carriers had
much lower concentrations of lipids than TT genotype. C allele
carriers who were Vitamin D deficient had low levels of total
cholesterol (TC), triglycerides (TG), apolipoprotein B (Apo-B),
total cholesterol / high-density lipoprotein cholesterol (TC/
HDL-C), low-density lipoprotein cholesterol / high-density
lipoprotein cholesterol (LDL-C/HDL-C) and triglycerides / high-
density lipoprotein cholesterol (TG/HDL-C) than these with
the TT genotype in children and adolescents with obesity. In
Vitamin D insufficient children and adolescents of obese group,
the TC, Apo-B, TC/HDL-C in the C allele carriers were significantly
lower when compared to these in the TT genotype in children
and adolescents with obesity.

CONCLUSION: Obese children with low Vitamin D
levels within the C allele of Fokl have lower levels of CVDs risk
factors than TT allele of Fokl carriers. TT genotype in children
and adolescents with obesity and supplementation of Vitamin
D to normal levels might reduce the risk of CVDs.

Introduction

In the past 30 years, obesity has become an important
health problem worldwide. According to the data collected
about Chinese children and adolescents aged 7-18 years in
2010, more than one-fourth were classified as overweight or
obese [1]. The prevalence of obesity was 18.5%, affecting about
13.7 million children and adolescents in America . Obesity is a
prevalent health condition, posing a serious threat to the health
of children globally. Children with obesity are at increased
risk of diseases, such as hypertension, dyslipidemia, diabetes,
coronary heart disease, and so on ®”.

Obesity in children could lead to dyslipidemia, with high
triglycerides (TG) and low high-density lipoprotein cholesterol
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will die of CVDs by the year 2030 "”. Factors that contribute
to the development of CVDs are considered as risk factors
of CVDs, which included age, sex, family history, inadequate
physical activity, smoking, blood pressure, obesity, blood
lipid (cholesterol, triglyceride), and diabetes mellitus (DM) ",
According to some researchers, Vitamin D deficiency may be a
new risk factor of CVDs %

Vitamin D is a fat-soluble steroid derivative, that produces
effects through binding the vitamin D receptor (VDR). The
VDR is expressed in adipocytes, so there is a close relationship
between Vitamin D and obesity . VDR is a receptor member
of thyroxine and steroid hormone superfamily. VDR gene
polymorphisms might be associated with multiple biological
effects. Previous studies have shown that Vitamin D and VDR
are related to cardiovascular risk factors, such as obesity, lipid
metabolism disorder, hyperglycemia and hypertension ',

Vitamin D binds to VDR and acts on specific DNA
sequences of the target gene, thereby modulating the
expression of the gene. The human VDR gene is located on the
long arm of the chromosome 12q13-14 region and it contains
11 exons. Fokl site is the polymorphic site that is associated with
the most important functions of VDR. The polymorphic point
of Fokl (rs2228570) in exon 2 is located at the transcription
initiation site. There are two initiation codons of VDR . VDR
conformation is changed after combining with active Vitamin
D, which in turn activates the transcription of the target gene.
Through genomic and non-genomic mechanisms, Vitamin D

19 except for its traditional

induces a series of biological effects
influence on calcium homeostasis and bone metabolism, it is
also associated with obesity and metabolic syndrome (MS) in
children as well as adolescents . Some researchers have found
that the polymorphic site of VDR, in particularly Fokl, has an
impact on the levels of Vitamin D and the severity of MS "%,

Many researchers have investigated the relationship
between Vitamin D, VDR, and obesity. But few researchers
have examined the relationship of VDR, Vitamin D, and the risk
of CVDs in children and adolescents with obesity. Our study
aimed to explore the effect of Vitamin D levels and VDR single
nucleotide polymorphism on the risk of CVDs in children and
adolescents in Sichuan, China.

Methods

Study population and study design

Children and adolescents of 3-18 years old from West China
Second University Hospital were recruited in our study from
April 2017 to April 2018. Participants were from the West China
Second University Hospital, who participated in the physical
examination of the Department of Child Health. All participants
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were in good health, had no history of hypertension, metabolic
diseases, and other chronic diseases. Participants with liver,
kidney, endocrine, or cardiovascular diseases were excluded.
Participants who used or were using any drugs or hormones
that affected lipid metabolism within 30 days were excluded.

All participants were divided into two groups, the obese
group and the non-obese group based on body mass index
(BMI) according to the WHO criteria ' ™.

Next, based on the levels of serum Vitamin D, all subjects
were divided into 3 groups, the Vitamin D normal group, the
Vitamin D insufficiency group, and the Vitamin D deficiency
group. Based on the criteria recommended by most of the
experts, participants with serum concentrations of Vitamin
D >30ng/ml were included in the Vitamin D normal group,
participants with serum concentrations of Vitamin D ranging
between 10 ng/ml and 30 ng/ml were included in the
Vitamin D insufficiency group, and participants with serum
concentration of Vitamin D of <10 ng/ml were included in the
Vitamin D deficiency group *"*7.

Based on different expressions of the VDR Fokl gene, the
subjects were grouped into the TT genotype group and the C
allele carrier group. TC and CC genotypes were defined as the C
allele carrier group.

All participants and their parents took part in this research
voluntarily and signed the informed consent before study
initiation. The study was approved by the ethics committee of
West China Second University Hospital. We did not have access
to information that could identify individual participants during
or after data collection.

Laboratory tests

All tests were measured in the department of laboratory
medicine, which has been accredited by the College of
American Pathologists (CAP) and also passed the standard of
ISO15189. Vitamin D was analyzed by the ARCHITECT i2000SR
Immunoassay system (Abbott Healthcare Diagnostics, 1 Kallang
Place, Singapore). TG, total cholesterol (TC), HDL-C, low-density
lipoprotein cholesterol (LDL-C), apolipoprotein A1 (Apo-ATl), and
apolipoprotein B (Apo-B) were measured by the ADVIA 2400
Chemistry system (Siemens Healthcare Diagnostics, Tarrytown,
New York, USA). The commercial quality Control materials were
used daily to guarantee the precision and accuracy of all tests.
For better evaluation of cardiovascular risk, the three ratio
values of blood lipid indexes (TC/HDL-C and LDL-C/HDL-C, TG/
HDL-C) were calculated as our analysis indicator.

Polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) was used to analyze VDR Fokl gene
polymorphism (Sangon Biotech (Shanghai) Co, Ltd.). The

cH

commercial kit ( TinZyme, Ltd. ) was used to extract DNA
template from the blood sample, the Fokl site fragment contains
VDR gene that was extracted with deoxyribonucleoside
triphosphate (ANTP) as the substrate. The PCR primers were
designed based on the previous literature ¥, and were as
follows:

The Forward Primer

5'- AGCTGGCCCTGGCACTGACTCTGCTCT-3,

The Reverse Primer: 5'-ATGGAAACACCTTGCTTCTTCTCCC
TC-3!

DNA sequencing was used to validate DNA amplification
fragments by lon S5 ( Life Technologies Corporation. ) .

Statistical analysis

Results were analyzed by SPSS statistical software package
version 16.0. All data were evaluated their normality by
Kolmogorov-Smirnov test and Shapiro-Wilk test. All data were
expressed as mean + SD. Independent-sample t-test was used
to determine the lipid profile in two different groups. One-way
ANOVA was used to compare the lipid profile in participants
with different Vitamin D levels, with adjustment for participant
age by Covariance test. Multiple comparisons were performed
by the least-significant difference (LSD) between different
groups. Hardy-Weinberg equilibrium was evaluated by the
X2 goodness of fit test. A chi-square test was performed to
evaluate categorical variables with different allele frequencies
in the obese group and the non-obese group. P< 0.05 was
considered to be statistically significant.

Results

Concentrations of serum lipids
A total of 452 children and adolescents participated in our

study. They were divided into two groups -- the obese group
and the non-obese group, with 225 and 227 participants,
respectively (Table 1). The serum lipid levels and the serum
Vitamin D levels were then analyzed in the two groups.

The concentration of serum Vitamin D in obese group
was significantly lower than that in the non-obese group
(P<0.01). The levels of serum TC, TG, HDL-C, LDL-C, Apo-AT,
Apo-B, and LDL-C/HDL-C, in the obese group were significantly
higher when compared with these in the non-obese group
(P<0.005), while TC/HDL-C and TG/HDL-C showed no significant
differences between the two groups (P =0.650, P =0.810), (Table
1).

Genotype distribution and allele

frequency of VDR Fokl site

As shown in Fig 1, the distribution of alleles, including TT
genotype in 85 (18.81%) cases, TC genotype in 226 (50.00%)
cases, and CC genotype in 141 (31.19%) cases demonstrated
the percentage of T allele frequency to be 43.81% and C allele
frequency to be 56.19%.

In the obese group, there were 46 cases with TT genotype
(20.44%), 101 cases with TC genotype (44.89%), and 78 cases
with CC genotype (34.67%). Meanwhile the percentage of T
allele frequency was 42.89% and C allele frequency was 57.11%.

In the non-obese group, there were 39 cases with TT
genotype (17.18%), 125 cases with TC genotype (55.07%), and
63 cases with CC genotype (27.75%). Meanwhile demonstrated
the percentage of T allele frequency to be was 44.71% and C
allele frequency to be was 55.29%. The genotype distribution
and allele frequency of VDR Fokl site showed no significant
differences between the obese and the non-obese group.

The genotype distribution of VDR Fokl site in all participants
was fulfilled Hardy-Weinberg equilibrium, indicating that
all subjects are from the same Mendelian population and

represented the population.

Effect of VDR Fokl gene polymorphism on
the levels of serum lipid profiles.

As shown in Fig 2, participants with who were C allele
carriers had lower concentrations of TC, TG, Apo- B, TC/HDL-C,
LDL-C/HDL-C, and TG/HDL-C than these of TT genotype in the
obese group (P<0.01, P =0.017, P<0.01, P<0.01, P =0.033, P
=0.020).

The levels of serum Vitamin D and lipid profiles showed no
differences between the C allele carriers and the TT genotype in
the non-obese group.

Effect of serum Vitamin D levels and VDR
Fokl gene polymorphism on serum lipid
profiles

In the obese group: As shown in Table 2 C allele
carriers have significantly lower levels of TC, TG, Apo-B, TC/

HDL-C, LDL-C/HDL-C, and TG/HDL-C in Vitamin D deficiency
group than TT genotype (P<0.01, P=0.011, P<0.01, P<0.01,
P<0.01, P<0.01). There were no significant differences for HDL-C,
LDL-C and Apo-A1 levels between C allele carriers and TT
genotype (P=0.50, P=0.10, P=0.77,) in the Vitamin D deficiency
group. In the Vitamin D insufficiency group, the TC, APO-B, TC/
HDL-C in participants with C allele carriers were significantly
lower when compared with these with TT genotype (P=0.020,
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P=0.031, P=0.046). There were no differences in TG, HDL-C,
LDL-C, Apo-AT1, LDL-C/HDL-C, and TG/HDL-C between the C
allele and the TT genotypes in the Vitamin D insufficiency group
(P=0.39, P=0.90, P=0.91, P=0.78, P=0.65, P=0.40, respectively).
Also, there was no difference in lipid profiles in each genotype
in the Vitamin D normal group. All these results were adjusted
by age in participants with different levels of Vitamin D.

In non-obese group: C allele carriers had
significantly higher TC, HDL-C, and Aop-A1 levels in the Vitamin

D deficiency group when compared with these with TT
genotype (P=0.039, P=0.025, P<0.01), (Table 3). There were no
differences in TG, LDL-C, Apo-B, TC/HDL-C, LDL-C/HDL-C, and
TG/HDL-C between the C allele and TT genotypes in the Vitamin
D insufficiency group (P=0.053, P=0.89, P=0.52, P=0.28, P=0.88,
P=0.80, respectively). At the same time, there was no difference
for all lipid profiles between the C allele and the TT genotypes
for either the Vitamin D insufficiency and the Vitamin D normal
group (all P values > 0.05).

Discussion

Previous many researchers investigated the relationship
between Vitamin D, VDR, and obesity, but few researchers have
examined the relationship between VDR, Vitamin D, and the risk
of CVDs in children and adolescents with obesity. The effect of
Vitamin D, VDR, and obesity on risk of CVDs was evaluated in
our study. The results revealed that when obese children who
had low Vitamin D levels within the C allele of Fokl had lower
levels of several biomarkers of CVDs risk than the TT allele of
Fokl carriers. And may therefore obese children with C allele
of Fokl have a lower risk of CVDs than TT allele of Fokl carriers
within the low Vitamin D levels. The obese children with TT
allele may require more attention to the risk of CVDs. If the
levels of Vitamin D are lower, the children need to take a vitamin
D supplement to reach the normal levels, may decrease the risk
of CVDs.

The risk of CVDs was predicted by lipid indexes. Some
researchers have found that the ratio of blood lipid indexes
such as TC/HDL-C, LDL-C/HDL-C, and TG/HDL-C cloud predict
the risk of CVDs better when compared with blood lipid
indexes alone [25]. These indexes were used to predict the risk
of CVDs between the obese people and the non-obese people.
According to large research studies, including the Framingham
Study, the LRCP23 and the PROCAM, the levels of TC/HDL-C
were considered as impactful risk predictors of CVDs. LDL-C/
HDL-C was another predictor of CVDs [25]. The risk of CVDs was
mainly detected by TC/HDL-C and LDL-C/HDL-C, and the risk of
CVDs was increased with increasing ratio of these levels.
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Children with obesity had lower Vitamin D levels than
children without obesity. These results were similar to those
of a previous research study " Vilarrasa N found that the
concentration of Vitamin D was decreased with increasing body
fat, which might have been due to the following reasons: 1) the
synthesis of Vitamin D is low in the obese people "%, as they
undergo less exercise, and are conservative in clothing *; and
2) the retention is stronger on fat-soluble Vitamin D with more
adipose cells, leading to the reduction of Vitamin D release in
circulation and the bioavailability of Vitamin D, and accordingly
the serum concentrations of Vitamin D are lower in obese
people %%,

The serum concentration of Vitamin D can affect the blood
lipid levels. In our research, children with obesity have lower
Vitamin D and higher blood lipid levels than children without
obesity. Tarcin O revealed that the leptin levels were positively
correlated with Vitamin D level in the body. A lack of Vitamin D
leads to lower concentrations of leptin, increasing the intake
of food and decreasing the energy release, synthesizing the
promotion of fat cells “”. Previous research studies reported
that a lack of Vitamin D increases calcium influx, which in turn
decreases the activity of lipase and inhibits the lipolysis process
% The concentration of Vitamin D showed a positive correlation
with Apo-AT, and the lack of Vitamin D lowered Apo-AT. A lack
of Apo-AT1 resulted in the decrease of transportation ability to
clear cholesterol and increase of cholesterol levels in circulation,
leading to abnormal lipid levels ®". Some researchers have
hypothesized deficiency of Vitamin D as a risk factor of CVDs,
and Vitamin D supplementation reduced the risk of CVDs,
which was consistent with our study results.

Vitamin D combined with VDR activates the function of
Vitamin D circulating forms. The function of VDR is influenced
by Fokl gene polymorphism. The relationship between
Fokl polymorphism, obesity, and lipid metabolism was not
consistent with that of the previous research studies, and
some of them indicated that differences in polymorphisms of
VDR gene showed association with obesity, dyslipidemia, and

32,33

cardiovascular diseases ®***, while few other studies indicated

that no relationship between the polymorphisms of VDR,

39 1n our study, obese children with

obesity, and dyslipidemia '
C allele carriers have lower levels of several biomarkers of CVDs
risk than TT genotype carriers.

The Fokl site is located in the transcription initiation codon
of second exon of VDR gene. When T mutates to C in the first
initiation codon of ATG, a Fokl polymorphism is formed at the
locus. The length of amino acid sequence is changed and the
first initiation codon loses its translation function when the
mutation occurs. The translation of VDR begins in the second

codon, resulting in the lack of three amino acids during the

30

activation domain of VDR protein positions, and the VDR protein

lacking the three amino acids easily activates its effector genes
[35, 36]

Previous research had found that Vitamin D could reduce
the risk of CVDs [37], and this works by combining with VDR.
Fokl with C carriers could activate its function more efficiently
than TT genotype carriers ®, which was consistent with our
study results.

However, similar phenomenon was not observed in the
non-obese group. Children with obesity were fatter than
normal children, as they had more adipose cells. VDR is located
on the adipose cells, and so more VDR existed in children with
obesity. The more the mutated VDR was present in children
with obesity, the more obvious was the function of mutated
VDR.

This research was limited to children and adolescents with
obesity in Sichuan. The number of participants in this study was
not large enough to represent the results of the whole of China.
These results need to be confirmed by a multicenter research in
future. More factors of CVDs risk need to be considered in the
further research. The mechanism of these phenomena needs to
be further studied.

Above all, obese children and adolescents have higher
levels of CVDs risk factors than non-obese children and
adolescents. Obese children and adolescents with C allele
carriers have lower levels of CVDs risk factors than those
with TT genotype. When obese participants had normal
Vitamin D levels, the lipid levels demonstrated no significant
differences between the two genotypes. But when children and
adolescents with obesity lacked Vitamin D, the C allele carriers
had lower serum lipid levels than TT genotype carriers. This
indicated that C allele might protect children and adolescents
with obesity lacking Vitamin D from the risk of CVDs. Children
with obesity with TT genotype of Fokl may require more
attention to the risk of CVDs.

Conclusion

VDR gene mutation, levels of Vitamin D and obesity work
together with the levels of lipids, which in turn affect the risk of
CVDs. Children with obesity have low Vitamin D levels and have
high levels of CVDs risk factors. The obese children with C allele
carriers have low levels of CVDs risk factors than these with TT
genotype. And may therefore the obese children with C allele
have low risk of CVDs than TT genotype carriers. With decreased
Vitamin D levels, the C allele carriers of obese children decreases
the levels of CVDs risk factors. The TT genotype carrier of VDR in
children with obesity require more attention to the risk of CVDs
when Vitamin D levels are low. TT genotype in children and
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adolescents with obesity, and supplementation of Vitamin D to normal levels might reduce the risk of CVDs.
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Fig 1. The genotype distribution and the allele frequency of VDR Fokl site. The genotype distribution of
VDR Fokl site (A) and the allele frequency of VDR Fokl site (B).
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Fig 2. The effect of VDR Fokl gene polymorphism on the levels of serum lipid in different
groups. The association of VDR Fokl gene polymorphism of Vitamin D (A), TC (B), TG (C), HDL-C (D), LDL-C (E), Apo-A1
(F), Apo-B (G), TC/HDL-C (H), LDL-C/HDL-C (I) and TG/HDL-C (J) in all subjects, Obese group and Non-obese group. *
indicate statistically significant (P < 0.05).

Table 1 The concentration of serum Vitamin D and lipid in the Obese and Non-obese groups
P < 0.05 indicate statistically significant

Obese group(N=225) Non-obese group(N=227) P value
Vitamin D(ng/ml) 21.48+11.15 28.42+£12.52 <0.01
TC (mmol/L) 3.89+0.68 3.19+£1.32 <0.01
TG (mmol/L) 1.32+1.14 1.06+0.63 <0.01
HDL-C (mol/L) 1.27+0.30 1.04x£0.47 <0.01
LDL-C (mol/L) 2.35+0.65 1.68+0.86 <0.01
Apo-A1(g/L) 1.561+£0.49 1.10x0.41 <0.01
Apo-B(g/L) 0.78+0.16 0.57+0.26 <0.01
TC/HDL-C 3.21+£0.89 3.25x0.76 0.650
LDL-C/HDL-C 1.96+0.71 1.60£0.54 <0.01
TG/HDL-C 1.19+1.40 1.22+1.19 0.810
32 .
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Table 2 The effect of serum Vitamin D levels and VDR Fokl gene polymorphism on lipid profiles in Obese group

Obese group
TT genotype (n=46) C allele carriers(n=179)
Vitamin D Vitamin D Vitamin D Vitamin D Vitamin D vitamin D
deficiency group insufficiency normal group deficiency insufficiency normal

(n=23) group(n=17) (n=6) group(n=77) group(n=84) group(n=18)

Vitamin D (ng/ml) 14.16+3.89 24.42+2.72 32.35+1.52 15.01+£3.85 23.93+2.71 40.66+27.87
TC (mmol/l) 4.25+0.80# 4.21+£0.83# 4.31+£0.67 3.80+£0.65 3.81+£0.57 3.78+0.59
TG (mmolfl) 1.89+£2.09% 1.58+1.30 1.09+0.85 1.14+0.82 1.32+1.07 1.17+0.62
HDL-C (mmol/l) 1.25+0.44 1.24+0.37 1.38+0.40 1.30+0.26 1.25+0.29 1.24+0.21
LDL-C(mmol/l) 2.54+0.64 2.38+0.75 2.69+0.38 2.29+£0.64 2.36+0.65 2.24£0.70
Apo-A1(g/l) 1.48+0.43 1.57+£0.32 1.58+0.32 1.50£0.22 1.52+£0.73 1.47+£017
Apo-B(g/l) 0.88+0.16# 0.86+£0.22# 0.84+£0.13 0.75+0.16 0.77+0.14 0.78+£0.19
TC/HDL-C 371£1.27# 3.66+1.44# 3.26+0.88 2.99+0.62 3.18+£0.75 3.18+£0.94
LDL-C/HDL-C 2.24+0.87# 2.08+0.97 2.05+£0.60 1.81£0.57 1.99+0.69 1.91+£0.83
TG/HDL-C 1.90£2.47# 1.51+£1.60 0.89+£0.78 0.98+0.94 1.19+£1.42 1.04+£0.79

*p<0.05, the vitamin D normal group compared with the deficiency group;

&p<0.05, the vitamin D insufficiency group compared with the deficiency group.

Table 3 The effect of serum Vitamin D levels and Fokl gene polymorphism on lipid profiles in Non-obese group.

Non-obese group

TT genotype(n=39)

C allele carriers(n=188)

Vitamin D Vitamin D Vitamin D Vitamin D Vitamin D vitamin D
Deficiency insufficiency Normal Deficiency Insufficiency normal
group(n=7) group(n=16) group(n=16) group(n=49) group(n=73) group(n=66)
Vitamin D (ng/ml) 16.67+2.83 25.82+3.06 44.71+13.54 14.85+3.64 24.76+2.83 40.86+10.14
TC (mmol/l) 2.29+1.42# 2.98+1.09 3.75+0.61 3.29+1.14 3.13+£1.46 3.21£1.39*$
TG (mmol/l) 0.55£0.38 1.07+0.66 1.34+0.45 0.86+0.39 1.11+£0.77& 1.12+0.61
HDL-C (mmol/l) 0.78+0.52# 0.99+0.44 1.12+0.23 1.22+0.46 1.00+0.50& 0.99+0.45*
LDL=C(mmol/l) 1.09+0.88 1.52+0.66 2.11+0.55 1.65+0.79 1.62+0.89 1.76+0.96
Apo-A1(g/l) 0.79+0.45# 1.07+£0.39 1.28+0.15 1.19+£0.34 1.06+£0.44 1.10+£0.43*$
Apo-B(g/l) 0.37+0.30 0.54+0.23 0.73+£0.15 0.57+0.23 0.55+0.28 0.60+£0.29
TC/HDL-C 3.08+0.63 3.156+£0.47 3.43+£0.67 2.82+0.58 3.35+0.84& 3.42+0.76*
LDL-C/HDL-C 1.33+0.59 1.55+0.39 1.95+0.59 1.36+0.50 1.61+0.52 1.73+0.53
TG/HDL-C 0.78+0.28 1.16£0.60 1.21+£0.38 0.88£1.03 1.44+1.67 1.28+0.83

*P<0.05, the vitamin D normal group compared with the deficiency group;

&P<0.05, the vitamin D insufficiency group compared with the deficiency group;

$ P<0.05, the vitamin D normal group compared with the insufficiency group;

#p<0.05, TT genotype compared with C allele carriers.
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[ {5 ] Bm wehEm T ikEaERMEET S
IEHEITE (HP) BEAMESRE MR (ALD) Migxit. 5
& EEREABRESETA AILD B 60 4, XA 13C R
PSRl (13C-UBT) 8 HP Biy; At & o
e THEMETHES S E; £EEMDTR TS
5, BIEATEESE (ALT) . AEEE (AST) . RiEHER
B (ALP) FIAEEHEES (GGT) /KF; ELISA E&IiEA
BEF IFN-y . IL-6. IL-10 0 TNF- o 7K, £58 G H HP
BH14E 37 4 (61.67% ) , HP PAYE BB % 4B i h CD3+.
CD3+CD8+ i BMIEED S EBEEET HP [FkE, Z86%i0t
FEN (P <0.05) . HP FHMEREREEAIALT. AST. ALP 1
GGT K5 HP IAMELLREZS (P > 0.05) . HP fRMERZ
BEIFN-y . IL-6. IL-10F0 TNF- o« KFBEESF HP BBt
& ESEHITEEY (P <0.05) . 4t BSeEtifaEs
e IR R RAIA RS, SH T HEMRTEES S8R
(RRNIEE F KA S SRR,

[ €483 ] I EEiTE; BSREtirms; T
IhRE; HMET

J6 .

B8R EE (ALD) ZEHRTIERRERARIENE,
SHARERERM. FFHEE. BEERTE-RIIEM. HEMLF
FEEess . D ARBERMEEHERTREL( PBC ) BB RIS (AH)
FERAMECHIBENK (PSC) =, SHEMRER. ENRR
MR, EFFR. BEEM, BIMEBELURNERZEET]
X, EEEYNE. REFRANFEFSIONRARNBE,
AILD pUte BFNIZ T =F RS . W JEME (Hp) REETS
MTZEBNE=METE, Hp BRESEHUERHINEER
=, 4N, Hp BRTLATERFRE . BIESEMUAFIE, TJAES AILD
EREBX Y, TMEREESERARERERSSHIEESREME
REFEFEEHIER . KAREEDITINEIF T HELRIE
TWEFRAEE FEEE Hp B&A AILD ROfEXRME, 9 AILD Ml
PRIZTT R AR .

—. XR5%

1. ARUR:
HELEREIE 2018 £F 01 BE 2018 £F 12 B AR ENRIZ T F
AILD &1 60 4, He PBC 22 % 2009 FEEFHRF=

(AASLD) #rE, AHZ#i&%E 2010 £ AASLD #xfE, PSCi2
#iEE Mayer trfE. HIFRESREIERRK. FHE. BEMAX.
RIS . EREMBX. B, IERNBILEEL . HhSEH
394, 21, Frik 45~78 %, FHY (58.7+13.6) &,

2. ARAIE:

XKF 13C REMFS AL (13C-UBT) &M HP B, Rzt
MIEAEACNINE I T HEMEEESEE; £EMENDTIUE
MEFINREiER, BEAREEN (ALT) . AEHEE (AST) |
IRIEBEEREE (ALP) FIBSBHEAEE (GGT ) KF; ELISA %ia
MIMBMIEEF IFN-y . IL-6. IL=10 01 TNF- o 7K,

(1)13C-UBT Hi%: SHBBEETE (Zw8h, £IX
4h) , EREE, BERNSESERAN CO2 £5iRET, &g
135 4~bs (FREEEINR, BRRAKL ) , WESE, MARER
MR, BIRITE, B 0min 1S, BAOEIRK (20ml) XR 14
13C gk, 5544 30min jg, R ERSEKERRS . RAJL=E
1L HBRHTAIRATIRMAY HG-IRIS200 B 13C I9MEi(YFdL
RINARENAERATRMA 13CO2 I ST, LA 13C it
#(30min/Omin ) = 4 ABAM, < 4 FBB.

(2 )matmpeA: SRIAIRAR( FCM )ik EmieIr i E:
REMEVILE 2ml 4MNEIM, EDTA-Na2 fERFER. Iiike
MRS BRATESER VIS BREMZMBE. AIEXN RPMI
1640 EFEFEMZMBBEEHIH. BETEFERE, F4
FBRELS 2 x 106/ml. FIERIVMIEARE AR EP &R0 100ul 41
fBE, 10 20ul R —ES AR R RETR, IRIRES, =
IRBHE/R A 30min, A0 1ml Hanks & 500/min B/ 8min &%
—R, BN 1ml Hanks &7 5785, KA FCM LA 10000
MR, RIAE bd diva EFSITHREARNES S E.

(3) ELISA i%: 1RIBSNIEIRBEBHTIRAERRINE: 1§
HHISRERER, SEMESNE 2ml SNEMmHTmES S, m
EERENEIRNXFLA, AR XFLAREREMIEE
T, It IRERIR: IEROMIEE, = t4ER,
=R (20C ) %5 30min i/, BEdiidik, 1A 100 u | 94
FEFE LA, =8 (20T )iRE 30min, iHik; EESEIEFRA:
ERNERIMAZER, =EBRA 15 min EINKLIERE I RN;
BESRMUHTIRERN SRS BN MR TR E . KHawE
sigma 8], St. Louis, MO, USA,

3. FIHETTIE:

KA SPSS20.0 RIHHTHUT DT, ITEENLUIH + ink
ZFR, AR ta, TN LIGIEEE % F5,
AR x2163; P < 0.05 WHERBHIHSEL.

—. ARER
1. HP PAMEZRSHT. e HP BaME 37 6 (61.67% ) |

PRMERRRE HP LB 4.1-7.6, 19 (5.8+1.3) .
2. ZilE T HEBARTEHSCRIRLLE: 1P

Ye

™ TS -

FRI4 RS EERY CD3+. CD3+CD8+ Mg 2 ST HP A,
EZRBEHRITFE N (P <0.05) . CD3+CD4+ 8. CD4+/
CD8+ Hfetl{E, HP AMRREES HP BBHEERLTRITFER
X (P>005). (& 1)

3. FFIheEiEfrKFELLE::. HP B RREEEN
ALT. AST. ALP #1 GGT KE5 HP FBIE & L&
TER (P >0.05) ., (B£E2)

T ALT, ATIEERS AST, AEREES ALP, FIEBENS;
GGT, AEBEAHs

4. IFN-y. IL-6. IL-10 #1 TNF-a 7K ¥ Lt
B: HP PHMERREBEZER IFN-y . IL-6. IL-1070
TNF-o KFBREST HP BitE, ERERITEER
X (P<0.05). (R*E3)

=. iWig

ALD ANEIS A Ihasa s 520, ALT F1AST XiIEF S,
RTTHESIRRE, BEFEMEIMEEIE AILD SRS HEFLE
Bk, RZWmSERS, SMALD BEEKBLEAR, ™E
FIHE O, ALD B&REmMENHEE, FS T HEARNS
HIFTBESE A BIRGS T, HP 85— WS EAXEH, K52
H—MSHEARFME -cagA”, LMZREEmEEL HP 25
MERY, EDREATREAIEIN, KEH0 cagA FTREAIBRIETE R B
& FRPARAE . HRE RV ES B EE, SEUREIRINE,
NMESMERERL 7. SHEALT—ENREMRE,
PHIEENSRE. B, REZSHNSRME, SEITHISER
5 1,

ALD BEFEHPBMERREEERL, HPHIERRE
F AN AR 2B9 T itk B4R 5 AT M AR R A9 CD3+ itk B4R .
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CD3+CD8+ ME MM E=BE /KD (p<001), m
CD3+CD4+ MEMBAEEF CD4+/CD8+ KBt E, =
SLEFITFEEN (p > 0.05) , CD4+ 2B T HEMIBHIE
XA, BIORBIFHES MHC | EHF oW MmERF, Fib
BEEMARSSRENE. BRE, HP BEE, J5lRARRE
INBEEEEL, MURRMNEIRASEER, INENE, SEITERRG,
SE8RREERNEMREEEY, HmsmeEEiE 7,
HP RRa EhNATMIRRSEa AT AL, (i EmiE2EZIsT A
E, IMERAERTEY 1,

BEZAREE AILD EE+ HP AEER 8 61.67%, FHE
HP fHM BB EMEFAY IFN-y . IL-6. IL-10f0 TNF- o &
EHEST HPBEME, Z58HITFEN (p <0.05) , #2x,
BS R EimEE W TR RRS, SEMeRit
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—. AIESERER:

2020 F 4-6 B, ®ARXESBERER 740 4k, HREZHREE 124k, 5 16.8%; FREEZBMTFE 232%, 531.4%; F
AFE=FAMERE 240 %k, 532.4%; HE 841k, & 11.4%; EEE (BIRIREE /SRR / o1%FE ) 60 %, 58.0%. 5E—==
EHELE, MR R, DBEERHUANAE/ EESSIR: KPERFE 914 (12.1%) ; BEARRFEL4H (72%) ; TEEH
HBRE 521 (6.9% ); 5’55%13?. A8HE(6.4% ); BSHRE 371k (4.9% ); Ik EARE 304k (4.0% ) ; REEEERE 304 (4.0%);
FREZEKE 21 %% (2.8% ) ; YEBSHRE 204k (2.7% ) ; HERPBIE 20 1 (2.7% ) ; FHKHEEKE 204 (2.7%) -

—. IERXAAUSEES S (ERSBSHT 30 HRAYRXE) ¢

BX \ HIRE 1 2 3 4 5
PR SRR S PN WUHHT R ST
(158%)  (34#) (27#) (22#) (8#%) (7#)
B SR (EE( 3
JLEHCU  2@temamnE EEE B PEBREE  FTEE(3%)
(61#) (10#) (8#) (6%) (4#) BB ENTE( i)
EEWHHE( 3 )
S35 PN S Gl EEHEHE NI
(55 ) (24 1) (6#) (5#) (3#) (21%)
WEIE KIEREE IR PREBEE (81) BEFEARNE(2%) EEPENE
(47 ) (12#) (10#) SR (8 1) PRSI (24) (1)
Bi2R  eECHDHE TR Bk KIHATH RSENIE
(464 ) (10 #) (8#) (5%) (47%) (4#)

.00

=. BEREIGFREAEKIR:
BERIFIREITA 117 %, & 15.8%; 210 86#, 5 11.6%; LTABITA 206 . & 40%; B 36 . &14.9%; #8264, &5.3.5%;
ITETWAD 158k, 5 3.4%; MRS, MOMK 1185, &5 2.0%; HEFEIRA 1538, & 20.7%.

M. EESEEMHE:

1. KIBIREKE (68 1k ) . KBEAE” ESBL X 58.8%; MkSiEEEY ([CTIEM. ISR . T ) ME=0.0%;
FIKFE2.9%. BKIBEZE 1.5%; URRFAM / BMELE 0.0%; LIBURED / $FE1E 1.5%; S P/ FE1E 32.4%; XLBEERERE
EMTZESBIH: SLIDBBR 62.7% . SLHIESE 57.4%. SLIDHIA 58.8%. SLIBMBIE 11.8%. SKIBMLAS 7.4%; PELEE MREmIZoR
$927.9%; LBEELIDEIE 1.5%. LBFT 2.9%; BRFLKREDERESRDEMEESBH 54.4%% 41.2%, SHEEHL
H 48.5% .

2. EWEEHERE (524F) . SBEMIIT89.6%; KWFAMMZIE (MRSA) H 35.4%; IBEMEIE 62.6%; bk
BEMHER 60.4%; SHBERMEE 8.3%; HFELEMITE 2.1%; KADPEMIIE 8.3%; . EAMPEMEIE 8.3%; FEFEMZIR
21%; SYPHBE. FIEWE. . BINREEWE.

3. KIFERE (484 ). US=MZE=E61.5%; MIREMZIE 78.9%; SREFASEMIGE 35.9%; S REMESEMIEE 7.9%;
ESEPEMBER17.9%; BEFEPE. AP EMHERIGN 18.4%; SEFK. SBX. FhBXR. TREE. WHZE. FIZ”E.
BINREEMLE .

2020 FF"FE (4-6B) BRiIIRREENSES
R ES L 5

s MEME BRE. B

PESIEARSEFERNER, W5 2020 FE5_FE (4-6 B ) ERBIRKEZHRREED BRI
BT

—. fIESERR:

2020 F 4-6 B, WIIGXESBHER 873, HPLMUREE 1891k, H21.6%; TEE=MAUEFE 217 %, 5H24.9%; &
SEZAMEKE 261 %, 529.9%; BE 122%, 5 14.0%; HEE (BRREE / EZRE/ 91FE ) 57 %, 56.5%. 5E—
ZEEL, MR NA K. DBEITUANAE / EESFIR: BRRRTE 851k (9.6%) ; SEEHEEE 791 (8.9%) ; X
BEE TR (8.7%); AESIRE /51 (8.4% ) ; ZERFIRE 414k (4.6% ) ; JBEIRE 394k (4.4% ) ; BEFERE 394k (4.4% ) ;
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Bk e AR 36 #k (4.0% ) ; BHIAMFE 304 (3.4%) ; ERAFE 22# (2.5%) .

—.\ FERXpANSER:

X\ BRE 1 2 3 4 5
3/ HéE’lJ ) t’*x"'"
ARRRRLT - KARE IREEE (44F) SHECATRE(4t)  EBEKE (3%) MRS SEHERRE (2 )
(35%k) (16%k)
~ EREABRTE i B B¥hsskE (10#K)
R EFE (2 £7HE (1 IR S HEBREE (1
PR} (346 %) (85 ) EFIKE (271)  KIpRFBE (18%%)  ITRABKHERE (13%%) BT (104)

fb=hrE (21K )
IBESEESH SECHPHE MARERE (414%) BSRERE (3%) TERLESE (21%) BEESEE (11)
(39#k) (5#F) EAHTE (41k) HEDEER (3%) KpEFE (24) BOaBRRSRE (115)
BEHRE (21%)

- SHENPRE e AT B BhAIEEE (24)
BELR (364) "
(1) (61) (54) (3#) RIFEE (2 1)
MUFREE (84 SECWEHE  CA%E BB e T
FHEHEEREE (6
) (24 1) (12#) (10t) (8#) phERE (615)
RE5mE (5
SR RBREA (17 SRewENE S BrkesE ABIEFHE (5 1)
(79#) ) (13 #) (7H#) (6#) ERARERE (5 )
AMBEHE (54)
S BGESIE(S ABBEE HI T

SEECEEHE (4 SSEERE (3
(32#) ) (61) (et sg) oomene (4)  FREERE (SH)

=\ EED BEMWEER:

RN IFIERRA 3401k, (545.4%; &M A7, &56.1%; EEERAK 226 %k, 529.4%; BR121k, (51.6%; FRiR32%k, 54.2%;
. RS 104k, 5 1.3%; CIEDW 71k, 5 0.9%; KEAHE, 50.1%; HEMEFRA8S R, 5 11.1%. 18.8%; KR
£ 0.0%. KIHZE 3.2%; URHFAH / BIEIB 25.0%; SkIEURER / 4718 31.3%; @AM/ EFEBI1B 74.2%; MWLIBEZFNER
RSB LIBHIHL 53.1% « LIBMIIE 43.8% . LIBILAS 31.3%; RERZERAMBMIZZE)y 37.6%; KkEBRELIBEIE 19.4%.
ST 37.5%; EHEEEINRDER AR EMHESN 0.0%; ESEEMEEER 37.5%,

M. EESEEMHE:

1. RREME (1034k) . £ 1 =ESEORRBIENE 72.3% B RWERREEIEN; SCTMTIZIRA 76.7%; MWEFEH / 55h
WFATNZSE R 5.8%; URILFIM / MBI EIBMIZIER 4.9%; SFFOM / 418 35.0%; SLHIBkSE 20.1%; SLHIERHA. SL¥afbie. skiant
FSHOMIZIR199 0.0%; AR BEPEMBENH 0.0%; SHBIKMEER 53.4%; SBEMAER 5.8%; MREMIIER 6.8%;
EDIEREMIZE 0.0%; B EREEE 39.8%.

2. KIGIRFEEKE ( 758k ) . RIBEAER” ESBL X 43.2%; WIRSMEEEY (ETiE. kS . Z250 ) 25 0.0%;
FIKRE 0.0%. KIFEE 0.0%; URAIFAM / BB 1.3%; LIBURERD / £FE18 5.3%; S 7 / 7818 40.0%; SR EERE
ERMIZRD SN : LIDMK 53.4%. SLIIESE 48.0%. LTI 45.3% . SLIABIE 20.0% . LIS 10.7%; SEMEEBIRIMIZS
HH 25.3%; SkBRELIFRIB 0.0%. LIFT 9.3%; ERIERARDERLAEDEMIIEDBIA 46.7%K 37.3%, SHHEIEMZS
=5 50.7%

.2WEETHERE (574#) . BSSEMHE01.2%; FWFEKIIZEE (MRSA) 1 35.1%; ABEMZEE64.9%; 5
BEMIE 63.2%; SHEERMEE 15.8%; EFELE. LERLE. MAPEMHIENFH 5.3%. 5.3%. 8.8%; WIHHEBEE. Az
M. FIETE. BINREEML.

U
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400

[lith

I #2377 E1 A 374 BBl AR RA b s 1 =i A B 5 I

#is: MEAR FE: S5F (ERERAFWESE—ER)

MmN E (TEG) R—HMENES o iR E AR MINEEHY &
J3i%. IEFE TEG AT dg MRl s SRl
MiHMI5EHIT . FIEEHERMEN TEG BRSNS
BT , BESRRIBHINSETE . TREFRERER
FRASREFEREMEEIREMEMERED (DIC), TEG B8]
FlHMERRENE . IESSERRIMAS . MTFEMEREAS
BREZEME , TEGC ERIFHEEANEMAETANG . K33 TEG
NITERERERFFREARRLSRMAOENRIESHM. Ul
MASFZR MBS F—ERIR o

1. TEG N ITIFRIEERSRSHAITNX

TEG (ENFIE AR EMHASBIR TR , £ 37CHIER
WEEEENEEE RIS | RIS FISELESH—
I, MFERIBRIERTLL4° A5 AEME O MaREmN 18,
SERMFFREL , MRERFHSBEE— ; BELZIIR
RIERLRIRINVER |, Bez BBAALES) , fEbEand 2R R F10E
B mrERBR ; e N aR0BHE) | BEMAPRIZBDFYS | Mgk
BRRRAZRL , Mg ReREZIIEIN , Ze RIS ERN , BE
ZFEETFHS , REBialEIrsmE AR AT Fr0Y)
BESEZBRIEGQGIERS , EF TEG Hk, TEGC SHE#ELEL
IRFRAGIE) , B min; PALIRFRRIRIB , B0 mm. TEG 2
EMHEEEN , TE2SHEBHRMRRASE (RE ). MR
FpkrdiEl (K& ). BIMEER (Angle f ). RATHER R
E (MA). 30min FF4EERAEMRE (LY30). REFET DTN
B (EPL). ZagMEH (C) %, S P O LIRS HSETBE
IEETE,

(1) REHBT MR ARRIRE | RREEMEFEMHE | FEAT
AINFERREENRINE (FFP),o

(2) KB Angle BRAERMEHRR SRR | RMATHEEHR
(Fib) 893088 K BRER AT &3IEDk FFP 4{1E ,Angle f <45C
KRKFET , AEH4h 5 Fibo

(3) MA R Mgk R A58 Z , R BRI /NRFD Fib B9IHEE, £
B g BN R ID A2 MA < 40mm. 40mm<MA<45mm.
45mm < MA<54mm DEIFRIRIE. BAX. KI/IMRINEE , HAT
AIEESIM/MREE .. IfRE MER N FEINME ;MA = 70 mm 2%
RINMRINEETLH | ST OMIESE. SN SNEET B EH
FRIIMRIETT -

(4) LY30 1 EPL ¥9z/RMigshpte et | RARETAINAE ;Cl
RMSREIDAS . LY30 = 7.5%. CIK1.0, REXEREMEF AT
B5LY30 = 7.5%. CI>3.0, KFMEEMEFA T L Y30<7.5%.
CI>3.0, KFRMEFPRT , W HBETUESST .

BEF EREN TEG BETHERINRES. 1ESARFEDH
m. RIS,

2. B TEG RM

2.1 f@EEF=1380 TEG R3

YRR AR AM B SIEINL 40% ~45 % (F391.5L), M3
SEGIENN 1.0L, LR IS1E AN 500mL, MikwRE . [M/)\ikkEm
BN SRR RMAEREBINMEL , RV . VIEFINVFR
BRRMEFIAHS Fib ASEABE , JLFRERIA 2 & (F
5 4.5g/L), FFLAWEKFERFRFEE 1 X, RS EN S5
WEPRBE(FR. D-DFS, FE% 1 KA, ZE&H T,
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EEMESIRATE) (PT). JEMERD B INERT(E) (APTT). EFRTEN
EfE (INR) ARSI MME . B3t RG I S LR SR
K. TEG SHERIMA K EBZEIEMNEHEE. Angle AZ2E
EINEHFS , =88 Fig ANtg 252k S 5 ;MA B Cl EBE
R RRI/IMRIE S 5 RIS R R EME RIS , BRE 52
BRIEMEBEEXE R ELHEETN. TEG mllsHRHITIRS
MNATHRR A ERRRY SR MDA A NeE N | TEEEHES DA
ROKERR . FERIMAYATT R BRI hE s mAEEE
YEF

2.2 IFREFHIEIAEERRFE1A8 TEG XM

TEG &l nT &AM &HE Bt IFla R R aI =135 MDA
B8 WFM/AEMESE , /R (PLT) = 50 x 109/L Ay
MREMSEIRS PLT<50 x 109/L BF NS EIEEZ2IE N0 S 5k
K& TEG £WA R KA ,MA BE ,ClETR. S—IUH
FIgHE PLT>56 x 109/l H TEG 18R EE R A L2 TS
WREE, ITIREFERB- AR S N S R B RR T~ IHEBE ,
XA Angle BIEX MAFS CIERK, R, KERN.
Fib IHREFERIT , 21 K = 3.8min,MA < 54.2mm,Cl < -3 i
BERZEERERN. FEHIN. KIREAESE. FIKEF.
RILATEHKE. B2 ,TEG WNSHAEX D LR EES
R MANFE R MARK . FRAEZSRIMWAEEBIRES  TEG RIA
R{E. KEFEEKT Angle f8. MA (%, B 7 PLT>100 x 109/
L BHRETRERESX—IS | EItt TEG B /AfsHI T I/ s & I
IMRIEENFHZ AR INGS . ERENMRAIEESG. 8
EFR. EETWER MA LSMIFRE TEG 28HFEREE
8, REFRFEN MA BHESTEEWE , EETREH
PLT<100x 109/L i TEG S#H Z2MEHEEMERT. £hE
FRYEFNF AR MR SN ESFRHNE—EXRK, 7~
BISEEIEF~AFIN TEG MNFRHEESEERNERNER , X
FIRr SAMIBZRIAR SR M T REIR A TSR BUE R e B R AEE D .

2.3 FAEHIEREN TEG XM

RS E (BERARR. FERERBEBN ) NF=EE
SEERE , BB EEFEALN. BEERFREIETSE
MEISREFESEHIREEN , i FERkmRREARZEAN
M 0. 1L/min 1&10 0.4L/min, B F S =NEkER RIZHE | 1EEAENEK D
YRR B A BEEBELE , B AMLUEHIN B IRR ., R AIE
HEANEBRTFEREZDHRATETRNE—IRRA , XEF=1T
BIEFARPEHLMEX 3L, B 40%M=E@ARFZEDEE 10U
MLt . &HIRERSENEr-5 TEG BirE R RTIR™
PEBEER , JaeShERE(TEAE LA AR R REE
RARFEHRNAF Y EMDEIIFH AW MINEEE X,
TEG il 75% RS FREXAIT=EMS S |, N2k DIC
RIS ——S PR, HBEETUN S5 HI .

3. TEG EAISFARPRHMAIN A
3.1 TEG Sl RHm

MR MEEI M. REFEEM (BILGEE
24h ) RIGEIFTE M ( Di%E 1d £ 6 @ ), EhBRSHAIH

U4

PIRREFEEN. BEFEHMENX A EHMmE >1L, &~
MEMELAETARFEEHERER . sIERE. BEBA. BE
FE. SIFREERFNFE, Bt FEH. BINEE3FK
HiRARERAANSSENERER , ELLERGTHENE | A&
RFEARTHNEERRZ —, KEFEEMEEL 25%05T
BERARBHMEETAFRD ,40%8977 13X IE T2 A A
FEEHMFFHAIZET . KEHIMATF=E TEG RN M SRR
EMEFNEFANREPRT , SR AEREMNR , B R, K E%EE. B
=, XTEEN TEG BEEEoREAREHRINIE , TEG fhitt
MEMERBR, Butwick ERREEASTARFFIYLMES
0.8L, fitREkMES TEG FRMGHRENSEE MA%.
MRTG B551EX M, ZIEEX; FRINSRRSESEH MR
ZERE. PRIAEMEE ZEELIEFINHMBE T FETRAK,
XEBER L EBEMMEART | B 25% B ARRERS
INRERERS T DIC, TEG MM NGRS EEAR L MEE AT HIF B
LFMEFREBENENER .. AT RSB ETIEER , RFa]
BRI AR E RS R MENEE , a0 TEG skigikMmEs#it.
EAY TEG 8240 M2 RIMLREE 25 M INEEEISF5 I , A
TARRE LE M 5 AR I MR AL 73 A% 5T

3.2 TEG i8S A HlM

3.2.1 TEG i8S e/ sl @it R s

FRAENEEZES AT RFRIEREEIREANS
&, o MHRMAMBER. Fib. BMEF. MMk, FFP,
RITUENSEFERRIEMAY RN, FERNSEEAE
IEHRmt—E R RFH RS mE RavET. BailbBHmBmist
HMES TEG EERNZMHXR Karlsson EHR &I F~13 5 Mm
B 2L BT TEG 1EFRR & 4ust M TN BEHE N - o] I ZREigE M I BE
TR, KEMIFLMEBIY 1L NEE TEG, IiTE TEG iEfR
T, WEFRIBLA BRI TS H I :R>7 min B8 F LT
FFP,MALS4mm BFA] FLAIM/AMREE | o £ <32° BIFLA Fib 3k
RITURENE Lys30>7 5% FLUMAES T . BRHISHFOR
SN TEG ERBESECEEMER , LhrlhARk S M HRE
ARPERBERME , RERMBIXESE TEG LUT SBARERMINEE
REMYIE. Wikkelsoe FLRRIBX D ITERER, B TEG
KRB SIRRAMNG , RAMBM/MRE FFP BMAEMmE
FEd  BEERD. REDLMERBAEE FFP SI/MRAY
EbBIBB iR . Charbit SHRIRIE TEG I8 SHILLAME. FFP.
MMRIETE AT 8RR/ ARBIFIAR EHEMMTESK , SRS
MABHY g MR FERWILE , B REEEEREE. B
FHEREN T AR MBER RN “GNITEE" 225,
BOMNERTFHEREFERMIE. M/VMR. 24858 , XFEtkR 5U
PRBC+5U FFP+2U /M , TEG NESMINEeER BRI 8L
AT R ARG IEMINEE . HTFEIEFARPXHMA~Eaa94E5 4 |, BRT
Nkt MINBEREIS IR BANME LD A FEMH— 2K, B
BIfRA R IMIERIEIN

REF /M EBRIS , (it FFP FMAAAE L 20 1U M4AAe
+1UFFP+1U /i , ESH FFP AR LY 24508 SRR E =
IS RAEAERSRMES 1U M4, 1TUFFP 11U I/
IREEYE 29%MIMMIBELE . 85 x 104/L M/MRFN 62 % HI%E

mMEAFE

EHFERSTUEIHRAAZ9Y Fib 7K >2~30/L 24570
LEMEEE , RR#ERZFVIE FEMHTE 50% ~60% L £, LIRS/
i

LB RS R MR EHNAFRAHMES , EERIHARIE
BEAE , NAREZE.

VIEFRBFFRAEMAEE , #IESCel AR E R H M
BRSENMERESENEER, FRAEHMXN SHIETE
FEHEMMER+2EZE , BEFHEZ—NR XRS5 R
(MTP). EBXF TEG TS AL MBS EIEXHS , B
AT EMARZIEFEES , HFRKERER—EERN,

3.2.2 Fib fEF=RIH MAHIER

BRREA Fib 2lE—SM &5 MR =S, 52
BEEMNMERNARI . 8/ 1g/L, HIMXEEIEN2.63 %, X
Fib < 2g/L RS EFN & M X AR E Z /X 100% . Rahe-
Meyer E#1THIXF A Fib IRGER A F Lok S ERF AR
TRRIREIEAFRERER | A Fib MREERIIANE A 2 2 PR MK
RENARIE BN , RIPBERTRESHMBEXMNFAREMG,
HERFTRERY Fib KT LURD =5 B M B J 2 FH MR 6 A
. BUNEEHATA T Fib BaIRA+5005 , BRI E-HE
2 Fib /KERLAT 5~69/L. TEG B @i /MR E AN EI R Sk i
TEINASME Fib 7K KB MAE. Angle 8.5 Fib B RIFAUERME K
{E. Angle FRE Fib AOEINM4ERE , MA BRI 38 &8k Fib A7KF
AT Karlsson S THY— IR MR R Fib KFESH~
FBHEMAFEEREXME . RIFa Fib Kl FNA = H m s fE it
— KRR

3.2.3 TEGIEESH L HIMNFELESIRKR

TEG FTEBRESA D BIMAINE |, (FESEMQUE S
BFREMMBEN O sERAREBERANNE TS, keI
RIME. FRIABIF SR B RFE4Ew , TMEEE. FRIE
4. BB EENEZSIE , RBIEDAKERERET . RPIMRTFR.
RS 4 —EREE E oL/ H M S TR EE MR | @i TEG
IES MO MM BEGARPFEANERARMERE. MRHDFEENL.
MS S R gR M A IAETR M T & IRERI

4. TEG FullF= S M HZEL

HIEF ARSI EFRAGHNEERK , LXE05 1
7= 3 BUAMGTFE RS, Rami EEIF~/E 8~12d /)
WERERS , HFI—BERFEEFE 24d. FEREHENAKE,
WIBIN T PR MR EER | EEZH A0 AT A £ Rk
., Douglas &M MA {H= 68mm Bf , BEREAEMER
XBREBEZIENN , IR IINE R FTRIMRTUSAST -

5. INE
GRS FRAAERE . XRMRIERE. EETH.

/RIS R AFTE MR R S Bm AN MU s A= 1A TE LI & 57 F
ARES, KA TEG MENATHESAR R , /EFFI#T M Sr9%EMmIH

gELI]EEJ[lIlNlAEI]RATI]RV Eﬁ .m].@tm |

88, B RAMENEE , N aRNERERERM T £ . BfE
DI EX & BE R BkERFE IR I R K B ARAB MR Bl e T LA — 2>
AR EMASAAMAYGEE | REHFEIRERE . RNE TEG BT
BITR =937 5 MAS TR RIXRG |, 36 SISRTRITUREATT | BERERAK
MEFZRY . (ERYIE TEG SHMERMEFIMTLME. ESEBH
AIIRPRRPL 7 f AT TE R B A A ARAISSF .

] =

(e EFSIEKR) 2017 F10 BE 14 55 20

HHIEAM : T8

FERIW, MEARE, 2012 FEWF)IIKZE
ERIRRES R, WEHAKRGHRMTIE, TENE
[ PRI AR A6 I PR 5 3 PR IO 480 MDA R A R M
B, BNERRFAEEET(F. TEHERKEEEEM.
W) LB B2 el & = EE ) Lis sl . [
EENIGIREAMBAAR, A A EEREXTIE.
ErES, FERMATIZNE ERRSHBIEN, SRR
SERsEH . MBHTRRENRS .
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EFE

E

(ZERIAN; EEANE REEAIFERPN, ERFIFEE=> 95% BIUHERSHARSENHRIRIEH

PENEE M. TEBXEA

Z=EH, BXREBIE; 85502045)

emergency crystals
fever cytoplasm
lethargy neutrophils
poor feeding rhomboid

yellowish coloration of skin

rectangular

febrile needlelike
hypotensive occasional
jaundiced neonates
bilirubin hemolytic
blood group incompatibility specific
admit vitro
pediatric elevated level of care
intensive care unit chickenpox
given IV fluids chilblain
broad-spectrum antibiotics chlamydia
double-volume exchange transfusion chloasma
intensive chloroma
phototherapy chlorosis
blood culture cholangitis

escherichia coli

cholecystitis

hyperbilirubinemia

choledochitis

secondaryto

cholelithiasis

sepsis

azoospermia

peripheral blood smears

balanitis

EDTA-anticoagulatedblood

balanoposthitis

refractile

belching

U5

M IREIN A s REE

RgEad (13l ) XTS5, PEBRNE— M EENEEREE, RINEHEFECERNEATIEESU NI,
ERERENESHEDI I EE, NE2U—HENAFOETET, FithAEATEAEER TIFZIhEn &

—EZ7. BEHERIE(E!
EE T

1 BEARS (1QI0EH ) E2EEEM I ERAER"
ORZ=E; OwkRSieR;, OwRlRmE  DREXE, DHEEmZSE;

DR DEFHE;

2 BEREARE (1RluBifl ) A= 8a?

ORI =&, OwRiEsiasR; Ol DORRXE;,  DHEEmHZE;
OismbEly;, OEFHE;

3Ty (AQInET ) BEFHAIE S AELL?

OE; OnE; ORERE; OHEigt

4 BREFEHEWE (aindifl ) ?

0O=2; Oo&

EHREREBEIUENNEMEZBMRE? EREME MR

FESIRAE
1 EHRIE UEBNESHA?
RENETIE T mERI DESEHE | NX; mEFSNY

OE{hEER

2 BEBENTWIES:

Ochfe) LR WL B SRS O EF S, Ol EIEEES;
OfpfERRRAS, OMIXFFR (EFR) ; OFESFERFSSFSERFT,

OEfE T

3 AR —ERLL ERZESHRE L R EEEN?

O&aRSATILLLE;  OgatRETALE;  OReORIFILLE; O MEDLINE. SCIELE
BRESTNESROHDELT, BRE “RENERE" (KRR “miriEgEn” %)
BXZHEIE: 85501543; E-Mail: hxeyjytx@163.com; FrRHE @ PU)IIKSFEFSE — Efeieior)
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