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ABSTRACT

Objective: To investigate the compensation rule of blood system induced by immune mechanism in sepsis of hand, foot and
mouth disease.

Methods: This paper collected between April 2014 to October 2017 EV71 48 cases of children with hand, foot and mouth
disease in hospital, respectively, according to condition, according to the system and the system level group, according to the
condition all cases can be divided into intensive (cure) group (25 cases) and severe (death) group (23 cases), choose the same
clinic (30 cases) health physical examination for children (health) in the control group, the above cases according to the
system group into the immune system and other systems group, grouped by rank order from small to large system to the
immune system group into the lymphocyte subgroup and the lymphocyte neutrophils group, The percentages of CD3+T
lymphocytes and CD19+B lymphocytes, the percentages of lymphocytes and neutrophils, and the white blood cell counts, c-
reactive protein, blood glucose, and platelet counts in the other system groups were detected, respectively. The statistical
differences and correlations of the detection data between each disease group were systematically compared.

Results: The percentages of CD3+T lymphocytes and CD19+B lymphocytes in the lymphocyte subgroup were significantly
different among the three groups (P<0.01). In the lymphocyte neutrophil system group, the percentage of lymphocytes and
the percentage of neutrophils were significantly different among the three groups (P<0.01). The white blood cell count, c-
reactive protein, blood glucose and platelet count all increased with the aggravation of the disease (P<0.01).

Conclusion: Immune mechanism of sepsis in hand, foot and mouth disease (HFMD) all levels of the blood system follow the
rule of systemic equilibrium compensation.
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INTRODUCTION [3], there is no reports of clinical research, evidence for
further clinical research, this study chose a group of cases,
respectively is severe (cure) group, the critical (death) group,
foot and mouth disease cases of sepsis, choose another group
of the same health children (health) in the control group, The
aim is to make a breakthrough in research ideas and
methods.

The pathogenesis of sepsis has not been very clear. In the

past, it was believed that sepsis mainly resulted from tissue

and organ damage caused by excessive inflammation.

However, more and more studies have found that the

pathophysiological process of sepsis is very complex,

including inflammation, immune and coagulation

dysfunction, and involves various changes in cell function,  Corresponding author: Ling-Liang Yao, Department of Infection, Loudi

metabolism and microcirculation [1]. S epsis is a highly Centrgl Hospital, Loudl Ch.mcal Colle}ge Afﬁhated to Nanhua University,

Loudi, Hunan, China, E-mail: yaolingliang@sina.com

heterogeneous syndrome that can lead to death due to

systemic inflammatory response syndrome. The activation ~ Citation: Yao L-L & Chen W. (2023) A Systematic Study on Blood
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and regulation of immune system plays a key role in the Infect Dis Res, 6(1): 277-281

occurrence, development and prognosis of sepsis [2]. in ’
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MATERIALS AND METHODS

Collected in our hospital between April 2014 and October
2017 hospitalized cases of hand, foot and mouth disease,
according to the condition is divided into intensive (cure)
and critical (death) group, respectively from infection and
ICU cases, diagnostic classification according to the
ministry of health of the People's Republic of China
promulgated the "hand, foot and mouth disease diagnosis
and treatment guidelines (2010 edition)" [4] standard
execution, and peripheral blood test positive for intestinal
virus EV71 - IgM, ruled out all kinds of chronic disease
cases in at the same time. In the severe (cured) group, there
were 25 cases, including 14 males and 11 females, with an
average age of (2.23+1.12) years. In the critical (dead)
group, there were 22 cases, including 12 males and 10
females, with an average age of (2.12+1.09) years. 30
healthy children who underwent physical examination in the
outpatient department of our hospital at the same time were
randomly selected as the (healthy) control group, including
17 males and 13 females, with an average age of (2.31£1.35)
years old. There was no statistically significant difference in
gender and age between the control group and the other 2
groups (P>0.05). This study was approved by the ethics
committee of the hospital, and all treatment regiments were
examined with the informed consent of the patient's family
members.

Scientific research designed that all cases were grouped
according to their disease, system and system level.
According to the condition into severe (cure) groups, critical
(death) group and control group (healthy), according to the
system above cases can be divided into the immune system
and other systems group, according to the rank order from
small to large systems will set immune system into the
lymphocyte subgroup and the lymphocyte neutrophils
system (lymphatic neutral system) two groups, the
lymphocyte subgroup by respectively reflect the blood to the
total number of T lymphocytes (CD3 + T) and reflect the
blood to the total number of B lymphocytes (CD19 + B),
lymph neutral system by the blood to the total number of
lymphocytes (L) and blood to the total number of
neutrophils (N), Blood CD3+T (%), CD19+B (%), L (%)
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and N (%) were selected as observation indicators, and
blood white blood cell count (WBC), c-reactive protein
(CRP), blood glucose (GLU) and platelet count (PLT) were
selected as observation indicators in other system groups.

Methods specimen collection peripheral venous blood was
collected from all cases included in the scientific research
group upon admission. Roche 400 Plus automatic
biochemical analyzer was used to test GLU and CRP.
Mindray bc-3000 blood routine analyzer, test items are L
(%), N (%), WBC, PLT. CD3 + T and CDI19 + B in
peripheral blood were determined by BD FACS Cantoll
flow cytometry and its associated lymphocyte subsets. All
the experimental methods (inter-laboratory control) were
approved by human clinical laboratory center.

SPSS 18.0 statistical software was used to analyze the above
data. The measurement data were expressed as mean +
standard deviation (x+ s). One-way analysis of variance was
used for comparison among multiple groups, and P < 0.05
was considered as significant difference. P < 0.01 indicates a
significant difference.

RESULTS

The immune system in lymphocyte subgroup and lymphatic
neutral group each observation data comparison, the
lymphocyte subsets CD3 + T (%) and CD19 + B (%) in the
control group (healthy), severe (cure) and critical (death)
group presents the opposite change tendency, CD3 + T (%)
with the deterioration of the illness is reduced, and CD19 +
B (%) increased with the deterioration of the condition, the
results showed that the illness condition group lymphocyte
subsets CD3 + T (%), CD19 + B very significant difference
(%), were statistically significant (F = 55.7, 78.3, P < 0.01);
Lymphatic neutral group in the control group (healthy),
severe (cure) and critical (death) group also presents the
opposite change tendency, L (%) decrease with the
deterioration of the illness, N (%) increased with the
deterioration of the condition, the results showed that in each
disease group N (%), L was very significant difference (%),
were statistically significant (F = 126.5, 141.6, P < 0.01)
(Table 1).

Table 1. Blood immune system test data (X+s).

Lymphatic neutrophil system

Lymphocyte subsets system

Group in

n N(%) L(%) CD3+T (%) CD19+B(%)
Health Control

30 36.42 £10.51 50.30 + 8.66 68.50 £6.72 14.48 £ 6.16
Group
Severe Cure Group 25 61.94 +10.47 31.25+9.09 50.65+7.70 33.72 £ 6.54
Critical Death Group 22 79.31 £10.82 1543 +£10.21 4591 £ 8.70 39.38 +8.18
F 126.5 141.6 55.7 78.3
P <0.01 <0.01 <0.01 <0.01
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In the other system groups, WBC, CRP, GLU and PLT all
increased with the aggravation of the disease in the (healthy)
control group, the severe (cured) group and the critical
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(death) group, and the differences in the values of the
research groups were statistically significant (F=65.3, 10.7,
33.9,47.4, all P <0.01), as shown in Table 2.

Table 2. Detection data of other blood systems (X £ s).

Group in n WBC (x109 /L)
Health Control - T
Group

Severe Cure Group 25 10.80 + 4.65
Critical Death Group 22 18.68 + 6.94
F 65.3

P <0.01
DISCUSSION

"Compensation" is a common phenomenon in natural
organisms, and the law of "compensation" is similar to the
philosophy of natural science in the field of medicine. Study
of the pathogenesis of sepsis in the past few decades is more
through local inflammatory cells, inflammatory mediators
and cytokines micro field, but on the whole (system)
research work is less, the research work is similar to "didn't
see the forest for the trees," the situation, with the deepening
of the clinical research, although people have been
increasingly concerned its immunological pathogenesis, but
still hasn't been a breakthrough in terms of research findings,
the study of the past few decades the practice proved: asking
people at a higher Angle wider field of vision to understand
the pathogenesis of sepsis inherent law. In recent years,
some scholars have used the viewpoint of "system theory" to
theoretically discuss the pathogenesis of sepsis on the basis
of the systemic equilibrium of "immune network (innate
immunity — antigen presentation — adaptive immunity)",
and put forward the theoretical viewpoint of
"compensation/decompensation" of innate immunity and
maximum activation of adaptive immunity [3]. View of
system theory:

1. The system is composed of interrelated elements; each
part of the system is independent, but also interrelated
and interdependent.

2. The system has integrity: the components of the system
are not a simple aggregation that can be separated, but a
whole formed in a regular and certain way.

3. The system is hierarchical:
attributed to a larger system [5].

each system can be

Some cases of severe or critical HFMD are often clinically
accompanied by sepsis [6,7].

Due to the unclear understanding of the pathogenesis of
sepsis, some medical papers on the immunopathological
mechanism of HFMD in the past failed to reach a clear

CRP (mg/L) GLU(mmol/L) PLT (x109 /L)
1.13+0.94 5214075 215.2 + 60.44
9.66 + 10.61 6.42+1.15 335.1 + 72.83
16.86 +23.15 752+ 1.71 395.6+ 79.94
10.7 33.9 47.4
<0.01 <0.01 <0.01

conclusion, and the discussion was often ended with immune
dysfunction [8]. In this paper, in addition to discussing the
results of this study, we will also discuss some research
results of medical colleagues in the past and conduct clinical
test of the new ideas. Based on years of accumulation of
research on HFMD sepsis, this study still selects cases of
HFMD sepsis for research and discussion. Compensated in
order to better understand different immune function group
differences, not copy first by different cardiac function in
individuals with visual image as an example of analogy
analysis, each bo cardiac output and heart rate as the cardiac
function system (cardiac output) two elements, two
components compensate each other to follow the system
function maximization principle [9], assume that cardiac
function of two different individual heart load equal (cardiac
output), cardiac output = every cardiac output by the heart
rate, cardiac function better individual main performance for
each Po cardiac output reserve function stronger
(compensatory potential is larger), first can increase per bo
cardiac output compensation is more efficient, Therefore,
compensation by increasing heart rate is less; On the
contrary, individuals with poor cardiac function have lower
reserve function of output per cardiac wave. In order to
ensure the same cardiac output, it is more necessary to
compensate by increasing heart rate. The system
compensates with a specified degree, and if the specified
degree is exceeded, functional decompensation will occur
[5]. The function compensation of immune system was
analyzed by analogy according to the law of cardiac function
compensation. The immune system is composed of innate
immunity and adaptive immunity. The adaptive immune
system is composed of cellular immunity and humoral
immunity. For the convenience of discussion, here
temporarily by the immune system is composed of adaptive
immunity and inherent immunity is discussed, under the
precondition of the same infection, compare the immune
function of different two individual compensatory response,
the immune function of relatively strong individual mainly
for adaptive immune function is stronger, the first can be
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compensated by activating efficient adaptive immunity, less
natural immune compensatory; However, individuals with
relatively weak immune function have lower adaptive
immune reserve function, which can only maintain the
balance of the system by activating innate immune
compensation, and the inflammatory response is enhanced
[3]. According to the above analysis, immune function is the
performance of mutually compensatory optimization and
maximization of various elements in the immune system.
The stronger the immune function, the greater the potential
of adaptive immune activation compensation, the less the
intrinsic immune compensation, the lighter the inflammatory
response and the lighter the disease. Conversely, the more
severe the disease. Through the above multi-system
demonstration, it is further proved that the compensation law
is universal. The author view is the body of hand, foot and
mouth disease intestinal virus immune response mainly
through cellular immunity [10,11], humoral immune
enhancement is compensatory reaction, more severe,
critically ill children with hand, foot and mouth disease
clinically defects associated with different levels of immune
function, this is mainly related to human genetic
polymorphism which [12-14], The results of this study
support the author's opinion and are consistent with the
results of most medical peer reports [15,16]. According to
the sequence of system grade from small to large, the
lymphocyte subgroup system and the lymphoid neutral
system were selected for observation. The lymphocyte
subgroup system was composed of CD3+T reflecting
cellular immunity and CDI19+B reflecting humoral
immunity. The lymphatic neutrophilic system is composed
of two elements: L reflecting adaptive immunity and N
reflecting innate immunity. It can be seen from table 1 that
the two components of the lymphocyte subgroup system,
namely CD3+T and CD19+B, show a reciprocal trend, and
the disease shows a significant negative correlation with
CD3+T (%) and a significant positive correlation with
CD19+B (%), which conforms to the balance compensation
law of the above system. The two components of the
lymphatic neutral system, namely adaptive immunity L and
innate immunity N also follow the law of reciprocal
compensation, and the disease has a significant positive
correlation with N (%) and a significant negative correlation
with L (%) [17]. The corollary: hand, foot and mouth disease
sepsis immune pathological mechanism is due to the cellular
immune deficiency, first through the humoral immune
compensatory/decompensation, lead to adaptive immunity
compensatory/decompensation, ultimately through the
inherent immune compensatory/decompensated, higher
percentage of neutrophils progressive, reflect systemic
inflammatory response index the WBC and CRP with
increasing aggravation of progressive as shown in Table 2
[18], it also conforms to the system theory system has a
hierarchical, each system can be relegated to a larger system
[5] law of compensation. Sepsis can affect the neuro-
endocrine-immune network [19], and the body produces a
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stress response by secreting adrenocorticotrophin from the
pituitary gland to raise blood sugar. This study supports the
above view, as shown in table 2. Sepsis can lead to blood
coagulation dysfunction [20], incidence of along with the
aggravation of platelet count, as shown in table 2, can be
understood as a coagulant function abnormality early
response, PT, TT, aTTP, Fbg abnormal in most of the cases
is not obvious [21], may be related to viral sepsis activation
of blood coagulation system function as inferior to bacterial
sepsis. Disorders of the neuro-endocrine-immune and
clotting systems resulting from sepsis can be considered as a
systemic compensatory response on a larger scale. The
results of this study showed that the immune mechanism of
sepsis in hand, foot and mouth disease (HFMD) all levels of
the blood system followed the law of systemic equilibrium
compensation, and the levels of the blood system from small
to large continuous response induced the intrinsic immune
compensation/decompensation and a larger range of
compensatory inflammatory responses.
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