
Abstract. – BACKGROUND: To investigate
the effect of microbiological and immunological
enteral nutrition (MEIN composed by probiotics,
L-Glutamide, deep-sea fish oil and Nutrison Fi-
bre) on intestinal function and immune status in
the patients with long-term use of antibiotics.

PATIENTS AND METHODS: 56 severe apoplexy
patients with pulmonary infectious complication
were randomly divided into two groups: a micro-
biological and immunological enteral nutrition
group (MEIN group, n=28) and an enteral nutrition
group (EN group, n=28). MEIN suspension (Live
Combined Bifidobacterium, L-Glutamide, deep-
sea fish oil and Nutrison Fibre) and ordinary en-
teral nutrition liquid (Nutrison Fibre) were given to
patients of the MEIN group and EN group respec-
tively for at least for 20 days. Then the trophone-
mata, incidence rates of abdominal pain, abdomi-
nal distention and diarrhea, tolerance and im-
munologic parameters including CD4+, CD8+ T-
lymphocyte percentage, CD4+/CD8+ ratio and NK
cells in peripheral blood were estimated and com-
pared between the two groups during the period
of nutritional support.

RESULTS: No statistical difference was ob-
served in trophonemata between the two groups
(p > 0.05). The abdominal pain and abdominal
distension incidence rates of the patients in
MEIN group were significantly lower than those
of patients in EN group. (7.2% vs 32.1%, 14.2%
vs 39.3%, 0% vs 10.7%) (p < 0.05). There was a
significantly better tolerance in MEIN group
compared to EN group after treatment (p < 0.05).
In addition, the levels of immune parameters of
the patients in MEIN group were much higher
compared to that of those in EN group on the
20th day after grouping (p < 0.05).

CONCLUSIONS: Compared with the general
formula EN, MEIN is more helpful for the patients
with Long-term use of antibiotics in improving
intestinal function and cellular immune function.
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Introduction

Severe apoplexy is an acute cerebrovascular
disease characterized by a sudden onset of
headache, visual symptoms, altered mental status,
and hormonal dysfunction due to acute hemor-
rhage or infarction of a pituitary gland. Most pa-
tients with severe apoplexy are easy to develop
protein-energy malnutrition, decreased immune
function in organism, and even sepsis1. Sepsis is
an independent risk factor of multiple organ dys-
function syndrome after severe apoplexy. Xu et al2

reported that the complication prevalence rate was
54.76% in apoplexy patients, and the pulmonary
infection was 22.62% of the total. The improve-
ment of immune function may improve prognosis
and reduce the appearance rate of complication3,4.
Studies have shown that EN could be helpful in
regulation of metabolism and immune function5.
In general, the patients who suffer from severe
apoplexy complicated with pulmonary infection
may use one or more kinds of antibiotics for long
term because of severe pathogenetic condition.
However, intestinal flora balance and intestinal
mucosa barrier of the patients might be inevitable
destructed as the result of long-term use of antibi-
otics. And then in the patients, the conditions of
abdominal distension and diarrhea would appear
while using enteral nutrition. Microbiological and
immunological enteral nutrition (MEIN) that we
designed refers to addition of some specific nutri-
ents such as probiotics and deep sea fish oil and
glutamine into enteral nutrition (EN), which helps
to reduce the inflammatory reaction, and increases
the immune function and intestinal tolerance6.
Therefore, this study aimed to investigate the

effect of MEIN on intestinal function and im-
mune status in the patients with long-term use of
antibiotics.
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albumin and prealbumin levels, and the immuno-
logic parameters including CD4+, CD8+ T-lym-
phocyte percentage, CD4+/CD8+ ratio and NK
cells in peripheral blood were collected on the
first day after grouping and the 10th day and 20th
day after nutritional support.

Statistical Analysis
Statistical analysis was performed using

SPSS13.0 (SPSS Inc., Chicago, IL, USA). All
values were expressed as x±s. The data were ex-
amined using the intergroup non-paring t test,
and enumeration data using the Fisher’s exact
probability. p < 0.05 was considered statistically
significant.

Results

Comparison of Trophonemata of
the Two Groups
No statistical difference was observed in tro-

phonemata between the two groups on the first
day after grouping and the 10th day and 20th day
after nutritional support (p > 0.05, Table I).

Comparison of Abdominal Pain and
Abdominal Distension Incidence Rates
and ReCovery Rates of the two Groups
Fisher’s exact probability demonstrated that

the abdominal pain and abdominal distension
percentage rates of the patients in MEIN group
were significantly lower than those of patients in
EN group (7.2% vs 32.1%, 14.2% vs 39.3%, 0%
vs 10.7%) (p < 0.05). However, there was no dif-
ference of recovery rates between the two groups
(p > 0.05) (Table II).

Comparison of Tolerance of
the Two Groups
During the MEIN fluid infusion through the

nose-stomach or nose-jejunum approaches, most
patients had good tolerance, except for those who
developed slight abdominal distention. As shown
in Table III, the tolerance of the patients in MEIN
group were better than that of those in EN group
after treatment (p < 0.05).

Comparison of Immune Parameters of
the Two Groups
On the 1st day after grouping, there was no sig-

nificant difference in the parameters of immune
function between the two groups. CD3+, CD4+,
CD8+, CD4+/CD8+ ratio and the NK cells were

Patients and Methods

Patients
56 severe apoplexy patients with pulmonary

infectious complication, 32 males and 24 fe-
males, aged 62-75 years, median age 69.2, were
recruited in this study. Among them, 21 cerebral
hemorrhage and 35 cerebral infarction. The se-
lection for these patients is in accordance with
the following criteria: (1) without any antibiotic
before admission; (2) after the chest X ray and
sputum bacterial culture diagnosis of pulmonary
infection; (3) with enteral nutrition therapy of
Nutrison Fibre (30-35 kcal/kg×d) before admis-
sion. The patients were randomly divided into
two groups: an MEIN group (therapy group
n=28) and an EN group (control group, n=28).
This study was conducted in accordance with the
declaration of Helsinki. This study was conduct-
ed with approval from the Ethics Committee
of Liaocheng City Hospital. Written informed
consent was obtained from all participants.

Nutrition Protocols
The patients were underwent the conventional

therapy for cerebrovascular disease and were ad-
ministered with Cephalosporin antibiotics for
pulmonary infection before the bacterial drug
sensitive test of sputum. Then, they were given
some targeted antibiotics according to the result
of drug sensitive test. For all patients, nutrient
canals were established via the nose-stomach or
the nose-jejunum approach. Patients in MEIN
group obtained MEIN suspension, while the pa-
tients in EN group received Nutrison Fibre alone.
Each 500 ml MEIN suspension were composed
by 500ml Nutrison Fibre (Nutricia Ltd, Zoeter-
meer, Netherland), 4 pieces Live Combined Bifi-
dobacterium (0.5 g/piece, LiZhu Ltd, Zhuhai,
China), 6 pills L-Glutamide (0.25 g/pill, Lukang
Ltd, Jining, China) and 3 pills deep-sea fish oil
(Nunet Ltd, Chengdu, China). If the patients
were intolerant due to abdominal distension and
so on, we would slow down the feeding rate, di-
lute the feedings concentration, give the albumin,
and use total parenteral nutrition to improve the
intestinal motility.

Data Collection
During the period of nutritional support, vital

signs were monitored and symptoms like abdom-
inal pain, abdominal distention, and diarrhea
were recorded. Arm muscle circumference and
triceps skinfold thickness were detected. The ser-
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MEIN EN
group group p-
(n=28) (n=28) value

Abdominal pain 2 9 0.040
Abdominal distention 4 11 0.029
Diarrhea 0 3 0.031
Death toll 2 3 0.901

Table II. Comparison of abdominal pain and abdominal dis-
tension incidence rates and recovery rates of the two groups.

Note: Abdominal pain and abdominal distension incidence
rates: p < 0.05 vs. EN group; recovery rates: p > 0.05 vs. EN
group.

Wholly Partly Inability
tolerance tolerance tolerance

MEIN group (n=28) 26 2 0
EN group (n=28) 18 8 2

Table III. Comparison of tolerance of the two groups.

Note: p < 0.05 vs. EN group.

significantly higher on the 10th day and 20th day
after nutritional support than on the 1st day after
grouping (p < 0.05). They were increased by a
prolonged time of MEIN. Therefore, the levels of
immune parameters of the patients in MEIN
group were much higher compared to that of
those in EN group on the 20th day after grouping
(p < 0.05) (Table IV).

Discussion

In severe apoplexy patients, surgery and other
intervention treatments often lead to protein-en-
ergy malnutrition, and further infectious compli-
cation. This can cause the decrease of immune
function, the structural and functional impair-
ment of the intestinal barrier, the translocation of
bacteria and endotoxin7. The patients of severe
apoplexy complicated with pulmonary infection
usually should use antibiotics for a long time.
The resultant of using antibiotics can affect the
intestinal function, and even the tolerance of pa-
tients during the phase of enteral nutrition. Tradi-
tional enteral nutrition is not effective to improve
immune function and intestinal barrier function.

Ecoalimental that Bengmark8 suggested in
1996 refers to addition of some probiotics into
traditional enteral nutrition (EN), which helps to
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increase the enteric bacteria glycolysis, reduces
the pathogenic bacterium hypertrophy, and then
maintains the intestinal microecology. In this
study, the MEIN suspension (probiotics, L-Glu-
tamide, deep-sea fish oil, Nutrison Fibre) is
characterized by high energy density, high-fat,
high protein, low carbohydrate. Among them, L-
Glutamide can heighten intestinal mucous mem-
brane, probiotics can inhibit the growth of en-
teropathogenic bacteria, decrease the transloca-
tion of endotoxin, repair the intestinal mucosa
barricade and, thus, recover intestinal microecol-
ogy balance and enhance immune function9-11. In
this study, we found that the patients in MEIN
group had good tolerance except for those who
developed slight abdominal distention. But the
tolerance of the patients in EN group were much
lower after using antibiotic as the results
showed. In addition, Fisher’s exact probability
demonstrated that the abdominal pain and ab-
dominal distension percentage rates of the pa-
tients in MEIN group were significantly lower
than those of patients in EN group. So, we sug-
gested that the MEIN composed by probiotics
and L-Glutamide may paly an important role in
protecting intestinal microecology and elevating
tolerance of patients.
Some study had indicated that ω-3 fatty acids

had beneficial effects on immune function and
inflammatory reaction12-15. EPA and DHA, the
essential components of ω-3 fatty acids which
extracted from deep-sea fish oil, can affect T-
lymphocyte function, increase stability stability,
and thus enhance cellular immune function16-18.
The results showed that MEIN through naso-

gastric gavage has good tolerance and safety; on
the 10th day after using MEIN, parameters of im-
mune function, such as CD3+, CD4+, CD8+,
CD4+/CD8+ ratio and the NK cells were signifi-
cantly increased, and continued to increase with
a prolonged time of MEIN; whereas in the EN
group, parameters of immune function were not

significantly increased until the 20th day, indicat-
ing that compared with the ordinary prescription
of EN, MEIN is more conducive to the recovery
of intestinal barrier function and immune status.

Conclusions

It can be concluded that MEIN has great bene-
fits for patients with long-term use of antibiotics,
compared to EN alone. The detailed mechanisms
of action require further investigation.
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