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[ Abstract] These guidelines present standardized recommendations for the microecological
therapy of metabolic dysfunction-associated fatty liver disease (MAFLD). The core role of gut-liver axis
dysfunction in the pathogenesis of MAFLD is systematically elaborated, and the diagnostic methods for
intestinal microecological imbalance are clearly defined herein. The application of various microecological
preparations, including probiotics, prebiotics, synbiotics and postbiotics, is emphatically recommended,
and the donor screening, product preparation, indications, operation procedures, follow-up monitoring and
efficacy evaluation criteria for fecal microbiota transplantation are standardized in detail. The authors
formulated these guidelines to provide evidence-based decision-making references for clinicians applying
microecological therapy for MAFLD, with the aim of optimizing patient management and ensuring the
safety and efficacy of treatment.
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Metabolic  dysfunction—associated fatty liver
disease (MAFLD) is a chronic progressive disease
caused by excessive lipid deposition in the liver",
with a global prevalence exceeding 30%. In a subset
of patients, the disease can progress to
steatohepatitis, liver  cirrhosis, and even
hepatocellular carcinoma, imposing a substantial
socioeconomic burden™. Studies have shown that
gut—liver axis dysfunction is the core link in the
progression of MAFLD. However, the interactive
mechanisms between inflammation and immunity
remain poorly elucidated, and there are still key
bottlenecks including difficulties in early warning and
a lack of effective therapeutic drugs and strategies.

Recent studies have found that intestinal microbiota
dysbiosis not only impairs the intestinal mechanical and
biological barriers, but also alters the immunochemical
barrier, thereby accelerating the progression of
MAFLD"". Following microbiota dysbiosis, the levels of
key metabolites including tryptophan, fatty acids, and
secondary bile acids are significantly decreased, while
the levels of branched—chain amino acids are elevated.
Once the intestinal barrier is damaged, endotoxin and
other microbial products can enter the liver through the
portal vein to activate pattern recognition receptors,
which in turn drive the inflammatory cascade of innate
immune cells including macrophages, dendritic cells,
and natural killer cells". This lays a theoretical
foundation for intestinal microecological therapy for
MAFLD. At present, considerable progress has been
made in mechanistic and clinical research on
microecological regulation as a therapeutic strategy for
MAFLD. However, there is still a lack of unified
standards for key links including the specific strain
selection, dosage range, administration route, and
efficacy evaluation of probiotics.

To promote the standardized application of
microecological therapy in the clinical practice of
MAFLD, improve the therapeutic effect and ensure
patient safety, these guidelines were jointly developed under

the leadership of the Professional Committee of Hepatology
(Integrated Traditional Chinese and Western Medicine ) of
the Chinese Research Hospital Association, in conjunction
with experts in related fields. A systematic literature search
was conducted in databases including China National
Knowledge Infrastructure,, VIP Database, Wanfang Data,
China Science and Technology Paper Online , PubMed, and
ScienceDirect from October 2015 to October 2025, with the
keywords of non—alcoholic fatty liver disease (NAFLD),
MAFLD, metabolic dysfunction—associated fatty liver
disease, fecal microbiota transplantation (FMT) ,
intestinal microbiota transplantation, gut microbiota
transplantation,  intestinal ~ microecology,  and
microecological preparations. A total of 81 articles were
finally included as references after screening and
evaluation. These guidelines strictly follow the PICO
principle, take clinical problems as the core and
evidence—based evidence as the foundation, and focus
on clarifying the applicable population and clinical value
of microecological therapy for MAFLD. These guidelines
were compiled by a multidisciplinary expert panel in the
fields of hepatology, microecology, evidence—based
medicine and other related areas. After multiple rounds
of review and discussion, the final recommendations for
divergent viewpoints were formed through collective
voling.

These guidelines are intended to provide
applying
microecological therapy in the intervention of

MAFLD,

specifications. Given the continuous development

clinical references for clinicians

and do not serve as mandatory

of this field, these guidelines cannot cover all
clinical issues. In actual clinical practice,
clinicians should develop individualized treatment
plans based on the patient’s specific conditions,
personal will, and available medical resources, as
well as the current best available evidence,
professional experience, and indications. In these
guidelines, the quality of evidence is classified

into three levels: high (A), moderate (B), and
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low (C), and the strength of recommendation is
divided into two grades: strong recommendation
and weak recommendation, as shown in Table 1.

I . Gut-liver axis dysfunction and the pathogenesis
of MAFLD

The development of MAFLD is associated with
multiple factors including dysregulation of lipid
metabolism, oxidative stress, insulin resistance,
inflammatory response, and intestinal microbiota
dysbiosis. The intestinal microecosystem is a complex
ecosystem composed of trillions of microorganisms
(including bacteria, fungi, viruses, etc.) in the human
intestinal tract, which is closely related to human
health”'. Studies have shown that intestinal microbiota
dysbiosis is prevalent in patients with MAFLD'®"". This
imbalance impairs the integrity of the intestinal barrier,
allowing harmful microbial products such as endotoxin
to pass through the "leaky" gut and reach the liver via
the portal vein, where they activate immune cells and
trigger inflammatory responsesig]. Conversely, alterations
in liver function can also affect the composition of the
microbiota and the intestinal environment, thus forming
a vicious circle that promotes the progression of
MAFLD™ . Therefore, the intestinal microecosystem has
become a key participant in the occurrence and
development of MAFLD, as well as a highly promising
novel therapeutic target.

The intestinal barrier is the key line of defense
that blocks harmful substances in the intestinal tract

from entering the systemic circulation, which

functions through the synergistic effect of the
mechanical, chemical, biological, immune, and

. 10
vascular barriers'”

. The mechanical barrier is mainly
composed of tight junctions between intestinal
epithelial cells. Endotoxin produced by microbiota
dysbiosis can lead to downregulated expression or
structural damage of tight junction proteins, allowing
toxins originally confined to the intestinal lumen to
cross the intestinal epithelium, enter the portal
venous system, and directly damage the liver''"’. The
chemical barrier refers to secreted chemical
substances including mucus, bile, glycoproteins,
mucopolysaccharides,  digestive  enzymes, and
lysozyme, which can destroy antigens in food and
resist the invasion of microorganisms into the blood

circulation?,

The intestinal mucus layer contains
antimicrobial peptides that prevent bacteria from
entering the portal vein. Downregulated expression of
antimicrobial peptides in mice with metabolic—
associated steatohepatitis can lead to intestinal
lipopolysaccharide translocation, liver inflammation,
and fibrosis'®. In addition, bile acids negatively
regulate  the expression of sterol regulatory
element-binding protein 1lc by activating the
farnesoid X receptor "', and reduce the expression of
lipogenesis—related genes, thereby inhibiting the
occurrence of MAFLD'"*. The biological barrier refers
to the normal commensal microbial community in the

intestinal tract, and its metabolites are closely related

to the pathogenesis and progression of MAFLD. For

Table 1 Strength of recommendation and level of evidence for recommendation statements

Grade

Description

Quality of evidence

High quality (A)

alter the current assessment results.

Evidence is derived from at least one well-designed multicenter randomized controlled trial , further research is unlikely to

Moderate quality (B)  Evidence is derived from at least one well-designed non—-randomized clinical trial, cohort study, or case—control study;

further research may affect the current assessment results.

Low quality (C)

Evidence is derived from clinical experience, descriptive case studies, reports of expert committees, and opinions from

authoritative professional organizations ; further research is very likely to alter the current assessment results.

Strength of

recommendation

Strong The quality of evidence, potential therapeutic efficacy and prognosis are fully considered, with a favorable cost—benefit ratio,
recommendation and clinical application is strongly recommended.

Weak The value of evidence is uneven, there is uncertainty in the recommendation statement, or the cost=benefit ratio of the
recommendation recommendation is not favorable, and a conservative attitude towards the recommendation is adopted.
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example, butyrate inhibits the development of
MAFLD by upregulating the expression of intestinal
tight junction proteins®. Endogenous ethanol
produced by vyeasts and certain bacteria in the
intestinal microbiota (such as Escherichia coli,
Staphylococcus aureus, and Klebsiella pneumoniae )
can induce severe liver injury, inflammation, and
fibrosis in mice, thereby accelerating the progression
of MAFLD""". The immune barrier is composed of
secretory immunoglobulin A (sIgA) secreted by
lymphocytes and plasma cells'”. Since slgA has a
specific inhibitory effect on Gram-negative bacteria
in the intestinal tract, the function of slgA is
significantly inhibited when the intestinal mucosa is
damaged, which in turn promotes bacterial
translocation in the intestinal tract, stimulates the
production of inflammatory factors such as tumor
necrosis factor—a and interleukin—6, and accelerates
the progression of MAFLD'''. The vascular barrier
mainly refers to the capillary network of the intestinal
tract and the liver sinusoidal endothelium. Damage to
the intestinal vascular barrier can lead to
translocation of bacteria or bacterial products into the
blood circulation, triggering an inflammatory cascade
and causing liver injury'"”’. In summary, MAFLD is
the result of the combined dysfunction of the intestinal
mechanical, chemical, biological, immune, and
vascular barriers, against the background of
dysregulated lipid metabolism, insulin resistance,
oxidative  stress, inflammatory response, and
intestinal microbiota dysbiosis.

Il . Diagnosis of MAFLD and intestinal
microecological imbalance

( 1) Diagnosis of MAFLD

The diagnosis of MAFLD is based on the
following 3 criteria: (1) Fatty liver diagnosed by
imaging or vibration—controlled transient elastography
(VCTE) , and (or) ==5% macrovesicular steatosis of
hepatocytes identified by liver biopsy; (2) Presence
of one or more components of metabolic syndrome;
(3) Exclusion of other causes that may lead to fatty
liver, including excessive alcohol consumption,

malnutrition, and Wilson's disease'™".

% biopsy remains the first recommended criterion for

transient elastography can be used as the preferred :
- method for the diagnosis of MAFLD, while liver

the most accurate diagnosis. (Level of evidence: A ;

Strength of recommendation : Strong)

( I ) Diagnosis of intestinal microecological
imbalance

The diagnosis of intestinal microecological
imbalance can refer to the following indicators”"
(1) Abnormal cocci/bacilli ratio on fecal microscopy
(normal reference value for adults is 1:3);(2) The
logarithmic ratio of DNA copy numbers of
Enterobacteriaceae to Bifidobacterium (B/E value) <1
detected by quantitative polymerase chain reaction;
(3) Fecal smear or culture indicates a significant
increase or predominance of abnormal flora;
(4) Assays such as fecal bacterial fingerprinting
indicate alterations in microbiota structure;
(5) Abnormal results of metagenomic sequencing
analysis. Medical institutions with available
technical conditions shall give priority to precise
techniques such as fecal bacterial fingerprinting or

metagenomic sequencing as the diagnostic basis.

: combination with the own conditions and technical
feasibility of the medical institution. At present,
© metagenomic sequencing is regarded as the

Recommendation 2: For the diagnosis of
fintestinal microbiota dysbiosis in patients with -

MAFLD, appropriate methods shall be selected in

preferred detection method due to its advantage of
multi—target analysis. (Level of evidence: A;

II. Treatment of MAFLD

( 1) General treatment

The treatment of MAFLD requires multidisciplinary
collaboration. Patients should establish a healthy
lifestyle, control caloric intake, and maintain balanced
nutrition. Body weight reduction is a critical measure to
improve metabolic disorders and liver injury. For
patients complicated with obesity, type 2 diabetes

mellitus, dyslipidemia, hypertension, or cardiovascular
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disease, standardized treatment shall be administered by
specialist physicians or general practitioners.

(I ) Pharmacological treatment

For the treatment of T2DM, hypoglycemic agents
with weight loss effects shall be preferentially selected ,
such as glucagon-like peptide—1 receptor agonists,
sodium—glucose co—transporter 2 inhibitors, or
metformin.  For  patients  with  concomitant
hyperlipidemia, statins are the first choice for
pharmacological  treatment. For patients  with
concomitant hypertension, angiotensin—converting
enzyme inhibitors or angiotensin Il receptor blockers are
the first-line medications, and non-selective
B-blockers can be combined in patients with significant
portal hypertension. For MAFLD patients with a body
mass index (BMI) =28 kg/m?, anti—obesity medications
can be used, and bariatric surgery may be considered if
the surgical indications for weight loss are met™".

() Microecological preparation therapy

At present, a variety of microecological
preparations  (including probiotics,  prebiotics,
synbiotics, postbiotics, etc.) have been widely used
in clinical practice and have shown favorable
therapeutic effects. Engineered probiotic products
with targeted colonization function are under
development, which are expected to become an
important tool for personalized medicine.

1. Probiotics: Refer to live microorganisms that
confer a health benefit on the host when administered
in adequate amounts, with the effect of reconstructing
the intestinal microecology. They have a favorable
therapeutic effect on MAFLD patients with mild to
moderate  intestinal

microecological  dysbiosis.

Currently, Bifidobacterium and Lactobacillus are the

. . o« . 2
most commonly used strains in clinical practice ™.

A meta—analysis of 9 randomized controlled

[23]

trials conducted by Li et al. showed that

Lactobacillus  plantarum  significantly — reduced

patients” BMI, along with improvements in abdominal

fat and inflammatory markers (such as interleukin—6
y

protein). A

and  high—sensitivity =~ C-reactive

randomized controlled trial completed by Bai et al.”"
indicated that Bifidobacterium breve BBr60 can safely

and effectively regulate BMI, body weight, blood

glucose, blood lipids, and liver function parameters,
and its mechanism of action may be related to the
effect of BBr60 on key intestinal flora.

In the in—depth research on probiotics in the treatment
of MAFLD, it has been found that the effect of single strains
has certain limitations. A study by Kwon et al. ' showed that
patients in the multi=strain combination treatment group
(containing Lactobacillus  paracasei BEPC22  and
Lactobacillus plantarum BELP53) had significant reductions
in body weight, BMI, body fat percentage, and body fat
mass compared with the placebo group, while the abundance
of Akkermansia was significantly higher than that in the
placebo group (all P<<0.05). A study by AlMalki et al.”’
found that after 12 weeks of treatment with a preparation
containing 3 Lactobacillus species and 3 Bifidobacterium
species (HEXBIO group) , energy intake, body weight,
waist circumference , fasting blood glucose , and low—density
lipoprotein levels in overweight subjects were significantly
improved compared with the control group(all P<<0.05).

To ensure that probiotic preparations achieve the
expected therapeutic effect, the following key points shall
be noted in clinical application: First, the administration
time has a significant impact on the viability of probiotics.
It is recommended to administer them with meals or
within 30 to 60 minutes after meals to improve the
efficiency of viable bacteria colonization in the intestinal
tract. Second, as live bacterial preparations, probiotics
should not be used in combination with antibacterial
agents in principle to avoid potential interactions. If
combination therapy is indeed necessary, increasing the
dose of probiotics or adjusting the administration interval
can be considered, and an interval of more than 2 hours

is usually recommended"”™,

¢ dysbiosis, and multi-strain probiotic preparations

f; time and method of probiotics can affect the safety

Recommendation  3: Probiotics  treat :

MAFLD by regulating intestinal microbiota

' have better therapeutic efficacy than single—strain :
preparations. (Level of evidence: A; Strength of :
recommendation: Strong) The administration

“and efficacy of probiotics in the treatment of .
obesity. (Level of evidence: A; Strength of
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2. Prebiotics: Refer to a class of organic
substances that are neither digested nor absorbed by
the host, and can selectively promote the metabolic
activity and proliferation of beneficial bacteria in the
body, thereby improving the host's health®’.
At present, prebiotics with high-level evidence
and widespread recognition almost all belong
to  carbohydrate polymers, including inulin,
galactooligosaccharides (GOS) , fructooligosaccharides,
and oat B—glucan.

Among numerous prebiotics, inulin—type
fructans (ITF) have long been the focus of
research, with a regulatory effect on obesity and
metabolic  disorders™. Metabolites produced
during ITF fermentation include short—chain fatty
acids, propionic acid and butyric acid, which may
help regulate appetite and insulin secretion. A
study by Hiel et al.”" found that healthy adults
consuming vegetables rich in ITF had enhanced
satiety, along with positive changes in the
composition and function of the intestinal
microbiota. The results of a randomized,
single=blind, multicenter, placebo—controlled
trial conducted in 150 overweight patients showed
that consumption of vegetables rich in natural
inulin can reduce energy intake and body weight in
overweight populations, with a significant increase

in the number of Bifidobacterium"™?'.

In addition to ITF, GOS also have a weight loss
effect. A study by Kong et al."* found that GOS can
effectively slow down body weight gain in rats with
diet—induced obesity without altering energy intake.
GOS significantly inhibited the hypertrophy and
hyperplasia of white adipose tissue, and markedly
reduced the fat—to—body weight ratio. Consistently,
GOS significantly improved the levels of serum
triglycerides, total cholesterol, and low—density
lipoprotein cholesterol. Notably, GOS significantly
upregulated the expression levels of browning-related
proteins in both WAT and brown adipose tissue,
including uncoupling protein 1, PPARy, and PPARYy
coactivator la. Chappuis et al.”" concluded that GOS
can improve blood lipid levels and prevent the

NAFLD

occurrence  of through  mechanisms

independent of body weight management and blood
glucose regulation.

It has been reported that conjugated linoleic acid
and xylo—oligosaccharides (XOS) have potential
therapeutic effects on obesity and diabetes. A
meta—analysis showed that CLA combined with
exercise intervention can reduce body fat percentage,
improve insulin resistance and blood lipid levels™'.
Another study found that XOS can regulate the
composition of intestinal microbiota in mice fed a
high—fat diet, increase the abundance of beneficial
bacteria, alleviate metabolic abnormalities and
cognitive dysfunction, and ameliorate the imbalance
of lipid composition in the hippocampus™*.

As an emerging dietary supplement, prebiotics
have multiple benefits for human health. However,
the existing clinical trial data are still insufficient,
and further randomized controlled trials targeting the
target population are needed to clarify the metabolic
health effects of specific prebiotics on patients with
MAFLD.

3. Synbiotics:  Refer to the compound
preparations of prebiotics and probiotics, which
combine the biological functions of probiotics and the
metabolic regulatory effects of prebiotics, and can
synergistically enhance immunity and improve
intestinal health.

Synbiotics regulate the composition of the
intestinal microbiota, which can significantly reduce
body weight, waist circumference, BMI, body fat
percentage, and high—sensitivity C-reactive protein
levels, while improving high—density lipoprotein
cholesterol levels and enhancing the quality of life
related to gastrointestinal health™. Bifidobacterium
animalis subsp. lactis GCL2505 is a probiotic strain
isolated from the feces of healthy adults. A 12-week
double—blind,

parallel-group comparative trial conducted in Japan

randomized , placebo—controlled,
showed that compared with the placebo group, the
visceral fat area in the GCL2505 group was
significantly reduced from baseline at week 8 and
week 12, with a significant increase in the total
number of Bifidobacterium in feces™”'. Compared with

the intake of GCL2505 alone, the intake of GCL2505
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combined with inulin in overweight people can effectively
reduce abdominal fat accumulation and increase the
abundance of intestinal Bifidobacterium™. Shi et al. "
developed a novel synbiotic composed of Lactobacillus
plantarum LLY-606 and GOS, which can significantly
reduce human visceral fat and waist circumference,
alleviate obesity in mice, while improving the structure of
intestinal microbiota and increasing serum arginine levels.

The synbiotic composed of Lactobacillus
paracasei K56 and GOS or XOS can significantly
increase the relative abundance of Lactobacillus,
Bifidobacterium, Enterococcus  faecalis  and
Cyanobacteria in the fecal microbiota of overweight
individuals, and reduce the abundance of Shigella
and Escherichia. These changes are associated with
reduced levels of carbon dioxide, methane and
hydrogen sulfide, as well as increased concentration
of short—chain fatty acids (SCFAs) ", Large—scale
independent studies have shown that synbiotics
prepared with specific strains (such as Lactobacillus
gasseri) as dietary supplements have weight loss and
anti-inflammatory activities. When combined with
galactomannan and (or) inulin fiber, they can
enhance the effect of body weight management by
synergistically promoting the production of SCFAs
and  microbiota remodeling*’.  The  synbiotic
composed of Akkermansia muciniphila and the
antioxidant quercetin can improve the pathological
process of early—stage obesity and non—alcoholic fatty
liver disease by regulating bile acid metabolism and
intestinal ~ microbiota. Its mechanisms include
promoting bile acid synthesis, enhancing bile acid
flux in the enterohepatic circulation, inhibiting
hepatic  inflammatory  state, and  regulating
adipogenesis and lipid storage in white adipose
tissue'*. This study elaborated a novel mechanism of
Akkermansia muciniphila in improving MAFLD, and
suggested that the combination of Akkermansia
muciniphila and quercetin can be used as a feasible
strategy for MAFLD management. The synbiotic
MN-Gup-GOS-XOS, composed of Bifidobacterium
animalis subsp. lactis MN=Gup, GOS and XOS, can

effectively reduce body fat percentage, waist

circumference and serum low—density lipoprotein

cholesterol levels in obese patients, promote the
proliferation of beneficial bacteria, and increase the
content of chenodeoxycholic acid, a bile acid

(43
substance™’.

Recommendation 4: Synbiotics can treat
: MAFLD by reshaping the intestinal microbiota
7 through synergistic or complementary effects.
: (Level of Strength  of

* recommendation: Weak)

evidence : B;

Postbiotics: Refer to inactivated probiotics and
their metabolites that confer health benefits on the
host*. A growing number of studies have shown that
postbiotics have a significant therapeutic effect on
MAFLD, and have gradually become a new focus of
research on MAFLD treatment. A study by Plovier et
al."®! found that the protein Amuc_1100 isolated from
the outer membrane of Akkermansia muciniphila can
interact with Toll-like receptor 2, and significantly
improve intestinal barrier function and obesity in mice
fed a high—fat diet. In particular, this protein remains
stable even at the temperature used for pasteurization.
The heat—inactivated form of Bifidobacterium
animalis subsp. lactis CECT 8145 (h-k Ba8145) can
reduce visceral fat content in individuals with
abdominal obesity. Intestinal microbiome analysis
showed a significant increase in the abundance of

“1 Targeted delivery of propionate to

Akkermansia
the colon of obese individuals leads to reduced body
weight, decreased intrahepatic lipid content, and
improved distribution of intra—abdominal adipose
tissue”. A study by Zhao et al. “* found that a
combination of postbiotics and prebiotics can promote
fecal lipid excretion and effectively ameliorate
high—fat diet—induced obesity in mice. The above
research results elaborate the potential value of
postbiotics in the treatment of obesity, but the

specific molecular mechanism of its anti—obesity

effect remains to be further studied in depth™*".

Recommendation 5: Postbiotics can be used .
in the treatment of MAFLD. (Level of evidence: ‘
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Recommendation 6: There are numerous
- types of probiotics, prebiotics, synbiotics and
» postbiotics, and the clinical use of these
preparations shall comply with the specification
instructions of each category. (Level of evidence:
A ; Strength of recommendation : Strong)

(IV) FMT therapy

FMT is a treatment method that transplants the

normal microbiota from the feces of healthy donors
into the intestinal tract of patients to reconstruct the
imbalanced intestinal microbiota ecosystem,
thereby treating intestinal diseases and related

[50]

extraintestinal diseases™'. This technology has a
significant therapeutic effect on liver cirrhosis and its
complications caused by MAFLD. FMT technology
covers multiple key links including donor screening
and management, preparation of microbiota
preparations, assessment of indications and
contraindications, selection of transplantation
routes, operating procedures, treatment course
setting, monitoring and management of adverse
reactions, and efficacy evaluation criteria.

1.Donor screening and management: (1) Screening
of standard donors: Both related and unrelated donors
can be used for microbiota transplantation in patients with
MAFLD, but donor conditions must be strictly
evaluated, with screening focused on 6 dimensions
including physiological status, psychological status,
personal and family history, stability, sustainability, and
tolerance'™’. The assessment of physiological status is
mainly completed through physical examination and
laboratory tests, requiring donors aged 18 to 30 years
old, with a BMI of 18.5 to 23.9 kg/m?, and normal
results in physical examination, routine blood test,
blood biochemical test, and pathogenic indicators.
The assessment of psychological status adopts
interviews and standardized scales, including the
Self—-Rating Anxiety Scale, Self-Rating Depression
Scale, and Pittsburgh Sleep Quality Index, with all

results within the normal range. Personal and family

history is obtained through systematic medical history
inquiry, and the following conditions must be met: no
gastrointestinal discomfort in the past 2 weeks; no use
of acid suppressants, antibiotics, or immunosuppressants
in the past 3 months; no history of gastrointestinal
surgery, acute or chronic infectious diseases, adverse
reactions, autoimmune diseases, metabolic diseases, or
malignant tumors; no bad habits such as smoking and
alcohol consumption; no vaccination, participation in
drug trials, or travel to epidemic areas in the past
6 months; no relevant family history, and not in
menstrual period or pregnancy. Donor stability is
verified by biochemical tests and fecal microbiota
sequencing every 2 months. Donors must commit to
continuous donation, with specific requirements of at
least 2 donations per week, and each fecal sample no
less than 50 g. It is recommended to ensure the
sustainability of donation by establishing personal
files and regular follow—up. Donors shall restrict the
intake of intolerance foods (such as dairy products,
egg products, etc.) 7 days before transplantation,
and undergo food tolerance screening; those with food
intolerance shall not participate in this donation.
(2) Donor management 1) Managed by dedicated
personnel, and informed consent form must be signed
at the time of enrollment; @ Health questionnaire
must be filled out before each donation, and regular
physical re—examination shall be conducted every 8 to
12 weeks; @ Establish personal files and maintain
follow—up for donors, timely adjust their lifestyle and
diet, and exclude them if necessary; ) The
recommended donation frequency is at least 2 times a
week , with no less than 50 g of feces per donation. If
the fecal volume is too low, attention should be paid

to their gastrointestinal function.

;: healthy adults aged <30 years old (optimal 18 to :
% 24 years old) with a BMI of 18.5 to 23.9 kg/m’

‘  shall be preferentially selected. (Level of evidence:

Recommendation 7: When selecting donors,

A ; Strength of recommendation : Strong)
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© recommendation : Strong)

< shall be established through strict questionnaires,
¢ interviews, blood and fecal tests from 6 dimensions "
¢ including physiology, psychology, personal and
family history, sustainability, stability, and
¢ tolerance. (Level of evidence: A; Strength of

shall be implemented for donors to maintain their :
stability and sustainability of donation, including
- regular health re-examination and retention testing
¢ of fecal samples. (Level of evidence: A ; Strength of

' feces regularly, maintain a healthy diet, avoid
high—fat, high—protein and irritating foods, and
encourage food diversity and moderate exercise at
the same time. (Level of evidence: B; Strength of

Recommendation 9: Appropriate management

Recommendation 10: Donors shall donate :

' recommendation: Weak)

2. Preparation of microbiota preparations:
Microbiota preparations include two types, including
fecal bacterial suspensions and fecal microbiota
capsules. Despite different dosage forms, they share
the same core principle, which is to reconstruct the
intestinal balance

microecological through

transplantation  of  healthy  microbiota™.  The
preparation of fecal bacterial suspension covers key
steps including feces collection, bacterial suspension
separation, and quality control. Feces collection shall
use a dedicated sterile container to collect samples on
site, with simultaneous registration of donor
information and  completion of identification,
weighing, and preliminary evaluation,  while
maintaining anaerobic conditions throughout the
process. The prepared bacterial suspension shall be
preserved at —80 °C , with a general shelf life of
6 months. It shall be thawed in a 37 °C water bath
before use, and the administration shall be completed

53]

within 6 hours after thawing' At present, the
microfiltration washing method based on an automatic

purification system is widely used in clinical practice

to prepare bacterial suspension. This method helps
reduce FMT-related adverse events, enables
quantitative enrichment of microbiota, and maintains
the therapeutic effect at the same time™". Regarding
the optimal feces collection volume, there are
differences among different guidelines: the UK
guideline recommends 50 g, and the European
guideline recommends 30 g”*. Studies have shown
that a sample volume less than 50 g may reduce the
therapeutic efficacy and increase the risk of
recurrence””. Domestic experience indicates that a
collection volume of no less than 120 g helps ensure
the required bacterial count””. For bacterial
suspension separation, the collected fecal sample is
loaded into an automatic purification system with the
pipeline connected, and isotonic saline is added at a
ratio of 1:5 to prepare the suspension. After multiple
rounds of centrifugation (3 000 to 5 000 r/min,
centrifugation radius 10 to 15 em, 3 min per round) ,
the supernatant is discarded, and washing is repeated
3 times to obtain purified microbiota. In the quality
control link, non-contact optical quantitative
method is adopted after washing, with 10 mL
(approximately 1.0 X 10'* bacteria) as 1 basic unit
(U). The bacterial suspension is prepared at a
ratio of 2 mL isotonic saline per 1 U of microbiota,
which is wused for immediate administration,
freeze—drying, or low—temperature storage. For
cryopreservation, sterile glycerol is added to the
bacterial suspension to prepare a bacterial solution
containing 10% glycerol, which is stored protected
from light"**'. The shelf life of the bacterial
suspension is 6 months at =80 °C , and up to

60

10 years in liquid nitrogen®’. The final product

shall undergo aerobic and anaerobic bacterial
testing to ensure the viable bacterial count and

safety™".

 collected for FMT shall be no less than 50 g, and

* bacterial count obtained at one time. (Level of
3‘ evidence: A; Strength of recommendation: 3

- a collection volume = 120 g can ensure sufficient :

© Strong)
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Recommendation 12: It is recommended to °
use an automatic purification system combined .
> with a microfilter to prepare washed microbiota.
(Level of Strength  of :
: recommendation: Weak)

evidence: B;

Recommendation 13: The therapeutic
efficacy of FMT using fecal microbiota prepared
from fresh feces is comparable to that using fecal
" microbiota prepared from frozen feces. (Level of
evidence: A; Strength of recommendation:

: Strong) ]

Recommendation 14: Donor fecal samples
' shall be preserved for at least 2 years for safety
evidence traceability, and donor screening data
- and laboratory records shall be preserved for at
least 10 years. (Level of evidence: C; Strength of :

» recommendation: Weak)

To overcome the limitations of traditional FMT
technology in the preparation and application of
bacterial suspension, as well as to simplify the
operation and reduce patient discomfort, fecal
microbiota  capsule transplantation has  been
developed. This technique is suitable for patients
without dysphagia and has the advantages of
convenient administration, easy popularization, good
tolerability and high safety . Studies have shown that
the efficacy of oral fecal microbiota capsules in the
prevention of recurrent infections is comparable to
that of transplantation via colonoscopy ™. The
preparation of fecal microbiota capsules includes the
following steps. (1) Preparation of lyophilized
microbiota: Dissolve the intestinal bacteria protectant
in sterile isotonic saline, add the washed microbiota,
mix well, perform freeze—drying, and store under
frozen conditions for no more than 3 months.
(2) Capsule preparation: Dispense the lyophilized
bacterial powder into capsules, seal the packages,
and store at 4 ‘C, with a shelf life of no more than
6 months. (3) Quality control: The requirements are
consistent with the preparation standards of fecal

bacterial suspension.

3. Indications and contraindications of FMT:
(1) Indications: Multiple randomized controlled
trials have shown that FMT has the potential to
improve some metabolic and liver disease indicators
in patients with MAFLD, with favorable safety * '
For MAFLD patients with obvious intestinal
microecological dysbiosis, FMT intervention may be
cautiously explored in clinical research or a strictly
standardized medical setting on the premise of fully
informed consent and compliance with ethical norms.
(2)  Contraindications: ~ There are  definite

contraindications  for  microbiota  transplantation
therapy: (D Severe immunodeficiency, such as
neutrophil count<<1.5X10’/L or lymphocyte count<<
0.5X10°/L; @ Active intestinal injury, including
patients with acute fulminant colitis, severe mucosal
damage, toxic megacolon, intestinal obstruction, or
those receiving enteral nutrition; 3 Severe systemic
infection, such as patients with  systemic
inflammatory response syndrome or extraintestinal
organ infection who must receive broad—spectrum
antibiotics; @ Significant nutritional and metabolic
disorders, such as BMI<<15 kg/m?, serum albumin
level <25 ¢/L., or fecal and urinary incontinence;
@ Recent use of immunosuppressants or cytotoxic
drugs, such as treatment with doxorubicin or
rituximab, or medium—to—high dose glucocorticoids
equivalent to more than 20 mg prednisone per day for
more than 4 consecutive weeks; (© During

pregnancy or lactation.

: microecological dysbiosis on the basis of weight
« control and pharmacological treatment. (Level of
¢ evidence: A; Strength of recommendation:

* Strong) :

recommended for MAFLD patients with intestinal

of evidence: A; Strength of recommendation:
Strong

Recommendation 16: The contraindications
' of FMT include patients with unstable vital signs,
severe intestinal injury, severe

. immunosuppression and pregnant women. (Level
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4. Routes of FMT: FMT is classified into fecal
bacterial suspension transplantation and fecal microbiota
capsule transplantation according to the form of
microbiota preparations, and the clinical administration
route should be selected based on the individual
conditions of patients'®’. The administration routes of
FMT are mainly divided into upper and lower
gastrointestinal ~ tract routes. Upper gastrointestinal
administration can be infused via gastroscopy,
nasogastric tube, nasojejunal tube, or gastrostomy tube ;
lower gastrointestinal administration often adopts methods
such as colonoscopy, sigmoidoscopy, or retention enema.
When clinical conditions permit, transcolonic infusion of
the bacterial suspension into the right hemicolon is
preferentially recommended. The efficacy rate reported for
this route can reach 94.8%, which is superior to the
upper gastrointestinal route of administration'®’ , and its
safety is comparable to that of other routes ™. In contrast,
the success rate of single anal enema is usually lower than

7 but it is easy to operate and

that of colonoscopy
repeated administration helps to improve the therapeutic

effect'®™

Recommendation 17: For patients with
- contraindications to lower  gastrointestinal

- administration due to intestinal obstruction or

gastrointestinal route can be selected for FMT.
' (Level  of Strength  of

recommendation : Strong)

evidence : A;

- severe intestinal inflammation, the upper :

: via the upper gastrointestinal route,, the volume of
. controlled within 100 mL and no less than 50 mL

- recommendation : Strong)

fecal bacterial suspension is recommended to be

at minimum. (Level of evidence: A; Strength of '

dysphagia, the upper gastrointestinal route for

Recommendation 19: For patients with

' FMT should be avoided. (Level of evidence: A;

5. Procedures of microbiota transplantation:

(1) Preoperative preparation for fecal bacterial

suspension transplantation assisted by colonoscopy:
(D Informed consent: Explain the operational purpose,
expected benefits and potential risks to patients in
detail, clarify the preparation process of fecal
microbiota, and obtain written informed consent.
@) Equipment and supplies preparation: Prepare a
colonoscope, dedicated sheath for transendoscopic
enteral tubing (TET), 4 to 6 titanium clips, 8 to 10 mLL
medical liquid paraffin, 3 pieces of disposable dry gauze
and 1 piece of "sandwich" dressing. ) Patient
pretreatment: It is recommended to discontinue
broad—spectrum antibiotics at least 24 h before FMT'®’,
Bowel preparation is performed by oral polyethylene
glycol or enema. For intolerant patients, residue—free
diet, oral lactulose or fractional enemas can be used 1 to
2 d before operation™. Bowel lavage may cause vomiting
or aspiration, and should be used cautiously in patients
at high risk of aspiration, such as those with dysphagia,
intestinal obstruction or long—term bed rest”". Painless
endoscopy is recommended ; non—anesthetic operation
can also be considered if intestinal lesions are mild.
(2) Operational procedures of fecal bacterial
suspension transplantation assisted by colonoscopy:
(D Lubrication and catheterization : Inject 4 to 5 mL
of liquid paraffin into the TET extension tube, fully
lubricate the guidewire, and insert it completely into
the extension tube.(2 Colon evaluation: Complete the
colon examination and position the endoscope at the
ileocecal junction or ascending colon™. (3) Biopsy
channel lubrication: Inject 3 to 5 mL of liquid
paraffin through the biopsy channel to ensure smooth
movement of the dedicated sheath for TET within the
channel. @ The dedicated sheath for TET insertion:
Advance the TET tube through the biopsy channel to
the ileocecal junction; the assistant helps fix the anal
canal segment during withdrawal of the endoscope.(®)
Endoscopic fixation: Reinsert the endoscope to the
ileocecal junction, and fix the fixation suture to the
intestinal wall with titanium clips (2 clips for the first
site, additional clips as appropriate). © Position
adjustment: Withdraw the endoscope slowly and
fine—tune the dedicated sheath for TET at the anal
end to expose the optimal fixation suture loop.
(@ Guidewire removal: Expose the guidewire after

withdrawing the endoscope, hold the dedicated
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sheath for TET gently, and pull out the guidewire
slowly. External fixation: Connect the one-way
valve, fix the dedicated sheath for TET to the perianal
skin with adhesive tape (about 2 cm from the anus) ,
and fix the distal end to the ipsilateral buttock without
excessive tightness.(©) Bacterial suspension infusion:
Instruct the patient to lie in the right lateral position,
and slowly infuse an appropriate volume of bacterial

suspension at a suitable temperature via the dedicated
sheath for TET (recommended dose 50 to 150 mlL,
viable bacteria count=2.5X<10" U, flow rate 25
to 50 mlL/min). After infusion, maintain the 10 °
Trendelenburg right lateral position for at least 30 min,
then turn to the supine position ™. For repeated infusion,
the dedicated sheath for TET can be lefi to fall off
spontaneously ; the tube can be removed by applying
gentle force slowly. The whole process from preparation to
infusion of the bacterial suspension shall be controlled
within 2 h. (3) Fecal microbiota capsule transplantation
Lyophilized fecal microbiota capsules can be stored at room

74,75

temperature ™. Tt has been reported that the efficacy of

lyophilized fecal microbiota capsules in the treatment of
Clostridioides difficile infection is 78% to 96% ™', which
is comparable to single FMT via colonoscopy ®’. The
capsule formulation can be used without physician
assistance, which is more convenient and helps reduce
medical costs. No serious adverse reactions have been
observed so far. Patients shall take the capsules orally twice
daily on an empty stomach for 7 consecutive days.
Capsules shall be taken out of the frozen state 2 h before
administration and used after rewarming at room

temperature.

:: patients discontinue antibiotics at least 24 h before
¢ FMT. (Level of evidence: A; Strength of

Recommendation  22: Routine  bowel :

¢ preparation shall be performed at least 24 h before
: FMT, with oral polyethylene glycol combined with

a residue—free or low-residue diet. (Level of

Recommendation 23: The fold—clamping
method is strongly recommended to enhance :

¢ fixation stability. Oblique clamping of titanium
: clips on the intestinal wall shall be avoided as :
7 much as possible, and the fixation area shall be :

kept away from regions with severe erosion,
ulceration or pseudopolyps. (Level of evidence: :
- A; Strength of recommendation : Strong)

Recommendation 24: FMT via the lower

| gastrointestinal tract is more effective and
¢ associated with a lower overall risk than the upper

gastrointestinal route. (Level of evidence: Aj;

Recommendation 25: It is recommended to

7 infuse the bacterial suspension into the right colon
¢ near the ileocecal region via colonoscopy. (Level of :

evidence : A ; Strength of recommendation : Strong)

Recommendation 26: Shortening the interval &
' from feces collection to infusion helps maintain
' microbiota viability. (Level of evidence: C;
- Strength of recommendation: Weak )

Recommendation 20: It is recommended that %

Recommendation 27: To reduce the risk of °

faspiration, oral administration of lyophilized

fecal microbiota capsules is not recommended for

| patients at significant risk of reflux. (Level of

' evidence: A; Strength of recommendation: ¢

Weak)

: recommendation: Strong)

recommendation: Weak)

Recommendation 21: It is recommended to :
' perform FMT assisted by painless colonoscopy is :

:preferred. (Level of evidence: B; Strength of :

6. Treatment course and cycle of FMT: At
present, experts both at home and abroad recommend
that the treatment course and cycle of FMT for
MAFLD should be individually adjusted according to
the patient’s response, and multiple transplantations
are superior to single transplantation. According to

expert opinions and clinical practical experience, it is
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recommended to perform FMT for 3 consecutive days
per month, once a day, and stable efficacy can be
achieved after 3 consecutive months. Maintenance

treatment with fecal microbiota capsules can be

¢ cycle of FMT should be individually adjusted
> according to the patient’s response. It is

: recommended for 3 consecutive days per month,
once a day, and 3 consecutive months as one
treatment course. (Level of evidence: C; Strength of
recommendation: Weak ) .

“or are unwilling to receive colonoscopy—assisted :
FMT, oral lyophilized microbiota capsules can be
used instead , 3 times a day, 6 capsules each time,
: for a total of 2 weeks. (Level of evidence: C;

9]
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Recommendation 30: It is recommended to :

' add one additional standard treatment course on
' the original basis if any of the following conditions
is met: (1) Presence of comorbidities or
< long—term medications that may significantly
 interfere with the activity of intestinal microbiota ;
(2) One additional standard treatment course for
every 5-year extension of the disease course;
' (3) Age = 65 years. (Level of evidence: C;

7. Adverse reactions of FMT and their
management: After FMT, patients should be closely
monitored  for adverse reactions, including
gastrointestinal symptoms, body temperature, blood
pressure, pulse and respiratory rate. Common adverse
reactions are mainly limited to the gastrointestinal
tract, such as nausea, abdominal pain, abdominal
distension or diarrhea. Most symptoms are mild and
can resolve spontaneously. The establishment of a
standardized adverse event reporting mechanism is
recommended. For mild reactions (such as dizziness,
slight gastrointestinal ~ discomfort, etc.) , close
observation is the main approach; if moderate
symptoms occur, symptomatic and supportive

treatment should be given, and FMT should be

suspended if there is no improvement. When severe
reactions such as fever, severe abdominal pain or
severe diarrhea occur, transplantation should be
paused or terminated immediately and appropriate
management should be provided. When the patient’s
body temperature exceeds 39 ‘C , enterogenic
infection should be alerted. Pathogen screening
should be carried out immediately, including fecal
pathogen detection and blood culture of both donors
and recipients, and supportive measures such as
anti—infective treatment and fluid replacement should
be initiated at the same time. In the event of a
life—threatening clinical condition, FMT must be
stopped  immediately  and

prompt  emergency

intervention should be initiated.

7 closely monitored for adverse reactions after

Timely intervention should be given in case of

Recommendation 31: Patients should be &

' FMT, including changes of gastrointestinalJ
symptoms, body temperature and vital signs.

moderate to severe symptoms. (Level of evidence:

7 C; Strength of recommendation : Weak)

8. Monitoring of FMT: (1) Routine indicator
testing includes clinical manifestations, inflammatory
markers, immune and biochemical indicators,
intestinal barrier function, microbiota analysis, and
nutritional  absorption  assessment. @ Clinical
observation: Vital signs and abdominal symptoms
(such as abdominal distension, abdominal pain,
diarrhea) of patients should be continuously
recorded, with attention to defecation frequency,
consistency and intestinal peristalsis. If fever occurs
(body temperature>>38.5 ‘C ) , blood culture should
be performed in time, and antibacterial drugs should
be selected according to clinical experience and test
results. @

monitoring of indicators such as C-reactive protein

Inflammatory ~ markers:  Dynamic
and interleukins helps reflect changes in intestinal
inflammatory  status and therapeutic response.
@ Intestinal barrier and microbiota status: Intestinal
barrier function is evaluated by serum levels of diamine
oxidase, D-lactic acid and endotoxin. Meanwhile, the
transplantation effect is comprehensively evaluated

combined with analysis of microbiota composition and
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diversity. 4 Nutritional absorption indicators: BMI, arm

muscle circumference, calf circumference, serum
albumin, hemoglobin, transferrin and nitrogen balance
are monitored to evaluate the recovery of intestinal
absorption function. &) Biochemical indicators: Blood
glucose, blood lipids, liver and kidney function, and
coagulation function are regularly tested to assess

changes. (©)

indicators : The number and activity of immune cells are

systemic  metabolic Immune-related
monitored to evaluate the impact of FMT on host immune
regulation. (2) Detection of fecal Bifidobacterium/
Enterobacteriaceae ratio ( B/E ratio)'”’, This ratio can be
used as a reference indicator of intestinal microbial
colonization resistance. A B/E ratio™>1 indicates favorable
colonization resistance ; a B/E ratio <<1 indicates decreased
colonization resistance. (3) Follow—up and adverse event
monitoring, The first follow—up is recommended 3 to
7 days after treatment, focusing on the evaluation of
symptom relief and short—term adverse events'™. The
second follow—up is performed around the 4th week to
further evaluate the durability of efficacy and recurrence
risk ™", There is no unified standard for the long—term

which should be

formulated according to the individual disease progression

follow—up  period, individually
and safety requirements to accumulate long—term safety
data.

9. Efficacy criteria of microecological preparations :
The efficacy evaluation of microecological preparations
in the treatment of MAFLD should be comprehensively
judged based on multi—-dimensional indicators. Although
there is no global unified "gold standard", domestic and
international research and clinical practice mainly
conduct evaluation from the following aspects: patient
symptoms and signs, liver biochemical indicators,
microbial metabolic indicators, controlled attenuation
parameter value, liver/spleen density ratio on plain CT
scan, magnetic resonance proton density fat fraction,
intestinal microbiota structure and liver histological
This

evaluation

changes. evaluation system covers three—

dimensional dimensions from micro
(microbiota, metabolites) to macro (tissue, imaging,
biochemistry, symptoms). In the field of diagnosis,
treatment and research of MAFLD, non-invasive
quantitative measurement of liver fat content and

improvement of metabolic indicators are the most widely

used efficacy evaluation criteria in clinical practice and
research; while liver biopsy is still an irreplaceable

"gold standard" in confirmatory research.

© microecological preparations in the treatment of :

¢ Non—invasive quantitative measurement of liver fat -

- Strength of recommendation : Strong)

Recommendation 32: The efficacy of
. MAFLD should be comprehensively evaluated. :
content and improvement of metabolic indicators are -

' the most widely used efficacy criteria in clinical :

practice and research. (Level of evidence: Aj;

FMT should undergo standardized follow—up to

evaluate efficacy, recurrence and potential :

adverse events. (Level of evidence: A ; Strength of

recommendation : Strong)

Recommendation 34:
' transplantation is a critical window for observing
- clinical efficacy and short—term adverse events. (Level
 of evidence : B; Strength of recommendation : Strong)

Recommendation 35: It is recommended to
systematically evaluate the main efficacy indicators

at least 4 weeks after transplantation. (Level of

evidence: B; Strength of recommendation : Strong)

IV. Outlook

The technology of microecological preparations in
the treatment of MAFLD is developing rapidly. To clarify
the optimal dosage, treatment frequency and long—term
effect of intestinal microecological preparations and FMT
in the treatment of MAFLD, multi-center, large—
sample, randomized double=blind placebo-controlled
clinical studies still need to be carried out in the future.
At the same time, a number of new preparation
technologies are emerging, such as artificial intelligence—
assisted personalized microbiota transplantation, targeted
colonization of microbiota, nanomaterial encapsulation,
engineered bacteria preparation and liquid 3D printed
capsules, which are expected to further improve the

therapeutic effect of FMT.
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WU AR IR . GEIRS B A 708

&)

() iU R A2 W

Jo 38 A A R A 2 W] S 25 DL R BRC
(1) 2B B R BRAT I LU ) S5 OB IE S5 E R
1:3) 5 (2) % & PCR K I 8 7= 7 #F 1 -5 XU AT 1A
DNA $2 ULECA A5 L (B/E ) <13 (3) 494 8k
B R AR IE W R B R 2 a5 15 (4) 28
21 B 4 23 1 i S5 A 0 4 7 PR IS A R AR 5 (5) 7 3k
LA P o A a5 S S8 o A 2R B 97 LA AR

= MAFLD 3497

(—)—RRyT

MAFLD A7 5 2 FFHIME , 5B N T fg
A E S AR DRARE SR
A PR T 0 38 R 35 L RN 5L 405 ) B B e, X
TA IFACIHE 2 BOBE DR | 1M B 25 6L & i e 50
I8 995 1) R A, 7 Fh % Bl I U kg 4 R 5 U A R

() 259897

TRYT 2 RUME PRI e, AR e e R EL A U A
F14) B2 AR 245 00, g v It A 2 R IR -1 SZ AR B s
oy R DI ) B 2 2 A o )l R U 5
A AR BT , 25 003R 7 1 BT T 225 A =
I B, FH 24 1 32 I A R e 2 B it 4 ) 7 s o
Bk ER T A2 ARBH AR, A I 2 T bk s e A T B
FHARBERENE B 32 PR BHE 71 s X%F T BMIZ=28 kg/m® (1)
MAFLD 83, o] i Ul E 259, 75 & 08 T RIG 1E
Al R E T AR

(A FIFNIAYT

H AT, 2R A A W50 Cn g5 2B W 4242 0T A
Aot JeAETTE) CEIRIR) 2 IF s R A
RO . HLAT R ) e AR T RE Y T AR 2R AR TR OE
WA A ML RS I E S T

1. 25 2R TR R0 i A AT AR IS R
HAHEEMEMESNHIER . MRS
2P HP T MAFLD (3% B B a P e .
H A A A SUSE AT B A LA B R

Li 2520545 9 T BEAIL T A 06 A0 25 2K 0 M o
T FUAT BR AT 8 25 D A A BMIL, () B 08 45 1) i 8
J i R S A b s 0 (A A 40 A 35 -6 RN s € S iy
B RYMGE . Bai %5758 Y AL BGR S0 20 ,
S WUEL FT T BBro0 fE % 22 4 A 4% L I 5 BMIL A
IR | AR B D e AE bR, HAE FBL S AT RE
BBr60 X S5 7 1 TR A A4 52 A A7 G o

FETR AT 25 A5 TRIR YT MAFLD Bt 2, &



Fp FE BIFE AR IE BE (FR 3R S0) 2026 4F 4 H A 13 55 2 1) CHINESE RESEARCH HOSPITALS, April 2026, Vol. 13, No. 2 <17 -

PR — TR AR A VE FAEAE — 5 SR BR T o Kwon %5
R, Z WA BB A CE R T LA
BEPC22 FIE ¥ FLAT # BELPS3) 3 /A &  BMI K
B 43 LU B AR B 17 ek 2 22 T ) 26 S 2 o T B
2 R A R R A B TR (P <0.05) .
AlMalki 552 B 5T K B0, #8372 iR 4552 7 3 FhFLAT
A RN 3 Ff XU AT B | (HEXBIO 40) 3697 12 8 A
Hpgm A MR M 23 16 b AIC S B IR R
1K P50t B 2H B (2 4R v (P 44 <0.05) .
Sk 4 25 A TR T3R8 2 0T SR I R R
B 5 3 B AR QB AT 1 A, IR 2 ) R % 4 2R T
TP S, R ol & S 30~ 60 min [N
il AR 0 3 B R W T A SOR s HOk, 2 AR T
A kg 355 T A0 RO BN BS B 25 B L
Bk M EAER . AT ECE 2, T 2% g
£ A TR R R A 2 2 ) 3 R R B 2 h
5 O A

8T MAFLD, Z Wtk m £ W H AT ML FHE—
 ERREIF GERER A EFRE R, B4R
HfERRESTET LR EHENRE

AR GERER A EFRE R)

2. s A2 TC R — ALY, BEAN 280 T AL
W, SRE MR b A 1A N AT 15 B ARG 3
WEFE AR T A R AR . B RTTESE S
Bm HA Wt Ao LR TRk e R G
Yy, 40055 25 K AR 3R 2 FL B (galactooligosaccharide,
GOS) MRERIRMEFIHEAE B~ T

TEMRZ f A2 e, 46 K3 LR FEBE (inulin-type
fructan, ITF)— FL 2 WF 52 £ 550, O AT S RN i) 25
FLEA TR RS ITF & Rt F v = A AR
FLAGRIHENR TR N R AN T R, vl REA B T B
WO 2 . Hiel IR EH, B HE S
ITF i 532 14 fE R G A7 N\ P00 JISE R 528 [) ek iz 18 T R
NS DIRE R A B A . —THUTE 150 1968 o 7%
HHHITJRIEEL FRE 2l R B 45
SRR, B R KRB Ry i S5 ]k B AR B
AP AR, H OSSR B R i E 2

BRITF 4, GOS IR AT I FEA/E A . Kong %5 HF
FER I, GOSTEABUZRE XA RITE LT, "TAT 2L
R S IE R BB E S . GOS 2 4
il 1 E AR R AR S A O BRI TR

iR B . 5 Z AR Y 2, GOS B 35 8035 1 1M
TEH I R R [ IS % R R AR I K
o AEA TR A, GOSTE A (0 R (0 i 1 21 41
By B4 1S AN DGR R IA 7K AL A
AR 1, AL W AR 3 5 O 32 AR y AN
PPARy 3 3% N T 1o Chappuis %Ay, GOS
3 e 7 37 A R AR 9 s ) AL D S o
JEAKSE, 3T NAFLD 4 & 2 .

P i GE L S B0 W ol R A I RO B (xylo-
oligosaccharide , XOS) X A JB: FBE IR B A T8 7RG
JPVER . —IE A iR, JLHE W Ih ARG 542 30
THUA] AR AR 28 A R 5 R AT Sl g7k F
TR &% B, XOS AT I35 m AR/ B i 1
VRIELEL I, WA 25 T = B, A A S RN 1)
RERRAS , OBV Eh (A i A S 2 B 2 Al

ti A2 TOAE R 24 b TR R A i Bl B
A 27 1 1 A, B B AT I PR 56 B0 N TR 48
7 dE— 20 IF B X B AR A 6 B AL R 50 B
7%, DL 5 GE 25 A2 D0 X MAFLD 8 3% 9 10 5 it

3.E AT R A OIS A R R A I 3
Has AW oine S s Ao iR e, mT
I [ 5 A O ek I R

A TR i T8 R LAY, T S AR AR R

N BMI AR | i C Oy K K, )k
1o 2 B A A ML, O s T 1 (R AR DG AR
JiE™ o SRR R FLIR I Fl GCL2505 2 A {8
SR G N ZE A0 v 4 B 1 25 AR TR R RR , HAS — 300 R 1
12 JE A B LR |22 55 BRSP4 20 i 56
7N, 5 R A H L GCL2505 4H 7R 4 8 JE A
12 JE S P I g s T A e S 28 Wk 2 R AR, 260 v XL
I A PRSI S RN . 5 B A GCL2505 AH
Lo, M ABEE A GCL2505 4 464 vl A R/
T Mg 107 HE R, 388 0 B T UL A B = B2, Shi 5
TR T —M A FLAF B LLY-606 F1 GOS 41 %11
B AR TG, T I AR A PN R R i B R L D
/N ERNE J A ) Ao ol 355 M 3 TR AR 25 4 -2 T ot
TR E R IK -

Al T 1% FLAF 1 K56 5 GOS B XO0S 4 1 & 4
JC, 1] 5 B v R A AR R W B v LA TR
J& BB AT TR 261 1R T AR v TR P ARG R O
FEAGE S S0 A W8 X e fb 5 — S bk
FH e S Tt A S K Y- AR AR % e A i s T e 8 348 i
DM R AR ST 5T WY, SR AR A TR R (o £
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FLAF D) il 25 195 Az Jo R R IR S eb 7 7], HoAA
PR 522U H 58 R (50 45k £ 41k
B FH B, W I P R AR 2 g 7 1 A A B
TAE PR E AL W AR E A AR B R
B e 2 P RN S AL R B AL L 2R JT , Wl I
VAT RE T R AR O RN B G TR R s 0T IE e D
NAFLD Ao EE AR , HA L AL FG et AR R 5, 1
558 Ji — G 2 v R R i 0 O S RS
WA ENRIT AL A BAEAE . ST MR TR
T B 5 2 T B3 MAFLD (8Ll A g B R
Bi e 2 ] S0 A ZEIC A 1 TV S MAFLD 45 21
AT o B BUB T B LR A MN-Gup .GOS
F1 XOS ¥4 1l )4 £ JC MN= Gup—-GOS-XO0S, il %%
R AR Jh A8 5 A B e I TR O 35 V5% 8 i 2 1 IR
RSO RS 25 DRI E , S IR RR S 1y i
FEANHER B

= YRR IE Y W B LR ST MAFLD, (IER S5 4R : -

BRTEEB) o

4. J5 A0 SR AR Gt KO Ab B 25 A B AR
W, X e AR £ ORI Y R
B, J5 A et MAFLD BA W30 7R, i il
MAFLD 36 97 W 58 (9 8 £5 5 . Plovier % i 5% &
I, N RE WG TR AT T FMISE 53 B3 9 2 1) Amuc_1100 7]
55 Toll B 32 4 2 A BLAE H , 2 35 05 M 38 5 B T fig
FE B o /N R AE B, JE 288 1 28 B ECOR T i
FEA AR FE AR E o B ) AU FT B L R W A CECT
8145 Ay KT IE 20 (h—k Ba8145) A il 45 i 4 IE fik
HINERR G & . Wi A AL bt o Bl 5
B JE DRI RN R R0 % AL
Sl , FARE WS IR S s b T S AR
WAV AUFE . Zhao & W5 R, 5 Ao Ml 4
A= TCIILL G T A2 E 208 i I HE T, A3 2080 R IR
REHEFH/NRALRE . LR as LWk 154
JCAERE REREIAYT Hh VAR (8, (E IR YT RE EAE 1)
AR FHLHIA REifE— PR AR

WEENS: 5L T A T4 MAFLD, -

(P FMTIAYT

FMT 2 — i 2 W (B (B AR S A v ) 1 P AR
oAt = B IAIE Y, DA ER JE R A 1) I R AR S
HETTIRYT I 18 B 9 KA OC I AN 1 T i o i
AN MAFLD S 200 JF 1k e HIT % 0 B B 3%
JPao FMT H7 AW 35 (AR 7 18 55 5 B | B R ol 5] o
£ TG NIE S ESQUEEAL A ISR TR PR TR
JP R AE AN RSO Wi 5 A 34 DA R 20 o o
EE 2SS S78

1 AE AR B e 5 A B . (O ARE LA R T 8 | 2%
J& SR R AR BT T MAFLD (835 TR A,
HTE RS VAL LA S5, T 0 AR DR AS L0 R
B MNAKFES Faoe e Fretk Kz % 6 1
YEFE ST . AR B AS PPAR 3 B I A A
Ay J 9250 S A 58 B, R AR AR Y 18~30 %,
BMI 18.5~23.9 kg/m’, FLARAK KA | ifiL H #1044k
K REE AR AR TE 5 5 O BRSPS R VIR S bR
HEAL B (R G AR A PP 38 PIAR A 1 4 S UL
PR AR T B ) B AR IE R . AR F R
L RGeS (Al AR I, T DL A 2
e B WA 53 34 AR IR ) AR R sl
PERN R T A TR L g AR Y R R
FLIE B e gt AR e R B R
S5 TEMR PR ORS8O 6 S A R R R
B A S0 24 3 6 A 8 DX T AH O S
S AR K R R R e A 2 A A
1 2B P Ak 2 I R 288 B 0 B0 o HE IR 7K
WP ARG, ELAR IR B8 /DR G 2 Ik, BRI
FEEAMET 50 g HVGE T H A AR R Ko
I BE I B PR R b . AT FE RS AT 7 d PR
il 45 AT 52 02 i Can gL & B 248 Jf it
TR Z WA, HAEANTHZ AT S 5K
WA () R, Oh € AR, Ak
I 291 28 28 VI TR 2 A5 5 @B Uk 4R R i 7 JH S f R
() , I 2 3 (A 8~ 12 J&) ) & A kG s B A it iR
SEAN AN SRR BE DT, e i R AR 3 O U S
R, RS T LLGIBR s @4 R R R 2
2R BIRAND T 50 g, A5 2500 Bk D O
B A Iag .

EELG HER SET. SETREE
TRER S, REERE &K ER GE

(RRAARETRE8)

WEENT SRR, AR RERN <
30% (RfEH18~24 %) ,BMI 18.5~23.9 kg/m’H -

BB (ERSM A REREE)
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P AR MR AR 6 AR, E PG 5%
ViR IR B E S B SRR AR,
(EEER A EFRER)

F50g, BREE =120 g, THHE—XERKER
RHEGERERAHEERER)

R IRRA R AR (EESR B EFR
: E.55) :

BEESRR.-EWRAEIGKRRES

REGE, SRS EEO RN AR, F
ERAYMSHUTERIED . ERES B

TFMT, EFMERAL RREHSNEER
Y (ERER A EEREE R) :

C FHRE )

2. DRAURE TR0 P ) 28« BT o) 700 40 28 P e R R
6 TR e 20 T | HLSR) AR AS ) (LA 00 S P — B
Y7300 Ao B R R R M T S SO, 3%
TR VAL ) ) L S R AR L TR 43 B R T et A
G, RMREFMHEHLHARNY
WCHRFEZS | R B IR B e e e R S
WA VEAL , SRR YERE IR R 251 . WWH &5 T
-80 CIRAE, RAF I — e 6 > A L A T 48
37 “COKIIHTR , G 6 h T SE U . YT
IIfi PR 22 % FH 3T A shalifk 22 80 0 Sl B8 Ui 5 i
il 2 TR %O A B TR0 FMT AR R4,
I AT S PR A, RN R RRIR TR, K
FRERACRE R, A AE 25 R ETE M
HL50 ¢ BRNHE R HEFE 30 g0 BFR R,
FEA AR T 50 g, T BE AR IT 850 38 n & & K
. AN ERY, REEAET 20 /AT
TR T R BT T KR AR A 2 R A
BN ABNAifb RGe A % 15l A S
B ALK B, 4 2 K0 (3 000~5 000 r/min,
BERE10~15 em, 3 min/IR) )5 3£ Bl , BEE
V3R AR B R . T s AT YR A R
FHARRE A 2A 2 B s, L 10 mL(2 1.0 X 104441
B M 1A FEATHR A7 (U) 3 1 UBEEFIIA 2 mL
SEB AR K EAG) A BRI, FH T R A R
TR IR RATE . RAFET 26 B P I A TG
T e A B 10% H I A9 R, OB RS B
W TE-80 C T RAFWBR A 64 H , & Al ik
104F 7= W) 5 475 S0 5 R R A, L
PRUETE B e 24

ERAERWE, SER AR R RRE DR

EORTI0E (TRER:C;REEE.F)

Ry SENRA%R G FMT AR AE B 45 5 0 A
(4 Ja BRAPE , OF T AL A U R 3 AN, 2 T i e
BB RN A . %8 AR E T JC 7 i e 65
B BHAMHERE 5 THE) ™ 2 vy B4
PR SRR RS N, 11 IR 3 T i 7 T
BORAE IR T T RS K45 A A
FETA S B A48 LR AP R L (1) B R T DA R
¥l B ORI R T RSB oK A B G
P RE RS R TR R TIR IF TR AT
PRAFA L 3 H o (2) B 9 i 45 < 8 VR RS 43
B AN HE B R T 4 CA R, PR T 7E
6 ™ H LA . (3) B i 45 i« 2K 5 28 T 2 W ol &
FRifE—E .

3.FMT (38 W GiE 5 28 B : (1)38& N, 25
HLXT BRI 2 W], FMT 76 MAFLD [ 35 b B s
T A 5 R FE AR BT ), B AR B A,
XFFA IF B i U E AR ZE ALY MAFLD /B, 7F
Foo I R BT A e BRE AT T, T 5 R AR
5 PRATF 5 8™ A% R A9 B2 97 PR 458 v A AR R FMT
T, (2) 25 RUE, W BB IG I A 7E W 25 = 1
B O I Re ™ FEALT , a0 Mok g0 i 5 <
1.5 < 10°/L 55,7k % 20 9 3% < 0.5 X 10°/L; @z i 7%
TENG S B, G St B R S 1 5 (TR A IR
A0 R B A5 A BH B A S N R
) B s Qb T 4 BpE e GRS i LR 5
PERAE RN LR B AESEAT I Ah 2% B IRy, H b7z
Z TGP IR @A E 2 E SR AR R
W BMI<<15 kg/m*, A IMLTH F1 85 FH K- <25 ¢/L, 8§
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A /M ] B0 5 (DI 391 B 87 P SR 410 o 7]
M REVEZS Y, iz BT R M2 RTIAT T
ol SE 4 JA LAE A HAEHIAR S T3 JEAR 20 mg DAL
fi r g R R R R © A T AT AR ) 0 L
BrEs.

 MAFLD £ , R HIEER TS TAE
fiff b, B WFRFMT iET GEREF R A HE
ﬁgﬁfggﬁ) '

AR 16: FMT R RAE G145 4 S HRAER
BEE GEFEHERGE EREMHRE

- BERERA LM CERSR A BERER)

4. FMT g4  FMT ARG R A 2T 0 2
RIS SR IR, IR 2 e T ah A
AMRIEDLIERE ™ . FMT 45255842 1250 B LiE
FITRIHACTEPIZE . B 45 25 vl i ad B B L o
B S I 8 i R TR s IR ARE 2 250
RN B ORGSR B eI S5 T3 el
IR SRV SR 2 5 I Bt TR ik A2
L5 AR A R T 1K 94.8% LT L AL
EZR2EAR ™, B Ve 5 HARAAR G . Mz
&, BT o 4 s S i AR T B (R
AR , B4 St B TR A IR FRICR ™

BEER 17X FHRERERSTEREX
| ESTE DEEAER BTN BE , ALY

B2 HIE 100 mL UK, RERDF |
S0 mLo(IEEFL A 7R 38 ‘

; 1T FMT, GERZE R A 708

5. B RAHERAE A IR (D) 25 W Ba kil Bh T 380
IR A AT HER , OHV [F] 2« ) R TR
AR AR TR 5 S AE XU | A T 288 71 1 2% JAt
R R IBCTS TR () s QA ) i A A ST
W 5 | 28 VN 45 i T A AR R (transendoseopic enteral
tubing, TET) & &4 kI 4~6 Hr  BE AR A

Ui 8~10 mL, — K M T2 3 He & = BHIR " Hok}
107 s 5 & AL B . fE A FMT /i 270 24 h 5
TiEBUAE R R D IRR & R T A 1 S
WS o NP RS2, IO AR FT 1~2 d eIk
B A RFURME S UGER ™, iRk nT BES | &
Wt S5, Xof 7 75 MR PRT iz A8 JOH g 4 39 i A
A5 e TR I XU, B L R S HERE A JE R
PR HRAE , 25 W s 78 A e mT 2 R IR AR T 45
1E. () S5 sl B T e R R R BB B8, O
W5 EE W TET ZERK A TEA 4~5 mL IR A 0,
FEA I 22 0 AR ASE KA N @4 I AL -
SE RS AR AT, N A5 B T Il AR e T 5
QAN 28 EFLIE A 3~5 mL KR A 0, B
B TET & HESfEAHE NI sh; D& A TET &
FHES W% TET £ HES L HHE X A R H S, R85
oL AR rp BT P B 1 AT B O N B A« R aE
e 2 [ B, AR e 181 52 2k 1 52 1 B B (ol
28, JE e g ) s @3 &« 218 R BT
Bi A AT 13 TET % HEAS o | L i 28 5 e
LI OB 22 R GG R iR T2, BRFTET T H
EEIGZRIR N T 22 @MRINE R ],
W TET & R4 LU A [ € T 155 B2 Rk (FEATTT 24
2 em) , 375 i [ 7 T [0 A0 RS, kit Aot % 5 (O TR VR
V8 R A M EMY, £ TET & B S 218 1 AdE
S YO8 Y B R CHE AR ) 50~150 mL, i TR
H>2.5X10% U, % 25~50 mL/min) . %5 1%
FE AR = (10 °) A MM 2570 30 min, 5 T4
EM™ AT EE M, /T f TET L HEE A
TPLTE s P8 SR8 in J7 RIAT o B 4% 2 e
SRR HIAE 2 h N o (3) 2T IR RS A, T 3%
PR S P S B IR AR AR PERGE R AR
JiE 3 36 J7 AR HE AR TR IR e 1 A AL R 8 78% ~
96%" "7, HoJ7 305 445 W B (1) SR FMT AH 24,
2 e 3 i 700 AT AE G = U PR By AN O T A R A
WO EE HA BT BRI A . H T AR W
RKEEERNRRN . BETESETdEH 2K
1 1 IR A R) o 3 IO 7E R AT 2 h AAVe FRARES
B, 8 FEIREREMEH .

L TEMT, (ERESR:BRERE B ) s
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EMBEAS, ORRBRZ 8, BEaLTiEsiE .
RE(ERES A HEFRE R) :

HEEN 23 RAETERABERFEE
EREIEF B, MR BB RS ERE
¥, EIRT SRR Bl E X BB EE L R m R -
 BARKE, ERER A HEEFRE R) :

HULBTFHEMR, BREREEMR, (EREER:

AREEE:R) o

BEBN26: FELEREZTHEHHEE
B FRISEBE ML, (ERSR:CERE 5)

7T.FMT A Ry AR FE : FMT i v %% U7 Wil
AN B RN, B 4G T A R A i K
PP A H DU RO B R BRTE A
I, Gt B B IR SR TS S 2 8O IR R BE R
B AATE M . SRS AREIL RN R A
BL o X TR Ry (Un k2 BB A ES) ,
DL ISR by = 5 5 H B B bR, I 45 T HE 52
FROIT 5 AR W BGE W F5 8 FMT, Y4 i
i B 9 sl ™ o R T A RO, N S BV R
LR, R UEAT A AL B . RCE R IR 1 39 °C
BF, 75 A5 W U B, 07 7 BV Jos S HE 4, A4
AR 5 37 A (%) 2 A g SR ARG I B il 355 7%, [] s} )i 3
PUBG IR TT AN SE SCREfE . an i B e S
I RAR L , 0200 57 RIS 1 FMIT, I3 3R B 2R
T,

WEEN 27 ARKRIERRG, FREILEE
BERGRKRMESORETRERKE. (F

IR E R R R T (ER SR C

BB FMT B RS AN EERR
RAL, BIE LR R ST,

FRE:5)

AL FMT IR 7 MAFLD [ 7 2 A& 30 R AR 55 58 %
B DA R AL TR, 2 IR B AE R Tk
o MRS R LRI R S BR A 06  HErE H i 2k
3 d AT FMT, 5K 1R, 5L 34 H nf S R e yr
o JREERR SR IR R AERHRYT o

 BREBRAANMIRR EEUSAES3 S

: FRE:.5)

R 1R ELIN AR IR (EEER:Ci ¥

BWEHFMT 2%, T A ORE TEBRES

7, B3R/ 6K/ R, FFiEdk 2 A GEHREF R .

EHEMEEMIAREFRE: () EETREER
ETHBEEREMNAFRFNKAAY;
2)BFHESERSFBMIANREFRE;

BIFR>65T, (ERSR:.CRERE:B)

8.FMT (4 Wi+ (1) — e s A 00 6 Mo PR
B SRAEAREY) BT AR bR B B T RE K R
FEHT CEFRMOBOTAL F o DIR RVLES - F5 725
SR B A A PR AE S R EAE IR CHn R ik R e iR
15) , R HAES A MR K sGah s ol . & LA
PO >38.5 °C) , LK HEAT I % 5%, IF AR A
PR 22 58 B A I 45 2R 16 FHHU TR 259 s @ RAE b3 ks

S C RV EH HAE RS, AT
2 W iga il AR ZS AL AL NG YT BN s B B b 5
FRAEIRAS « T 2o 13— SRR D-FLIR e N7 R
HKTAG B BRI RE , [ 45 TR RF LR 2 R
OrHT SR E WA B AL ACR s @8 IR R A <
BMI, b8 LI kA WURE L3S 8 H 20
FI ka1 b R 55 AVEA 1 T8 W RERY
WRIZNG DL s @A AL b < G A D) 1 L e T
T RE M BEIML DI RESF , T IFA 4 S U2 1L © 1%
PERH AR B - it 0 S 2 A i i R s PR A,
it FMT X i 2 S BE IR I o (2) 2 XUE T 68T/
J A T L AR (B AR RS T 32 L AR T AR D Ji 3 ok
HEYIERAST SRR . BE(E> 1 /s @ Hidt
J7 R 5 B/EAE <1, R /R EA DT T T R (3) Bl
Vi A RFF I AR IR 3~7 d AT IR
BEDT , B ROPPARAE AR ZE M DL 5 RS R R



<22 - e ST RS e (R S0) 2026 4F4 45 13 555 23] CHINESE RESEARCH HOSPITALS, April 2026, Vol. 13, No. 2

55 4 S e A EAT AR 2 IR BEVT , BE— L T R A
PES 5 R ARG ™ KB D7 R 1 T — b
I AR A 17 e R A 22 P SR AN AR E L A
PR B 2 e VRl

O. WA AR A 7R8I Wb o - 2 AR
7 MAFLD 557 BOFAG 7 2 T 2 4E AR AT 25 5
FIWr . H AT R IR BRGE—AY GARifE” (0 E N M
FE K i PRSI B T B LR SR T R IFAY < R AE AR
PRAE FREA= AL 238 bn U PR b 3 P
ZHE  CT /I B FOAE R iR o4
5 538 18 RS AR ST U R U 55 o I A
A2 T 2 D BRIOUE CRRTARE AR ) B2 0L (4L 5
8 EAL B MSLAR PN HESE . E MAFLD (192
J7 ST, AR D5 75 A 1 5 e 54T
R BRI s | R PR S BRI 5 P N )iz /Y
IR 5 10 TS AR IR SE B UEAE AT 5T R AN AT
EE AWy 7]

MAFLD H97 3, FFRERER S EMN LT IEEN -
EMREEIRNNERGREERMARHPREA .
BRAT ZHT AR A GERER AT
SRE0E) '

 BEERNFEEEFMTHEENE
R, T ER R RBERR

SRR E AN LR OIS, (ERSER B
38

BEENIS: TEFYIERENEBREE
1T

4 BT R G GERSR: B R HE
E.3E) |
o s

Tl A HIAYTY MAFLD #0 R IERGH A .
B i T8 T A 25 R S FMIT 6 97 MAFLD 19 e 4
IR RTINSO WOR , RARASH TR Z
RAEA BEHLBUE 2200 Bl R F5E . [, 2
T TR0 ] 70 B AN Wi B, AN T e A B )
PCTRFE RS AL | AR 1) 2 L AOR AR TR R
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