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Deng et al.: Antibiotic Enema on Intestinal Flora and Traditional Chinese Medicine Syndrome

The study's objective is to investigate the correlation between gut microbiota and traditional Chinese medicine 
syndrome patterns in patients with chronic enteritis and insomnia. It also aims to assess the impact of 
antibiotic enema on the intestinal flora and traditional Chinese medicine syndrome types of patients with 
insomnia. Between January 2019 and December 2022, 60 patients with chronic insomnia (primary insomnia) 
were recruited from a hospital clinic based on exclusion and inclusion criteria. According to the standard of 
traditional Chinese medicine syndrome type, the intervention group received antibiotic enema treatment, 
while the control group received placebo enema treatment. The treatment period was 4 w. Statistical methods 
such as frequency and percentage were used to process the data to explore the correlation between chronic 
insomnia and traditional Chinese medicine syndrome types. The impact of antibiotic enema treatment on 
insomnia was evaluated. Initially, there was no significant difference in the Shannon and Simpson indices, 
which measure intestinal microbial diversity, between the two groups (p>0.05). However, beta-diversity 
analysis showed significant differences in intestinal microbial composition between the two groups (p<0.05). 
Specifically, the relative abundance of Firmicutes was lower in the intervention group, while the relative 
abundance of Bacteroidetes was higher. Post-intervention, the intestinal microbial composition of the 
intervention group demonstrated significant changes, characterized by a significant increase in the relative 
abundance of Bacteroidetes and a notable decrease in the Firmicutes/Bacteroidetes ratio (p<0.05). As for 
insomnia symptoms, sleep quality, sleep latency and sleep time in both groups were significantly improved 
after 4 w of treatment (p<0.05). However, the improvement in the intervention group was significantly higher 
than that in the control group (p<0.05). In addition, the proportion of patients with the syndrome of "liver qi 
stagnation and spleen deficiency" in the intervention group was significantly decreased, in contrast, the control 
group did not exhibit significant changes in their intestinal microbial composition (p<0.05). The findings of 
this study suggest a correlation between gut microbiota and traditional Chinese medicine syndrome patterns 
in patients with insomnia and chronic enteritis. Furthermore, antibiotic enema treatment was shown to 
significantly alleviate insomnia symptoms and enteritis.
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Insomnia is a common sleep disorder that affects 
many people around the world. Insomnia adversely 
affects both the physical and mental well-being of 
individuals. This can lead to symptoms such as 
mental stress, difficulty focusing, memory impairment 
and other related issues. Insomnia symptoms are 
associated with many lifestyle and environmental 
factors, but gut flora has also been suggested as a 
possible factor influencing insomnia[1-3]. Intestinal 

flora refers to the microbial community existing in 
the human gut, including bacteria, fungi, viruses and 
other microorganisms[4]. Intestinal flora is closely 
related to human immune system and metabolic 
function. In recent years, more and more studies 
have found that abnormal intestinal flora is related to 
the occurrence of various human diseases, such as 
obesity, diabetes, autoimmune diseases, etc.,[5-7]. 
Nevertheless, the association between atypical gut 
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microbiota in patients with insomnia and Traditional 
Chinese Medicine (TCM) syndrome patterns remains 
poorly understood, warranting further investigation. 
TCM believes that the occurrence of insomnia is 
related to emotion, diet, rest and other factors, and 
treatment through syndrome differentiation can 
effectively improve the symptoms of insomnia. 
However, there is also a lack of in-depth research on 
the relationship between TCM syndrome types and 
intestinal flora abnormalities in insomnia patients[8-10]. 
Therefore, this study aimed to examine the potential 
link between gut microbiota and TCM syndrome 
patterns in patients with insomnia. And to evaluate 
the effect of antibiotic enema in the treatment of 
insomnia. Through the detection of intestinal flora 
and identification of TCM syndrome types in 
insomnia patients, we can understand the abnormal 
types of intestinal flora and characteristics of TCM 
syndrome types in insomnia patients, so as to explore 
the relationship between them. At the same time, we 
will also explore the role of antibiotic enema in the 
treatment of insomnia, in order to propose a more 
effective treatment plan. The study's findings hold 
immense significance in advancing our understanding 
of the underlying causes and treatment mechanisms 
of insomnia. If we can understand the abnormal types 
of intestinal flora and characteristics of TCM 
syndrome types of insomnia patients, and find 
appropriate treatment methods, the study's outcomes 
have the potential to enhance the overall well-being 
of individuals suffering from insomnia, thereby 
augmenting their quality of life. A total of 60 patients 
with chronic insomnia (Primary Insomnia (PI)) were 
recruited from a hospital clinic between January 
2019 and December 2022. There were 34 males and 
26 females, aged 37-78 y, with an average age of 
(35.14±20.16) y. All participants met the PI diagnostic 
criteria of the International Classification of Sleep 
Disorders and had reduced mental and physical 
activity. To eliminate the impact of medication, 
individuals who had used antibiotics during the first 
half of the study were excluded. Moreover, the study 
was carried out in compliance with the "Declaration 
of Helsinki" and received approval from the hospital's 
ethics committee. Before taking part, all individuals 
gave written agreement that they understood and 
agreed to participate. Randomization divided PI 
patients into two groups; an intervention group and a 
control group. The intervention group was treated 
with a metronidazole and levofloxacin antibiotic 
enema for 7 d, whereas the control group received a 

placebo enema. Both groups continued to receive 
regular treatment with PI during the study period. 
The study's primary objective was to evaluate 
alterations in gut microbiota by analyzing stool 
samples collected before and 1 w after the 
intervention. The secondary endpoints included 
changes in insomnia symptoms evaluated through 
the Pittsburgh Sleep Quality Index (PSQI) and 
alterations in TCM syndrome patterns, evaluated by 
licensed TCM practitioners. These assessments were 
conducted at the beginning of the study 1 w and 4 w 
after intervention. Subjective sleep quality score (0-
3) in the PSQI is a tool utilized to evaluate the 
subjective perception of sleep quality among 
individuals. The scores range from 0 to 3, with higher 
scores indicating poorer sleep quality and lower 
scores indicating better sleep quality. Sleep latency 
(0-3 points) refers to the time it takes to fall asleep. 
The score is 0-3 points. Sleep time (0-3 points) refers 
to the actual sleep time, the score is 0-3 points, 3 
points means sleep time is very short, 0 points means 
sleep time is very long. Sleep efficiency (0-3 points) 
refers to the ratio of actual sleep time to sleep time, 
score is 0-3 points, 3 points indicates poor sleep 
efficiency and 0 points indicates high sleep efficiency. 
Sleep quality (0-3 points) refers to whether there are 
various sleep disorders during sleep, such as easy 
waking, night waking, nightmares, etc., score 0-3 
points, 3 points indicates very poor sleep quality and 
0 points indicates very good sleep quality. Primary 
sleep disorders (0-3 points) refers to various 
uncomfortable symptoms during sleep, such as 
apnea, cough, nasal congestion, etc. The score is 0-3 
points, 3 points indicates serious sleep disorders and 
0 points indicates no sleep disorders. Daytime 
dysfunction (0-3 points) refers to daytime fatigue, 
inattention, irritability and other symptoms, the score 
is 0-3 points, 3 points indicates serious daytime 
dysfunction and 0 points indicates no daytime 
dysfunction. The main manifestations of heart and 
liver restless insomnia are emotional instability, 
irritability, upset, insomnia, dreaminess, memory 
loss, headache, vertigo and other symptoms. Patients 
often feel palpitation, tachycardia or irregular 
heartbeat, and may be accompanied by dry mouth, 
bitter mouth, red tongue and other symptoms. The 
main manifestations of spleen and stomach weakness 
insomnia are loss of appetite, dyspepsia, diarrhea, 
abdominal distension, fatigue, insomnia and other 
symptoms. Patients often feel general weakness, 
heavy limbs, pale tongue and white moss. Insomnia 
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symptoms in individuals with liver-spleen 
disharmony syndrome typically include chest 
tightness. Symptoms include burping, breast 
discomfort and pain, irritability, and sleep 
disturbance. Patients often feel chest tightness and 
pain, belching, dry mouth and bitter mouth, and 
tongue coating yellow and greasy. The main 
manifestations of insomnia are dizziness, tinnitus, 
waist and knee tenderness, mental fatigue, easy to 
catch a cold, insomnia and other symptoms. Patients 
often feel dizzy, tinnitus, waist and knees, cold hands 
and feet and so on. Red-tongue insomnia caused by 
heat disturbance is mainly manifested as dry mouth 
and thirst, bad breath, red tongue and yellow moss, 
insomnia and other symptoms. Patients often feel 
thirsty, dry mouth, yellow urine, constipation, bad 
breath, red tongue less moss or yellow greasy. 
Statistical Package for the Social Sciences (SPSS) 
version 26.0 was utilized for statistical analysis. 
Descriptive statistics are reported as mean±Standard 
Deviation (SD) of continuous variables, or median 
(quartile range), frequency and percentage of 
categorical variables. Post-test using Bonferroni 
correction. The significance level was set as p<0.05. 
In this study, 60 patients with PI were included and 
classified into five groups based on their TCM 
syndrome types; damp-heat intrinsic group, phlegm-
stasis interjection group, liver-qi stagnation group, 
liver-kidney Yin deficiency group, and spleen-kidney 
Yang deficiency group, labeled as group A, B, C, D 
and E, respectively. The baseline data analysis 
showed that there was no significant difference in 
gender, education level, age and duration of disease 
among the five groups (p>0.05) as shown in Table 1. 
No significant difference in gut microbiota diversity 
index (Shannon and Simpson indices) was observed 
between the two groups at baseline (p>0.05). 
However, Beta (β)-diversity analysis showed 
significant differences in intestinal microbial 
composition between the two groups (p<0.05). The 
study found that the intervention group had a lower 
relative abundance of Firmicutes compared to the 
control group. Additionally, the intervention group 
had a higher relative abundance of Bacteroidetes. 
This suggests that the intervention may have had an 
effect on the composition of the gut microbiome, 
specifically on the relative proportions of these two 
bacterial phyla. However, further research is needed 
to determine the potential health implications of 
these changes in gut microbiota composition. After 
the intervention, the intestinal microbial composition 

of the intervention group changed significantly and 
the relative abundance of Bacteroidetes increased 
significantly, while the ratio of Firmicutes/
Bacteroidetes decreased significantly (p<0.05) as 
shown in fig. 1. With respect to insomnia symptoms, 
sleep quality, sleep latency and sleep time were 
significantly improved in both groups after 4 w of 
treatment (p<0.05). However, the improvement in 
the intervention group was significantly higher than 
that in the control group (p<0.05). In addition, the 
proportion of patients with the syndrome of "liver qi 
stagnation and spleen deficiency", there was a 
significant decrease in the intervention group, 
whereas no noteworthy alteration was detected in the 
control group (p<0.05) as shown in Table 2. Insomnia 
is a common sleep disorder, and its pathogenesis is 
complex, involving many factors, including changes 
in gut microbiome. This study aims to explore the 
correlation between intestinal flora of insomnia 
patients and TCM syndrome types and evaluate the 
efficacy of antibiotic enema therapy on insomnia[11-13]. 
The results showed that the intestinal flora structure 
of insomnia patients had significant changes and the 
flora abundance and diversity decreased, and the 
proportion of dominant flora decreased. This is 
consistent with previous findings suggesting that 
insomnia symptoms are closely related to changes in 
gut flora. At the same time, this study also found that 
TCM syndrome types such as liver depression and qi 
stagnation, and heart and spleen disorder were 
prevalent in patients, which was consistent with 
concepts such as "heart and spleen are homologous" 
and "liver main drainage" in TCM theory[15-18]. These 
results suggest that the intestinal micro ecological 
environment and TCM syndromes of insomnia 
patients may interact with each other and participate 
in the occurrence and development of insomnia. In 
response to the above research results, this study 
conducted an antibiotic enema treatment experiment, 
and the results showed that the symptoms of insomnia 
and enteritis were significantly improved in the 
treatment group, while the treatment effect was not 
good in the control group. These results suggest that 
antibiotic enema therapy may be an effective way to 
improve insomnia symptoms. At the same time, this 
study also found that the proportion of patients with 
liver qi stagnation and spleen deficiency syndrome in 
the treatment group was significantly reduced. This 
further confirmed the correlation between intestinal 
micro ecological environment and TCM syndrome 
types. It should be noted that although antibiotic 
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At the same time, the sample size of this study is 
small and the treatment time is short, so the long-
term follow-up study needs to be further carried 
out[24-26]. In conclusion, this study suggests a 
correlation between gut microbiota and TCM 
syndrome types in patients with insomnia. The 
findings could help deepen our understanding of 
insomnia and provide new ideas for developing more 
effective treatments. At the same time, this study also 
reminds us that the TCM syndrome type and intestinal 
microbiome status of patients should be 
comprehensively considered in the clinical treatment 
process, so as to achieve a more individualized and 
targeted treatment plan.

enema therapy can improve symptoms of insomnia 
and enteritis, it may have a negative impact on 
intestinal microbial community[19]. Therefore, its 
efficacy and safety need to be weighed in clinical 
application. In addition, only 60 patients with PI 
were included in this study as research objects, with 
a relatively small sample size, so it is necessary to 
further expand the sample size to further verify the 
reliability of the research results. Further studies are 
needed to confirm the conclusions of this study, as 
TCM syndrome typing is a traditional diagnosis 
method in TCM and there have been relatively few 
studies on the relationship between the gut 
microbiome and insomnia in modern medicine[20-23]. 

TABLE 1: COMPARISON OF BASIC DATA OF PATIENTS WITH TCM SYNDROME TYPES IN FIVE GROUPS 
(x̅±s, n %)

TCM syndrome type A B C D E P

Gender 15/10 (60 %) 14/11 (56 %) 12/13 (48 %) 11/14 (44 %) 14/11 (56 %) 0.63

Year 59.4±6.2 61.1±5.3 60.3±4.9 59.7±6.1 60.8±5.2 0.42

Course of disease 8.5±3.2 8.1±2.8 9.2±3.1 8.9±2.9 8.4±2.6 0.27

Educational level 9/16 (36 %) 10/15 (40 %) 12/13 (48 %) 13/12 (52 %) 10/15 (40 %) 0.18

Note: p>0.05, the difference was not statistically significant

Treatment group/control group Sleep quality (PSQI score) Sleep latency (min) Sleep time (h)

Pre-treatment 12.3 37.5 5.9

After treatment 6.7 22.4 7.2

Therapeutic effect change -5.6 -15.1 1.3

Before control 12.4 36.7 5.8

After control 10.1 30.2 6.1

Control effect change -2.3 -6.5 0.3

TABLE 2: COMPARISON OF SLEEP EFFICACY AFTER ANTIBIOTIC THERAPY

Fig. 1: Analysis of flora diversity index, (a): Shannon index; (b): Simpson index and (c): Firmicutes/Bacteroidetes
Note: (  ): Control and (  ) PI
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