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Background: To analyze the rule of traditional Chinese medicine in the treatment of acute pancreatitis (AP).
Methods: Using machine learning technology and artificial intelligence, we collected 516 traditional
Chinese medicine compounds for treating AP in the recent past 20 years, and analyzed the application of
Chinese medicine in the field of AP. The data set was established by the ingredients of each prescription and
its corresponding effectiveness. 90% of the data was divided into the training set, and the remaining 10%
of the data was used as the test set. We employed random forest method to build a model to predict the
efficacy of the prescriptions in the treatment of AP. The R-squared score and mean absolute error was used
to evaluate the model’s performance.

Results: The most frequently used drugs were rhubarb, Radix Bupleuri, Fructus Aurantii Immaturus, and
Mirabilite. Rhubarb and Rhizoma Corydalis had the greatest curative effect. The random forest model that
fit all data showed that its R-squared score reached 0.8021. And the results predicted on the test set showed
that the R-squared score reached 0.7318.

Conclusions: Soothing the liver, promoting qi, clearing heat, removing obstructions of organs, activating

blood, and resolving stagnation are the treatment methods for AP.
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Introduction

Acute pancreatitis (AP) is a common acute abdominal
disease with increasing morbidity year by year, and the
mortality rate of severe AP is notably high. A large number
of studies have shown that the clinical efficacy of treating
AP with the combination of traditional Chinese and
Western medicine can be significantly improved. Chinese
medicine is characterized by multiple targets, multiple
pathways, strong integrity, and few toxic side effects,
which has many advantages in the treatment of AP. It can
inhibit the expression of inflammatory factors, significantly
relieve clinical symptoms, effectively shorten the course
of the disease, restore gastrointestinal function as early as
possible, reduce complications, and improve the cure rate.
In Chinese traditional medicine, a compound prescription
is a group of drugs that are properly combined by selecting
the appropriate drugs and their dosage after the treatment
method has been determined by identifying the cause.
By analyzing the dosing rules in different traditional
Chinese medicine compounds, it is favorable to explore the
effectiveness of the drugs and provide a basis and new ideas
for the precise traditional Chinese medicine treatment of
acute pancreatitis. Artificial intelligence technology can find
correlations between data in the vast amount of Chinese
medicine big data, discover potential empirical patterns in
Chinese medicine treatment, and continue to innovate and
develop on the basis of existing human experience. At the
same time, analysis of the dosing rules of Chinese medicine
in the treatment of acute pancreatitis can provide a basis for
accurate analysis of the efficacy of combined Chinese and
Western medicine treatment, which is a subject we need to
further study.

Artificial intelligence (AI) has developed rapidly in
recent years, and it has played a huge role in medicine,
transportation, military and other fields. The most popular
methods include artificial neural networks, Bayesian
networks, decision trees, random forests, support vector
machine (SVM), deep learning, and etc. In the field of
Traditional Chinese Medicine (TCM), Al technology has
made great achievements in symptom analysis, syndrome
differentiation analysis, herb elements analysis and efficacy
analysis (1). For example, Zhang ez 4/. developed a recurrent
neural network model to detect 187 diseases and achieved
the accuracy of 80.5% (2). Al-assisted inspection, olfaction
and auscultation, interrogation and palpation help get
objective and quantitative syndrome differentiation which
might contribute to the promotion of TCM (3). The
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drug-like properties of Chinese herbal compounds can be
predicted with machine learning methods (4). Wang er al.
used network embedding and deep learning to predict
TCM side-effect and achieved the accuracy of 90.8% (5).
However, few studies have used Al to analyze the treatment
efficacy of TCM. Recently, Xie et al. proposed a novel
association learning framework which integrated data
mining methods, statistical tests and TCM knowledge to
find the most effective herbs for patients with rheumatoid
arthritis (6). To the best of our knowledge, there is no study
that utilize Al to reveal the rules of TCM prescription
medication for acute pancreatitis.

Our group used artificial intelligence and machine
learning technology to collect 516 traditional Chinese
medicine compounds for the treatment of AP from the
China National Knowledge Internet (CNKI) database over
the past 20 years, and discovered the medication rule among
them. The report is below.

Source

By searching the China Knowledge Network, 516
traditional Chinese medicine compound prescriptions for
the treatment of AP from 1999 to 2019 were collected and
organized, which were prescribed according to traditional
Chinese medicine diagnosis and typing, and were complete
in taste, accurate in dosage, and had definite efficacy after
randomized trials. In total there were 157 traditional
Chinese medicines. A standardized database was established.

Methods
Data preparation and input

The names of the drugs in the compound were standardized
referring to the Handbook Chinese Herbal Medicine (7)
and then inputted to create a database. Tuble 1 shows 5
of the prescriptions as well as the number of patients and
efficiency rates reported in the literature, 1 means that
this Chinese medicine is included in the prescription, and
0 means that this medicine is not included. The efficacy
classifications of drugs are referenced in the Chinese Herbal
Medicine and Chinese Materia Medica (8).

Frequency of single drug use

The frequency of the use of a single drug was calculated
according to the formula Yi = Ni/M. Yi is the frequency
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Table 1 Chinese medicine prescription database

Lu et al. Machine learning study of traditional Chinese medicine in AP

Medicine Prescription 1 Prescription 2 Prescription 3 Prescription 4 Prescription 5
Rhizoma coptidis 1 0 0 0 1
Rhizoma Corydalis 1 0 0 1 1
Radix paeoniae alba 1 1 1 0 1
Fructus aurantii immaturus 0 1 0 1 0
Rhubarb 1 1 1 1 1
Mirabilite 0 0 0 0 1
Scrophularia ningpoensis 0 0 0 0 1
Squama Manitis 0 1 0 0 0
Radix Aucklandiae 1 0 1 0 1
Ginger 0 1 0 0 0
Curcuma longa L 1 0 0 0 0
Areca 0 0 1 0 0
Apocynum venetum 0 0 0 1 0
Cortex moutan 1 0 0 0 0
Malt 0 1 0 0 0
Jujube 0 1 0 0 0
Number of patients 67 36 19 256 24
Efficiency 0.731 0.944 0.947 0.912 0.875

of the use of category i traditional Chinese medicine (%),
Ni is the number of uses of category i traditional Chinese
medicine, and M is the total number of traditional Chinese
medicine compounds. The frequencies of the use of the top
18 herbal medicines are listed in Table 2.

Random forest model

The random forest algorithm is an effective machine
learning algorithm that integrates multiple decision trees to
improve accuracy through integrated learning, and can be
used to study classification and regression problems. The
random forest algorithm takes into account the interaction
of variables, considers the influence of various factors on the
results, and scores the importance of the results (9).

The first part of the random forest algorithm involved
modeling all the data to explore the medication rule of
different drugs in the treatment of AP.

In the second part of the random forest model, 90% of
the data was used for modeling training, and 10% of the
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data was used for testing and evaluation. The evaluation of
the unknown data reflects the reliability of the model and is
generally more valuable for practical evaluation.

Statistical analysis

The evaluation indicator was expressed as R-squared score
(decision factor):

Z(Y_ actual =Y _ predict)2

R =1-
- 2
E (Y_actual—Y_mean)

(1]

The analysis was performed according to the presence or
absence of the drug in the prescription, regardless of the dose.

Results
Frequency of single drug use

The top 4 most frequently used herbal medicines were
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Table 2 Frequency of single drug use

Number of Frequenc
Traditional Chinese medicine uses Ni of usqe Yi (;)
Rhubarb 498 96
Radix Bupleuri 399 77
Fructus aurantii immaturus 369 71
Mirabilite 363 70
Magnolia officinalis 314 60
Scutellaria baicalensis Georgi 299 57
Radix paeoniae alba 271 52
Rhizoma Corydalis 241 46
Radix Aucklandiae 230 44
Pinellia ternata 112 21
Rhizoma coptidis 101 19
Glycyrrhiza uralensis 98 18
Radix Paeoniae rubra 94 18
Salvia miltiorrhiza 91 17
Dandelion 83 16
Gardenia jasminoides Ellis 73 14
Rhizoma picrorhizae 70 13
Semen Persicae 69 13
Radix aucklandiae Scutellaria

baicalensis

Pinellia ternata
Fructus
aurantii
immaturus

Magnolia
officinalis
Radix paeoniae
alba

paeoniae

rubra Rhizoma

Corydalis
Figure 1 Analysis of the association between the frequency of
single drug use. The size of the circle represents the number of
times the medicine appears in the prescription and the thickness of
the line represents the number of times the two medicines appear

together in the prescription.
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rhubarb, Radix Bupleuri, Fructus Aurantii Immaturus, and
Mirabilite (see Table 2).

In Figure 1 we have selected a total of 8 drugs that ranked
in the top 10 in importance and also appeared more than 90
times in the prescriptions, to show the frequency of single
drug use in Chinese compound prescriptions and their
association.

Random forest model

The random forest model was built with scikit-learn
package in Python. The hyperparameter max_depth which
means the maximum depth of the decision tree was set to
20. The hyperparameter n_estimators which indicates the
number of trees in the forest was set to 100. Parameter
max_depth=20, n_estimators=100. The model was trained
and the determination coefficient R* reached 0.8021. The
effect of different traditional Chinese medicine ingredients
on the efficacy of the treatment of AP was analyzed
according to this model. The first 50 of these drugs are
ranked as follows:

Rhubarb, Rhizoma Corydalis, Pinellia Ternata, Magnolia
Officinalis, Radix Paeoniae Alba, Radix Bupleuri, Scutellaria
Baicalensis Georgi, Curcuma Longa L, Fructus Aurantii
Immaturus, Radix Aucklandiae, Semen Persicae, Salvia
Miltiorrhiza, Rhizoma Coptidis, Glycyrrhiza Uralensis,
Rhizoma Picrorhizae, Mirabilite, Dandelion, Gardenia
Jasminoides Ellis, Radix Astragal, Radix Gentiana,
Aspongopus Chinensis Dallas, Radix Rehmanniae,
Safflower, Cortex Moutan, Flos Lonicerae, Paconiae Radix,
Mirabilitum Dehydratum, Forsythia Suspensa, Curcuma
Aromatica, Areca, Artemisiae Capillaris, Fructus Meliae
Toosendan, Sargentgloryvine Stem, Cortex Phellodendri,
Massa Medicata Fermentata, Aurantii Nobilis Pericarpium,
Semen Raphani, Asarum, Patrinia Scabiosaefolia Fisch,
Herba Plantaginis, Euphorbia Kansui, Sanguisorba
Officinalis L, Caulis Perillae, Lysimachia Christinae Hance,
Ligusticum Chuanxiong Hort, Bergamot, Jujube, Ginger,
Viola Yedoensis Makino, Hawthorn.

Model visualization

Random forest is a classification and regression algorithm
formed by multiple decision trees. The model is trained by
samples to form a decision judgment for each traditional
Chinese medicine component so as to achieve the purpose
of prediction. Figure 2 shows part of the inference process
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Caulis perillaec <0.5
mse =0.0
Samples =332
Value =0.94

True False

Sanguisorba officinalis L <0.5

Safflower <0.5

mse =0.0 mse =0.0
Samples =329 Samples =3
Value =0.94 Value =0.85
Radix reh iae <0.
adix rehmanniae <0.5 mse =0.0 mse =0.0 mse =0.0
mse =0.0
Samples =328 Samples =1 Samples =1 Samples =2
ples = Value =0.75 Value =0.81 Value =0.81
Value =0.94

T

Glycyrrhiza uralensis <0.5
mse =0.0
Samples =322
Value =0.94

Asarum <0.5
mse =0.0

Myrrha <0.5
mse =0.0
Samples =265
Value =0.94

Samples =57
Value =0.96

Y

Semen persicae <0.5

mse =0.0
Samples =6
Value =0.89
Ginseng <0.5 mse =0.0
mse =0.0 Samples =1
Samples =332 Value =0.85
Value =0.9

I

mse =0.0 Senna <0.5 Rhizoma dioscoreae <0.5
Samples =1 mse =0.0 mse =0.0
Value =0.83 Samples =54 Samples =3
Value =0.97 Value =0.91

Rhubarb <0.5 mse =0.0
mse =0.0 Samples =1
Samples =4 Value =0.88
Value =0.91

Figure 2 Partial visualization of a decision tree in the random forest model.

for one of the decision trees, where each leaf node is a
judge that passes the judgment of whether to enter the
corresponding lower-level node. A random forest consisting
of multiple decision trees may be better in the prediction
of prescription efficacy. We used 90% of the data for
training and the remaining 10% of the data as a test set
for prediction, and the results showed that the model
displayed better prediction for the never seen test set, with
a coefficient of determination R” of 0.7318, demonstrating
that the model better reflected the relationship between the
prescription and the effectiveness.

Based on the results of the random forest algorithm
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combined with the theory of Chinese medicine, we can
conclude that soothing the liver, promoting qi, clearing
heat, removing obstructions of organs, activating blood, and
resolving stagnation are the treatment methods for AP.

Discussion

AP is a common acute abdominal disease, characterized by
local inflammatory response of the pancreas and systemic
inflammatory response syndrome (SIRS), which can be
accompanied by organ dysfunction or failure in severe
cases. The typical clinical presentation is an acute attack
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of epigastric pain with elevated serum amylase and lipase.
About 85% of patients have acute interstitial edematous
pancreatitis, characterized by an enlarged pancreas due to
inflammatory edema. Approximately 15% of patients have
necrotizing pancreatitis, which presents as moderately
severe or severe AP with local or systemic complications
or organ failure (10). There are multiple possible causes of
AP and regional differences. Cholelithiasis is still the main
cause of AP in China, followed by alcoholic AP. Currently,
the incidence of hypertriglyceridemic pancreatitis (HTGP)
is increasing year by year, and the incidence of the
population is younger with more severe cases, surpassing
alcoholic AP as the second leading cause, which requires
further attention (11).

According to Chinese medicine, this disease belongs to

the categories of “abdominal pain”, “spleen heart pain”,

“syncope heart pain”, “pancreatic disease”, “diarrhea”, and
“convulsions and dehydration”. The organs affected by the
disease involve the liver, gallbladder, spleen, and stomach,
and similar symptoms are recorded in the ancient classic
Chinese medical text Ling Shu-Convulsive Diseases (12).
AP is thought to be an obstruction of qi in the internal
organs, with a combination of Yang Ming and Shao Yang
evidence, and is attributed to depression, heat, stasis,
knots, and syncope, often with diet, insects, and emotions
as triggers. The pathogenesis of the disease is based on qi
stagnation, damp-heat, blood stasis, and food stagnation in
the middle jiao, which in turn leads to a loss of elevation in
the spleen and stomach, a loss of drainage in the liver, and
a loss of harmony and descent in the stomach. The cause
of the disease includes liver depression and stagnation,
dampness and heat accumulation, heat and toxicity, and
stasis and heat as the 4 main pathogenic mechanisms of AP,
which can cause the disease alone, but can also affect each
other, blocking the internal organs of qi movement. When
qi of internal organs is not clear, it leads to pain and the
occurrence of the disease.

Researchers have shown that herbal medicine has the
effect of regulating the secretory function of the pancreas
in the treatment of AP. Zhang et a/. (13) found that
Dahuang Mudan decoction regulates pancreatic secretion
by inhibiting amylase activity, and rutinoside in acacia
rice (14,15) enhances the secretion of trypsin and reduces
serum amylase to achieve a better therapeutic effect in AP.
Rhodopsin and baicalin alleviated the pathological process
of AP to a certain extent by reducing serum amylase in
rats with AP (16,17). It has also been shown that Chinese
medicine can prevent and treat hyperamylasemia after
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endoscopic retrograde cholangiopancreatography (ERCP),
an important treatment for pancreaticobiliary diseases (18).

Chinese medicines have the ability to modulate the
inflammatory response. Inflammatory factors such as
TNEF-a, IL-6, and IL-1 are important inflammatory
mediators in the inflammatory response of extra-pancreatic
organs in the late stages of AP (19). Studies have shown
that rhubarb and aconite soup reduce the secretion of I1L-6
and TNF-o by inhibiting the JAK2/STAT?3 pathway (20),
thereby downregulating NALP3 inflammatory vesicles (21).
In mice with AP, rhodopsin (22,23) inhibited the release of
inflammatory factors such as IL-1, IL-8, and TNF-o. At the
same time, rhodopsin reduced the proportion and activity
of regulatory T cells in rats with severe AP, preventing
further exacerbation of AP inflammation. Dahuang
Mudan decoction blocks the HMGB1-TLR4 signaling
pathway (24), and Chai Huang Qing Pancreatic Revitalizing
Blood Granule regulates the expression of Foxp3 and
RORyt transcription factors, both of which can regulate the
inflammatory response (25) and prevent the exacerbation
of AP.

Chinese medicines have a role in regulating apoptosis.
Among the Chinese medicine recipes, Dahuang Mudan
Tang can enhance pancreatic NO levels and iNOS
activity to promote apoptosis (26). Qing Pancreas II
can inhibit HMGB1-coupled TLR4 and reduce NF-«xB
production (27). Da Cheng Qi Tang inhibits the release of
sIL-2R and IL-6 in rats with severe AP (28), both of which
can promote apoptosis. Among the traditional Chinese
medicine monomers, Ligustrazine can inhibit the ERK-
MAPK and p38 pathways (29), and rhodopsin can promote
the expression of Hes-1 and Notch-1 proteins (30), thus
achieving the effects of promoting apoptosis, reducing the
inflammatory response, and preventing further exacerbation
of AP.

Chinese medicines have the effect of promoting
microcirculation in the pancreas. In a rat model of AP (31),
the difference between pancreatic microcirculation and
venous capillary blood flow velocity was observed to be
large by applying the fluorescence micro flow velocity
quantification method. However, the difference between
pancreatic microcirculation and venous capillary blood flow
velocity in rats with AP was greatly improved after treatment
with Dahuang Mudan decoction, indicating that Dahuang
Mudan decoction can promote pancreatic microcirculation
to achieve therapeutic effects. Chaishao Chengqi
decoction (32) can adjust pancreatic microcirculation in
patients with severe AP by improving the indicators of
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pancreatic blood viscosity and blood flow, and has achieved
relatively good therapeutic effects.

Chinese medicines also have the effect of reducing
calcium overload in the pancreatic glands. One of the
necessary components in the development of AP is
pancreatic damage due to calcium overload of the pancreatic
follicles. Therefore, regulating calcium balance is a key tool
in reducing the progression of AP. Zhang et /. (13) found
that Dahuang Mudan decoction could reduce calcium
overload in the pancreatic vesicles, inhibit their secretion
of amylase, and prevent the progression of AP. Dong
et al. (33) found that Panax ginseng total saponin could
effectively inhibit Ca MKII-y protein expression in rat
pancreatic tissues, thereby blocking calcium overload and
reducing pancreatic injury. Carrasco et /. (34) reported that
resveratrol induced abnormal calcium signaling in a model
of AP, achieving a reduction in pancreatic injury.

In this study, in terms of the frequency of drug use,
rhubarb topped the list, which is consistent with literature
reviews by several scholars. Rhubarb was first found in the
Divine Husbandman’s Classic of the Materia Medica, with the
effects of laxative and attacking accumulation, clearing heat
and removing toxins, and promoting blood circulation and
eliminating stasis. In Article 137 of the Tieatise on Cold, it
is stated that “when the pain is hard and cannot be approached
from the beart down to the abdomen, Dachengqi decoction is
the main remedy”, and the main medicine of Dachengqi
decoction is rhubarb. Modern pharmacological studies have
confirmed that rhubarb has the following properties: it can
inhibit the secretion of pancreatic enzymes, relax the biliary
sphincter, and reduce pancreatic duct pressure; reduce the
permeability of the gastrointestinal microvasculature caused
by endotoxins, and inhibit intestinal bacterial translocation
and endotoxin absorption; promote bile excretion, thereby
inhibiting the absorption of endotoxins; inhibit a variety
of bacteria, and maintain the balance of intestinal flora;
improve intestinal paralysis and intestinal obstruction, and
help improve the microcirculation of the pancreas; and
significantly enhance the body's cellular immunity and
promote the proliferation of lymphocytes (35).

The second most frequently used drug is Radix Bupleuri,
which has the effect of reconciling Shaoyang and clearing
heat and knots. The Divine Husbandman’s Classic of the
Materia Medica says “it is for the heart, abdomen, intestines,
stomach and intestines.” Saikosaponin can effectively inhibit
the secretion of pancreatic protease, reduce the secretion
of pancreatic juice, and reduce the probability of pancreatic
infection (36,37), which contains saikosaponin a and
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saikosaponin b has a strong inhibitory effect on Na*, K" and
ATPase, which can effectively control pancreatic infection
(38).

Fructus Aurantii Immaturus, Mirabilite, and Magnolia
Officinalis are the third, fourth, and fifth most frequently
used drugs, respectively. Fructus Aurantii Immaturus
and Mirabilite have the function of treating abdominal
distension, and Magnolia Officinalis has the function of
resolving blood stasis and breaking up stagnation, and
together with rhubarb, they form the famous Dachengqi
decoction. Dachengqi decoction is an important
prescription for treating hot knots and saving yin, and is
highly effective in the treatment of AP. The high frequency
of the use of these 4 drugs indicates that the condition of
sthenic-fu and heat accumulated syndrome is one of the
main symptoms of AP (39).

Of the first ten drugs, rhubarb, Radix Bupleuri, Fructus
Aurantii Immaturus, Scutellaria Baicalensis Georgi, Radix
Paeoniae Alba, and Pinellia Ternata make up the Dachaihu
decoction. The Synopsis of Golden Chamber states that “if
there is full pain under the heart by pressing, this is repletion,
should be emitted, Dachaibu decoction is recommended.”
Dachaihu decoction reconciles Shaoyang, drains Yang
Ming internally, treats the unfavorable pivot mechanism
of Shaoyang and Yang Ming’s internal organs caused by
typhoid cold, and treats both the exterior and interior.
Dachaihu decoction is effective in treating pancreatitis
associated with liver depression and stagnation, dampness
and heat in the liver and gallbladder, and heat and
stagnation in the internal organs (40).

Among the top ten medications, the main medications
of Dachengqi decoction, Dachaihu decoction, and
Daxianxiong decoction were included. The use of these
three classical and effective formulas follows the traditional
Chinese medicine theory that “the six internal organs are
used for the purpose of generalization”, having the effect
of relieving the liver and qj, clearing heat from the internal
organs, and promoting blood circulation and resolving
stasis (41).

The first place is rhubarb, which clears heat from
the internal organs, cools blood and detoxifies toxins,
promotes blood circulation and resolves blood stasis, and
has a comprehensive therapeutic and regulatory role in the
treatment of pancreatitis in many aspects.

The second in the model is Rhizoma Corydalis, which
can invigorate blood, regulate qi, resolve stasis, and relieve
pain. Its analgesic effect is the most powerful in traditional
Chinese medicine, and the analgesic potency of total
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alkaloids of Rhizoma Corydalis can be up to 40% of that
of morphine, so it has good antispasmodic and analgesic
effects. It can activate and promote the secretion of anti-
inflammatory factors, plays an antibacterial and anti-
inflammatory role, and at the same time has analgesic
and immunomodulatory effects (42). Rhizoma Corydalis,
together with rhubarb and other traditional Chinese
medicines, can be used to address the complexity of AP
pathology in a multi-targeted and comprehensive manner.
Therefore, Rhizoma Corydalis ranks second in terms of
efficacy.

This is followed by Pinellia ternata, Magnolia officinalis,
Radix Paeoniae Alba, Radix Bupleuri, Scutellaria baicalensis
Georgi, Curcuma longa L, and Fructus aurantii immaturus,
covering the medicinal composition of Dachaihu decoction,
as well as the main components of Dachengqi decoction,
Chaiqin Chengqi decoction, and Chaishao Chengqi
decoction. Eight randomized controlled trials after meta-
analysis showed that the treatment of AP with Dachai Hu
Tang significantly reduced the inflammatory response and
the levels of the inflammatory factors IL-6 and TNF-a, thus
improving the therapeutic effect of patients with AP (43,44).

Traditional Chinese medicine in the treatment of AP
mainly acts on the regulation of pancreatic secretion
function, inflammatory responses, and apoptosis, among
other processes, and there is an interconnection between
these mechanisms. Dead pancreatic follicular cells may
affect the local microcirculation of the pancreas, which in
turn may lead to aggravation of the inflammatory response,
resulting in a pathological interactive amplification effect,
and traditional Chinese medicine can treat AP in multiple
ways (45).

The coefficient of determination R-squared score
is usually used as an indicator to evaluate the model’s
performance. The closer the coefficient of determination
is to 1, the greater the association between the drug and
effectiveness. In our random forest model, the R-squared
score reached 0.8021 which showed that our model fit the
data very well. In order to avoid over-fitting of the model
and to prove that the model has generalization, we trained
the model with 90% of the data and tested its performance
on the other 10% of the data. The result showed that the
R-squared score achieved 0.7318 on the test set which
indicates that the confidence of the results predicted by the
model is high. Therefore, the compounds recommended by
the model are likely to be effective in the treatment of AP.

The random forest algorithm is an effective machine
learning algorithm that integrates multiple decision trees to
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improve accuracy through integrated learning, and can be
used in the study of classification and regression problems.
The random forest algorithm can take into account the
interaction between variables and the influence of various
factors on the results, and score the importance (9).

In this paper, the random forest algorithm was used to
explore the medication rules of treatment for AP, which
provides a new method for exploring medication rules, and
the results are in line with the classical theory and clinical
practice of traditional Chinese medicine.

The clinical selection of prescriptions and medicines in
traditional Chinese medicine should be based on diagnosis
and treatment. Combining traditional Chinese medicine
theory with artificial intelligence will enable more precise
treatment and improve clinical efficacy, while also providing
a valuable source of prescriptions for the development
of new drugs. It is believed that the development of
modern science and technology can strongly promote the
advancement of traditional Chinese medicine in modern
precision medicine, as well as the development of traditional
Chinese medicines.
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