Name of Journal: World Journal of Clinical Cases
Manuscript NO: 81721
Manuscript Type: ORIGINAL ARTICLE

Observational Study
Clinicopathological features and expression of regulatory mechanism of the Wnt signaling pathway in colorectal sessile serrated adenomas/polyps with different syndrome types

Qiao D et al. Wnt signaling pathway in colorectal SSAs/Ps

Dan Qiao, Xiao-Yan Liu, Lie Zheng, Ya-Li Zhang, Ren-Ye Que, Bing-Jing Ge, Hong-Yan Cao, Yan-Cheng Dai

Dan Qiao, Xiao-Yan Liu, Ren-Ye Que, Bing-Jing Ge, Hong-Yan Cao, Yan-Cheng Dai, Department of Gastroenterology, Shanghai Traditional Chinese Medicine-Integrated Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200082, China

Lie Zheng, Department of Gastroenterology, Traditional Chinese Medicine Hospital of Xi’an, Xi’an 730000, Shaanxi Province, China

[bookmark: _Hlk127814731]Ya-Li Zhang, Institute of Digestive Diseases, Longhua Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China

Author contributions: Qiao D and Liu XY contributed equally to this work, and both collected cases and analyzed data; Zheng L and Zhang YL performed pathological examination; Que RY, Ge BJ, and Cao HY prepared the figures and tables; Qiao D and Dai YC wrote and reviewed the manuscript; Dai YC conceived and supervised the study; all authors contributed to the article and approved the submitted version.

Supported by the National Natural Science Foundation of China, No. 81873253; the Shanghai Natural Science Foundation, No. 22ZR1458800; the Hongkou District Health Committee, No. HKZK2020A01; and the Xinglin Scholar Program of Shanghai University of Traditional Chinese Medicine, No. [2020]23.

Corresponding author: Yan-Cheng Dai, PhD, Associate Chief Physician, Department of Gastroenterology, Shanghai Traditional Chinese Medicine-Integrated Hospital, Shanghai University of Traditional Chinese Medicine, No. 230 Baoding Road, Hongkou District, Shanghai 200082, China. daiyancheng2005@126.com

Received: November 22, 2022
Revised: February 12, 2023
Accepted: March 3, 2023
Published online: 

Abstract
BACKGROUND
Colorectal cancer (CRC) is the third most common cancer worldwide, with the fourth highest mortality among all cancers. Reportedly, in addition to adenomas, serrated polyps, which account for 15%-30% of CRCs, can also develop into CRCs through the serrated pathway. Sessile serrated adenomas/polyps (SSAs/Ps), a type of serrated polyps, are easily misdiagnosed during endoscopy.

AIM
To observe the difference in the Wnt signaling pathway expression in SSAs/Ps patients with different syndrome types.

METHODS
From January 2021 to December 2021, patients with SSAs/Ps were recruited from the Endoscopy Room of Shanghai Traditional Chinese Medicine-Integrated Hospital, affiliated with Shanghai University of Traditional Chinese Medicine. Thirty cases each of large intestine damp-heat (Da-Chang-Shi-Re, DCSR) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome were reported. Baseline comparison of the general data, typical tongue coating, colonoscopy findings, and hematoxylin and eosin findings was performed in each group. The expression of the Wnt pathway-related proteins, namely β-catenin, adenomatous polyposis coli, and mutated in colorectal cancer, were analyzed using immunohistochemistry.

RESULTS
Significant differences were observed with respect to the SSAs/Ps size between the two groups of patients with different syndrome types (P = 0.001). The other aspects did not differ between the two groups. The Wnt signaling pathway was activated in patients with SSAs/Ps belonging to both groups, which was manifested as β-catenin protein translocation into the nucleus. However, SSAs/Ps patients with DCSR syndrome had more nucleation, higher β-catenin expression, and negative regulatory factor (adenomatous polyposis coli and mutated in colorectal cancer) expression (P < 0.0001) than SSA/P patients with Pi-Wei-Xu-Ruo syndrome. In addition, the SSA/P size was linearly correlated with the related protein expression.

CONCLUSION
Patients with DCSR syndrome had a more obvious Wnt signaling pathway activation and a higher risk of carcinogenesis. A high-quality colonoscopic diagnosis was essential. The thorough assessment of clinical diseases can be improved by combining the diseases of Western medicine with the syndromes of traditional Chinese medicine.
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Core Tip: We aimed to observe the difference in the Wnt signaling pathway expression in sessile serrated adenoma/polyp patients with large intestine damp-heat (Da-Chang-Shi-Re) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome. We observed that patients with Da-Chang-Shi-Re syndrome had a more obvious Wnt signaling pathway activation and a higher risk of carcinogenesis. A high-quality colonoscopic diagnosis was essential. The thorough assessment of clinical diseases can be improved by combining the diseases of Western medicine with the syndromes of traditional Chinese medicine.

INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer worldwide, with the fourth highest mortality among all cancers. Every year, CRC causes approximately 900000 cancer-related deaths and accounts for 10% of all cancer diagnoses[1]. Precancerous colorectal lesions include colorectal polys, with the classic adenoma CRC pathway being the commonest carcinogenic pathway. Reportedly, in addition to adenomas, serrated polyps, which account for 15%-30% of CRC, can also develop into CRCs through the serrated pathway[2,3]. Serrated polyps are characterized by serrated crypt structures. According to the World Health Organization classification in 2010, serrated polyps can be divided into three subtypes, which are as follows: Hyperplastic polyps (HPs), sessile serrated adenomas/polyps (SSAs/Ps), and traditional serrated adenomas[4]. Similar endoscopic manifestations are observed for SSAs/Ps and HPs; hence, they are easily misdiagnosed under endoscopy. Endoscopists must therefore deepen their expertise in SSAs/Ps to improve the rate of diagnosis[5]. As per traditional Chinese medicine (TCM), SSAs/Ps are “enteromas,” referring to single or multiple vegetations in the colorectal mucosa, characterized by abdominal pain or abdominal fullness and discomfort, loose or mucinous stools, or hematochezia and constipation[6]. The large intestine damp-heat (Da-Chang-Shi-Re, DCSR) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo, PWXR) syndrome are commonly observed in patients with “enteromas”[7]. The Wnt signaling pathway plays a crucial role in homeostatic renewal, cell proliferation, and colorectal epithelium differentiation. The sporadic occurrence of an enteroma is brought about by the abnormal activation of the Wnt signaling pathway[8]. Abnormal activation of the classical Wnt signaling pathway with β-catenin as the core in serrated polyps might be an early event of carcinogenesis[9]. TCM is based on syndrome differentiation and treatment. Whether the Wnt signaling pathway through β-catenin, adenomatous polyposis coli (APC), and mutated in CRC (MCC) protein expression vary in SSA/Ps patients with different syndrome types warrants research. This study aimed to provide new ideas and a theoretical basis for differentiating “enteromas” using TCM, guide clinical treatment and evaluate prognosis, and enrich the scientific connotation of “treating the same disease with different methods” in TCM by observing the difference in the Wnt pathway expression in SSA/Ps patients with different syndrome types.

MATERIALS AND METHODS
Design
This was a single-center, parallel, controlled trial conducted at Shanghai TCM-Integrated Hospital, affiliated with Shanghai University of TCM and registered in the Chinese Clinical Trial Registry (ChiCTR2000038536). Informed consent was obtained from all participants before the trial. The Ethics Committee of Shanghai TCM-Integrated Hospital (2020-091-1) approved the experimental protocol, and the research method was not significantly modified during the study.

Selection criteria
[bookmark: _Hlk127121884][bookmark: _Hlk127121919][bookmark: _Hlk127121792]Inclusion criteria: The inclusion criteria were as follows: (1) A diagnosis consistent with that of SSA/Ps; (2) The TCM syndrome differentiation conforms to “enteroma” DCSR or PWXR; (3) Age ranging from 18 to 70 years; and (4) Voluntary participation in the study, along with signed informed consent. DCSR syndrome was defined as follows: (1) Main symptoms included increased stool frequency, yellow-brown stools with a foul odor, a feeling of incomplete evacuation with a burning sensation around the anus, and red tongue with a yellow coating; and (2) Secondary symptoms included abdominal pain, urgent defecation, thirst and scanty urine, constipation or a feeling of incomplete evacuation, feverish sensations, yellow urine, a clouded heavy head and body, and a soft, rapid, or slippery pulse. PWXR syndrome was defined as follows: (1) Main symptoms included abdominal distension, particularly after consuming greasy food, recurrent loose stools, lassitude, shortness of breath and lazy words, and a pale tongue with a thin, white coating; and (2) Secondary symptoms included gastric or abdominal distension, cold limbs and cold intolerance, lusterless face, poor appetite, loose stools, and a weak and thready pulse. The syndrome was determined if two main symptoms and more than three secondary symptoms were present.

Exclusion criteria: The exclusion criteria were as follows: (1) Patients aged < 18 years or > 70 years and pregnant and lactating women; (2) Patients without a pathological diagnosis of SSA/Ps; (3) Patients in whom colonoscopy was contraindicated or those who could not undergo colonoscopy for other reasons; (4) A colonoscopic diagnosis of enteritis, intestinal ulcer, or non-colorectal polyps; (5) Digestive tract tumors; (6) Patients with serious primary diseases, such as cardiovascular and cerebrovascular diseases, liver and kidney diseases, hematological diseases, and psychosis; and (7) Syndrome type established without the presence of superficial symptoms. An attending physician with 5 years of experience diagnosed the TCM syndrome type based on the patient’s symptoms, signs, tongue coating, and pulse. Another attending physician with 5 years of experience then reviewed the diagnosis. If the two TCM doctors had varying opinions on the syndrome differentiation, a deputy director with ≥ 10 years of experience differentiated and classified the syndromes, and the final diagnosis was based on a majority in terms of opinion.

Observed indicators
General information: The general information comprised data on sex, age, the SSA/P site (right colon, left colon, or rectum), clinical symptoms (constipation, diarrhea, abdominal pain, abdominal distension, or mild or no symptoms), tongue coating, and pulse condition.

Colonoscopy and histological staining: An attending physician or an associate chief physician with >3 years of experience performed the colonoscopy using an Olympus GIF HQ290 colonoscope with a preoperative Boston bowel preparation scale score of ≥ 7 and a withdrawal time of ≥ 6 min[10]. The specimen was obtained by colonoscopy, following which it was fixed with 10% neutral buffered formalin and stained using hematoxylin and eosin. Two pathologists who were blinded to the endoscopic results of the patient established the pathological diagnosis. Multiple adenomas/polyps with the largest diameter were recorded, and the pathological records revealed the highest degree of malignancy.

Immunohistochemical analysis: The β-catenin, APC, and MCC protein expression in the colonic mucosa were detected using immunohistochemistry (the streptavidin-peroxidase-biotin method). We used β-catenin (ab223075; Abcam, Cambridge, MA, United States), APC (ab40778; Abcam, Cambridge, MA, United States), and MCC (PA5-57934; Thermo Fisher Scientific, Waltham, MA, United States). Three pictures were randomly taken from each slice under × 200 magnification, and Image Pro Plus 6.0 was used to semi-quantitatively analyze the protein expression area, after which its average optical density was measured (average optical density = integrated optical density/area of the target distribution area).

Statistical analysis
Statistical Package for the Social Sciences 24.0 was used to perform statistical analysis (IBM Corp., Armonk, NY, United States). The χ2 test was used for count data, and the mean ± standard deviation was used for measurement data. One-way analysis of variance was used for measurement data between groups, and the least significant difference test was used for comparison between groups. Wilcoxon’s rank-sum test was used for non-normally distributed data. Pearson’s method was used for the correlation analysis. Statistical significance was set at P < 0.05.

RESULTS
Case source and baseline data comparison
From January 2021 to December 2021, patients with SSAs/Ps were recruited from the Endoscopy Room of Shanghai TCM-Integrated Hospital, affiliated with the Shanghai University of TCM. Thirty cases each of DCSR syndrome and PWXR syndrome were recruited. Baseline comparison of general data (Table 1), typical tongue coatings (Figure 1), colonoscopic findings (Figure 2), and the hematoxylin and eosin findings (Figure 3) of each group are presented in the respective tables/figures. Significant differences in the SSA/Ps size were observed between the two groups, while no differences were observed in terms of the other aspects.

Protein expression of β-catenin, APC, and MCC in each group
The protein expression of β-catenin, APC, and MCC in each group and the results of the statistical analysis are presented in Figure 4 and Table 2. The cell membrane generally demonstrated positive β-catenin expression, while β-catenin overexpression was observed in the cytoplasm or nucleus, which is referred to as ectopic expression. The positive expression area of β-catenin in patients with DCSR syndrome significantly increased compared with that of the patients with PWXR syndrome, with more nucleation observed in patients with DCSR syndrome. APC and MCC positive cells were observed in the cytoplasm as brown-yellow particles. The positive expression areas of APC and MCC in patients with DCSR syndrome significantly decreased compared with those of the patients with PWXR syndrome. The SSA/Ps size in patients with DCSR and PWXR was positively correlated with the β-catenin expression, with the results being statistically different (P = 0.0002 vs P < 0.0001), while the SSA/Ps size in patients with DCSR and PWXR was negatively correlated with APC and MCC expression (P = 0.0259 vs P = 0.0034 and P < 0.0001 vs P = 0.0029) (Figure 5).

DISCUSSION
Colonoscopy is a valuable tool for identifying SSAs/Ps; however, the detection rate using endoscopy remains low (0%-23%). Therefore, it is crucial to increase the understanding of endoscopists in terms of the endoscopic characteristics of SSAs/Ps. SSAs/Ps are flat protuberances without pedicles, with a hidden shape and pale surface, similar to the mucosal color, making it challenging to detect under conventional endoscopy, resulting in a missed diagnosis. The endoscopic features mainly include a mucus cap or a “red cap sign,” ambiguous boundaries, irregular shape, cumulus-like surface structure, glandular duct expansion, black spots in crypts, and glandular duct openings in type II-0 or II-d[11,12]. The main characteristics of SSAs/Ps are an abnormal crypt structure, including crypt expansion, irregular branch recess, the horizontal extension of the recess, and an L-shaped or inverted T-shaped basal recess[3].
Wnt signaling activation is a significant early event in most cases of CRC. Abnormal Wnt signaling pathway activation results in β-catenin translocation from the cytoplasm into the nucleus and activates the transcription of several genes with pro-proliferation effects. Simultaneously, chromosome instability occurs owing to abnormal chromosomal separation during mitosis. Studies have reported abnormal Wnt signaling activation in serrated adenomas[13]. The APC gene is located on chromosome 5q21-22 and is a negative regulator of the Wnt signaling pathway. APC could be associated with β-catenin for promoting β-catenin degradation. β-catenin, as a tumor suppressor gene, is involved in two relatively independent processes. It plays a crucial structural role in intercellular adhesion junctions and is the key component of the APC-β-catenin-T cell transcription factor signaling pathway. β-catenin primarily binds to cadherin on the cell membrane surface and participates in homogenous adhesion in normal mature cells. However, the free β-catenin in the cytoplasm is ubiquitinated by phosphate and can be degraded by the proteasome at a low level. However, the β-catenin level in the cytoplasm increases with impaired degradation, resulting in β-catenin translocation into the nucleus and T cell transcription factor binding to initiate the transcription of downstream target genes, thereby initiating tumor growth[14]. MCC is a susceptibility gene for familial colonic polyps. Studies have reported that MCC might be a significant tumor suppressor gene in the serrate carcinogenesis pathway. MCC can directly interact with β-catenin and inhibit the Wnt signaling pathway through different mechanisms in a manner similar to APC[15].
Unlike HPs, SSAs/Ps are associated with CRC risk and are considered precancerous colorectal lesions. Studies have reported that SSAs/Ps with cell dysplasia or carcinogenesis often carry the v-raf murine sarcoma viral oncogene homolog B1 mutant gene, and Wnt/β-catenin activation of the catenin pathway promotes SSA/P development compared with atypical hyperplasia or invasive cancer[16,17]. Herein, the endoscopic manifestations and pathological features of SSAs/Ps were combined with TCM macro syndrome differentiation, broadening the depth and scope of TCM observation and thereby helping to understand the disease more comprehensively.
A comparison of the baseline data revealed that the SSA/P size in patients with DCSR syndrome was significantly larger than that in patients with PWXR syndrome. Dampness and heat were diverted into the intestinal tract, forming polyps with turbid qi. Therefore, large adenomas were more common. However, long-term eating disorders affect transportation in the spleen and stomach. The essence of grain was not refined, and the blood and qi were passive. Qi deficiency and blood stasis were observed, and the phlegm was internally bound, resulting in polyps. Therefore, small polyps were more common. In terms of the clinical manifestations, some patients had constipation, diarrhea, abdominal pain, abdominal distension, and other symptoms, while some patients had no discomfort, which further highlights the importance of early gastrointestinal cancer screening.
Traditional white light endoscopy is the simplest method for diagnosing SSAs/Ps. Herein, we preliminarily confirmed the lesion location and size by white light endoscopy, following with other diagnostic methods based on the specific conditions of the lesion. Certain narrow-band imaging techniques were also used[18,19]. Moy et al[20] analyzed the endoscopic features of 147 cases of colonic polyposis and concluded that the surfaces covered with mucus caps and vascular thickening were important predictive features of SSAs/Ps. If endoscopy revealed polyps covered with mucus caps and thickened vessels, SSAs/Ps could be suspected, and further measures were taken to confirm the diagnosis.
The Wnt pathway-related protein expression (β-catenin, APC, and MCC) was analyzed by immunohistochemistry considering the malignant potential of SSAs/Ps[21]. The results revealed that Wnt signaling activation in the patients with SSAs/Ps belonging to both groups was manifested as β-catenin protein translocation into the nucleus. However, SSA/Ps patients with DCSR syndrome had more nucleation, higher β-catenin expression, and less expression of negative regulatory factors (APC and MCC). In addition, the SSA/P size was linearly correlated with the related protein expression in patients with DCSR and PWXR. The results suggested that SSA/P patients with DCSR syndrome might be at high risk for carcinogenesis and accelerated malignant transformation (Figure 6).
We chose conventional endoscopic treatment, including cold forceps polypectomy, cold snare polypectomy, endoscopic mucosal resection, and endoscopic submucosal dissection techniques, targeted drugs (probiotics, different Chinese herbal medicines according to the clinical symptoms based on syndrome differentiation), and diet and lifestyle modifications for such patients with SSAs/Ps. We also referred to the Japanese Digestive Association guidelines for managing colorectal polyps and the British Digestive Association guidelines for post-polypectomy surveillance[22,23]. Colonoscopy was planned 1 year after surgery in SSAs/Ps patients with DCSR syndrome with adenomas/polyps measuring > 10 mm in diameter[24].

CONCLUSION
The Wnt/β-catenin signaling pathway and its related factors serve as diagnostic and prognostic CRC indicators. Therefore, targeting the Wnt/β-catenin pathway now serves as a treatment strategy for CRC and is constantly being studied[25]. SSA/P patients with DCSR syndrome had a more obvious Wnt signaling pathway activation and a higher risk of carcinogenesis compared with SSA/P patients with PWXR syndrome. A high-quality colonoscopic diagnosis was essential. The thorough assessment of clinical diseases can be improved by combining the diseases of Western medicine with the syndromes of TCM.

ARTICLE HIGHLIGHTS
Research background
Colorectal cancer (CRC) is the third most common cancer worldwide, with the fourth highest mortality among all cancers. Reportedly, in addition to adenomas, serrated polyps, which account for 15%-30% of CRCs, can also develop into CRCs through the serrated pathway. Sessile serrated adenomas/polyps (SSAs/Ps) are a type of serrated polyps that are easily misdiagnosed under endoscopy.

Research motivation
Traditional Chinese medicine is based on syndrome differentiation and treatment. Whether the Wnt signaling pathway through β-catenin, adenomatous polyposis coli (APC), and mutated CRC (MCC) protein expression are different in SSAs/Ps patients with different syndrome types warrants research.

Research objectives
We aimed to observe the difference in the Wnt signaling pathway expression in SSA/P patients with different syndrome types.

Research methods
Thirty cases each of large intestine damp-heat (Da-Chang-Shi-Re, DCSR) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome were reported. Baseline comparison of general data, typical tongue coatings, colonoscopic findings, the hematoxylin and eosin findings, and the β-catenin, APC, and MCC protein expression in the colonic mucosa of each group were analyzed.

Research results
Significant differences were observed between the two groups of patients with different syndrome types (P = 0.001) with respect to the SSA/P size. The other aspects did not differ between the groups. The Wnt signaling pathway was activated in patients with SSAs/Ps belonging to both groups, which was manifested as β-catenin protein translocation into the nucleus. However, SSA/P patients with DCSR syndrome had more nucleation, higher β-catenin expression, and decreased negative regulatory factor (APC and MCC) expression (P < 0.0001) than SSA/P patients with Pi-Wei-Xu-Ruo syndrome. In addition, the SSA/P size was linearly correlated with the related protein expression.

Research conclusions
Patients with DCSR syndrome had a more obvious Wnt signaling pathway activation and a higher risk of carcinogenesis.

Research perspectives
A high-quality colonoscopic diagnosis was essential. The thorough assessment of clinical diseases can be improved by combining the diseases of Western medicine with the syndromes of traditional Chinese medicine.
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Figure Legends
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[bookmark: _Hlk117274121]Figure 1 Classification of the tongue coating. A: Patients with large intestine damp-heat (Da-Chang-Shi-Re) syndrome showed a thick yellow coating; B: Patients with spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome showed a thin white coating.
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[bookmark: _Hlk115703162]Figure 2 Endoscopic features. A: Adenoma in a patient with large intestine damp-heat (Da-Chang-Shi-Re) syndrome. Close observation revealed a dilated branched vessel and an open II pit; B: Polyp in a patient with spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome. The surface was smooth, with a small amount of attached hyaline mucus. The color was similar to that of the background mucosa.

[image: D:\168\编稿\81721\-Archive\81721-g003.png]
[bookmark: _Hlk126425150]Figure 3 Hematoxylin and eosin staining in each group. A and B: Patient with large intestine damp-heat (Da-Chang-Shi-Re) syndrome. A: The crypt epithelium was serrated, and interstitial oedema was observed (× 100); B: Goblet cells were absent in the crypts of the adenoma, and the nuclei were pencil-rod-shaped (× 200). C and D: Patient with spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome. C: The epithelium was serrated, and the crypts are evenly distributed and undifferentiated, comprising several goblet cells (× 100); D: The upper part of the crypt was serrated, and the base was not expanded (× 200).
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[bookmark: _Hlk126739989]Figure 4 Protein expression of β-catenin, adenomatous polyposis coli, and mutated in colorectal cancer in each group (× 200). A, B, and C: Patient with large intestine damp-heat (Da-Chang-Shi-Re) syndrome; D, E, and F: Patient with spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome.
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Figure 5 Correlation analysis between the related protein expression and the sessile serrated adenomas/polyps size. A, B, and C: Patient with large intestine damp-heat (Da-Chang-Shi-Re) syndrome; D, E, and F: Patient with spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome. APC: Adenomatous polyposis coli; DCSR: Large intestine damp-heat (Da-Chang-Shi-Re); MCC: Mutated in colorectal cancer; PWXR: Spleen-stomach weakness (Pi-Wei-Xu-Ruo).
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Figure 6 Abnormal Wnt signaling pathway activation in sessile serrated adenomas/polyps. APC: Adenomatous polyposis coli; LEF: Lymphoid enhancing factor; MMC: Mutated in colorectal cancer; SSA/P: Sessile serrated adenoma/polyp; TCF: T cell transcription factor.



Table 1 Comparison of the general data of sessile serrated adenoma/polyp patients with large intestine damp-heat (Da-Chang-Shi-Re) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome
	
	DCSR syndrome, n = 30
	PWXR syndrome, n = 30
	P value

	Sex
	
	
	0.791

	Male
	19
	18
	

	Female
	11
	12
	

	Age in yr
	58.800 ± 9.290
	58.900 ± 7.097
	0.578

	Size in cm
	0.800 ± 0.435
	0.520 ± 0.219
	[bookmark: _Hlk115873544]0.001

	Location
	
	
	0.158

	Right half of the colon
	9
	4
	

	Left half of the colon
	13
	20
	

	Rectum
	8
	6
	

	Clinical symptoms
	
	
	0.435

	Constipation
	4
	6
	

	Diarrhea
	2
	6
	

	Abdominal pain
	2
	4
	

	Abdominal distension
	4
	5
	

	Mild symptoms or asymptomatic
	18
	11
	


DCSR: Large intestine damp-heat (Da-Chang-Shi-Re); PWXR: Spleen-stomach weakness (Pi-Wei-Xu-Ruo).




Table 2 Protein expression of β-catenin, adenomatous polyposis coli, and mutated in colorectal cancer in patients with large intestine damp-heat (Da-Chang-Shi-Re) syndrome and spleen-stomach weakness (Pi-Wei-Xu-Ruo) syndrome
	
	DCSR syndrome, n = 30
	PWXR syndrome, n = 30
	P value

	[bookmark: OLE_LINK2]β-catenin
	0.32 ± 0.03
	0.20 ± 0.02
	P < 0.0001

	APC
	0.17 ± 0.01
	0.23 ± 0.02
	P < 0.0001

	[bookmark: OLE_LINK1]MCC
	0.18 ± 0.01
	0.24 ± 0.01
	P < 0.0001


APC: Adenomatous polyposis coli; DCSR: Large intestine damp-heat (Da-Chang-Shi-Re); MCC: Mutated in colorectal cancer; PWXR: Spleen-stomach weakness (Pi-Wei-Xu-Ruo).
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