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Abstract

Objective: To observe the clinical efficacy of herbal cake-partitioned moxibustion for ulcerative colitis (UC) and
elucidate its mechanism by targeting the vitamin D receptor (VDR) signaling pathway.

Methods: A total of 63 patients with UC were randomly divided into an observation group (30 cases, treated with
herbal cake-partitioned moxibustion) and a control group (33 cases, treated with sham herbal cake-partitioned
moxibustion). Moxibustion treatment was performed at Qihai (CV6) and bilateral Tianshu (ST25) and Shangjuxu (ST37),
3 times per week for 12 weeks. The total effective rate, visual analog scale (VAS) score for abdominal bloating and pain,
and hospital anxiety and depression scale (HADS) score were compared between the two groups. Enzyme-linked
immunosorbent assay was used to detect the concentrations of serum C-reactive protein (CRP), 25-hydroxyvitamin D
[25(OH)D], and interleukin-12 (IL-12)/interleukin-23 (IL-23) p40. Immunohistochemistry was used to observe the
expression levels of VDR and regenerating gene [V (Reg IV) proteins in colonic mucosa. The expression levels of VDR,
cytochrome p450 27B1 (CYP27B1), and Reg IV mRNAs were detected by real-time fluorescence quantitive polymerase
chain reaction.

Results: After treatment, the total effective rate in the observation group was 86.7%, which was significantly higher
than 51.5% in the control group (P<0.05). After treatment, the VAS scores for abdominal bloating and pain in the
observation group were significantly decreased (P<0.01), as well as the HADS-depression subscale (HADS-D) and
HADS-anxiety subscale (HADS) scores (P<0.05), while only the VAS score for abdominal pain in the control group was
reduced (P<0.05), and the improvements of the scores in the observation group were more significant than those in the
control group (P<0.05). After treatment, the serum CRP concentrations in both groups and the IL-12/IL-23 p40
concentration in the observation group were significantly decreased (P<0.05), and the concentrations in the
observation group were lower than those in the control group (P<0.05). The expression levels of VDR protein and
mRNA in the colon in both groups were all increased (P<0.01), and the expression levels of Reg IV protein and mRNA
and CYP27B1 mRNA were all decreased in the two groups (P<0.05 or P<0.01); the improvements in the observation
group were more notable than those in the control group (P<0.05 or P<0.01).

Conclusion: Herbal cake-partitioned moxibustion can effectively alleviate abdominal pain and diarrhea in patients with
UC, improve depression and anxiety disorders, and regulate the expression of related proteins in the VDR signaling
pathway. The mechanism may be related to inhibiting intestinal inflammation by reducing the release of the
proinflammatory cytokine IL-12/IL-23 p40.
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D Receptor; Clinical Trial

(2] B&y: WRMEZH B K EIT 5 L K (UC)A s KT &K, T A2 A A DAR(VDR)ME 53856 A & #5320 AL
#lo ik H635IUCEH AL A IEL L8301 (R A 8 25 15 R4 77 ) Aot BB 28335 (R ARG 25 K76 77). MAHIA,
HFIM RAR, LB BETT, BA3K, £iEF128. thEmAEA RE. EH KA IR TIENE & (VAS)F= B

Co-first Authors: IM Hyoyoung, M.D., resident physician; WANG Wenjia,
M.M,, attending physician

Joint Corresponding Authors: WU Luyi, M.D., associate researcher,
master student supervisor. E-mail: luyittm@163.com; ZHENG Handan,
M.M,, attending physician. E-mail: zhenghandan123@126.com

e 40 o | © The author(s) for open access article 2023 @ Springer



J. Acupunct. Tuina. Sci. 2023, 21(1): 40-50

I% & BAPARZ & (HADS) -5, BEIR %I A MM 2 kA48 fo 75 C RS & &1 (CRP). 257 44 £ D[25(0H)D]. & fafai%-12
(IL-12)/ & @ P A% -23(IL-23)pd0 8 iR &, . J5 AL x4 BVDORAF AL RN E OV (Reg IV)E G AL, EHZ X
T2 R A BEEE RO AN 4 AL IEVDR ., 80 &, PASO K A% A%, | 27B1(CYP27B1)A=Reg IV mRNA®G KL, £EF: 4775,
IR KA A F F186.7%, B 5 T3P 4H 6951.5%(P<0.05)0 4775, LI LE A% A= MK VAS TP 5 1%(P<0.01), HADS
# 3P AR I8 % (HADS-D) A= /& J& T2 & % (HADS-A) #5535 F5 4K (P<0.05), *T P& 28 I J& VASF B B [54K (P<0.05); ML
TP E M LR T 3T RE 40 (P<0.05) 0 2855 )5, P& A CRPIR A . YLK fn 7% IL-12/1L-23 pd0iK & 35 4 4K(P<0.05),
MR AR 84 K B 3 AR T AT BB 48 (P<0.05); P 4B % 45 VDR & & #A7mRNA#9 & £ ¥ £ # % (P<0.01), fReg IV & & f=
MRNA VAR CYP27B1 mRNA#) % iA 35 9 2 [44K(P<0.05%.P<0.01), MLELE AT RGP & # 5 1 35 (P<0.053P<0.01). &6
[ 250 RAEA A MUCEZ MR MIBER, AEIPAR, BIEFY, JTALATVDORE T @B X & At kik. LI/ER
AUH] oT Ak RSB iR Y AR K 2m A6 B FIL-12/1L-23 pA0 a9 kA Hl i K gz o

[R49]) Kk BB R %K EWE, wHM,; 5608, H4LZDR BRRIE

[+B9£%5] R24538 [ X#RAFEL] A
Ulcerative colitis (UC) is a chronic intestinal
nonspecific inflammatory disease involving the colonic
mucosa, characterized by abdominal pain, increased
defecation frequency, stool with mucous pus, and
tenesmus!l. In recent years, the incidence of UC in
newly industrialized countries has gradually increased.
A large-scale retrospective study showed that the
overall incidence and prevalence of UC were 1.2-20.3
and 7.6-245 per 100 000 in one year, respectively, and
has become the main disease of the digestive system[?3,
The pathogenesis of UC is not fully understood but is
thought to be mainly related to infection, genetic,
immune, and psychological factors®. The role of
vitamin D deficiency in inflammatory bowel disease (IBD)
has been paid more and more attention®), and the
active metabolites of vitamin D can play a role by
binding to the vitamin D receptor (VDR), which can
regulate immunity and inhibit the expression of
proinflammatory factors®l. Antimicrobial peptides are a
class of defensive peptide active substances against
exogenous pathogens, which are highly expressed in
colonic epithelial cells at the site of UC inflammation
and play an important regulatory role in controlling
intestinal inflammation!”). Decreased VDR expression
and abnormal expression of intestinal antimicrobial
peptide regeneration gene IV (Reg IV) can cause UC
colonic mucosal damage, which is one of the key links in
the development of UC. At present, Western medicine
mainly uses drugs such as aminosalicylic acid,
glucocorticoids, and immunosuppressants for UC, but
there are problems like poor clinical efficacy and
significant side effects. Moxibustion has a good
therapeutic effect on UC, and has the advantages of
safety, low recurrence rate, and good long-term
efficacy®1%. Our previous clinical studies have shown
that moxibustion can effectively control intestinal
inflammation, regulate intestinal mucosal immunity,
and improve colonic mucosal damage in UC
patients'"1%!, Therefore, in this randomized controlled
trial, sham herbal cake-partitioned moxibustion was
used as a control to elucidate the molecular mechanism

of herbal cake-partitioned moxibustion for UC from the
perspective of VDR signaling pathway.

1 Clinical Materials

1.1 Diagnostic criteria

The diagnostic criteria for UC referred to the
Consensus on the Diagnosis and Treatment of
Inflammatory Bowel Disease (Guangzhou, 2012)19), in
combination with a comprehensive evaluation of the
clinical manifestations, colonoscopy, and colonic
mucosal histological biopsy.

Key points of diagnosis: Suspected cases with typical
clinical manifestations need further examination;
patients with colonoscopic and/or radiographic features
can be clinically diagnosed; the diagnosis can be
confirmed in patients by histological features of colonic
mucosa biopsy and/or surgical resection specimens; for
those with the first onset, if the clinical manifestations,
colonoscopy, and histological biopsy changes are not
typical, UC cannot be diagnosed, but the cases should
be followed up.

1.2 Inclusion criteria

Met the diagnostic criteria; aged 18-70 years old; not
taking any medications other than mesalazine for UC
symptoms; never received hormone therapy or
received hormone therapy but limited to prednisone
<0.5 mg/(kg-bw) daily; have not taken immune-
suppressants or biological agents in the past 3 months;
signed the informed consent form.

1.3 Exclusion criteria

Patients with heart, brain, liver, kidney, malignant
tumors, and/or other diseases that seriously affect life
activities; women during pregnancy or lactation; a
family history of psychiatric or neurological genetic
diseases; had poor adherence.

1.4 Statistical methods

The data were processed using the SPSS version 17.0
statistical software. The counting data were
expressed as cases and percentages, and the Chi-square
test was used for between-group comparisons. The
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measurement data conforming to normal distribution
were expressed as mean + standard deviation (X +s),
and the independent samples t-test was used for
inter-group comparisons, and the paired t-test was used
for the comparisons before and after treatment within
the same group. Data that did not conform to normal
distribution were expressed as median (minimum,
maximum) [M (min, max)], with the Mann-Whitney U
nonparametric test for inter-group comparisons and the
Wilcoxon rank-sum test for intra-group comparisons
before and after treatment. P<0.05 indicated statistical
significance.
1.5 General data

This study was entrusted to the Ethics Committee of
Shuguang Hospital, Shanghai University of Traditional
Chinese Medicine (2016-487-38-01), filed with the
Ethics Committee of Yueyang Hospital of Integrated

Traditional Chinese and Western Medicine, Shanghai
University of Traditional Chinese Medicine, and
registered at the National Institutes Clinical Trial
Database (http://clinicaltrials.gov/, Registration No.
NCT02931162). A total of 63 patients with UC were
recruited from the Medical Outpatient Department of
the Colitis Specialist Clinic in the Shanghai Research
Institute of Acupuncture and Meridian. Thirty cases
were randomly assigned to an observation group and
33 cases to a control group. There were no significant
differences in gender, age, disease duration, disease
stage, or other basic conditions between the two
groups (P>0.05), indicating that the two groups were
comparable (Table 1). Ten patients were randomly
selected from the observation group and the control
group, respectively, for serum and mucosal indicator
detection.

Table 1 Comparison of the general data between the two groups

Gender/case Agelyear Discase duration/year Disease stage/case
Group n . . -
Male Female [M (min, max)] [M (min, max)] Mild Moderate
Observation 30 13 17 48.5 (26.0, 70.0) 5.0 (1.0, 34.0) 24 6
Control 33 13 20 52.0 (25.0, 70.0) 4.8 (0.3, 30.0) 28 5
2 Treatment Methods 3 Efficacy Observation

2.1 Observation group

The observation group received herbal cake-
partitioned moxibustion at Qihai (CV6) and bilateral
Tianshu (ST25) and Shangjuxu (ST37). The powders of
Fu Zi (Radix Aconiti Lateralis Praeparata), Dan Shen
(Radix et Rhizoma Salviae Miltiorrhizae), Rou Gui
(Cortex Cinnamomi), Mu Xiang (Radix Aucklandiae), and
Hong Hua (Flos Carthami) were mixed with yellow rice
wine to make a thick paste, and a special mold was used
to make herbal cakes of 2.3 cm in diameter and 0.5 cm
in thickness. Cut pure moxa sticks (Nanyang Wolong
Hanyi Wool Factory, China) into moxa cones of 17 mm
in length and 18 mm in diameter (about 1.8 g). Place
one ignited moxa cone on a herbal cake, and then put
the herbal cake on each of the points to perform
moxibustion. One moxa cone was used at each point for
each treatment. The treatment was performed once
every other day, 3 times a week, for 12 consecutive
weeks.
2.2 Control group

The points, treatment frequency, and course of
treatment in the control group were the same as those
in the observation group, but a piece of cardboard
wrapped in aluminum foil (2.3 cm in diameter and
0.2 cm in thickness) was cushioned between the herbal
cake and the point during moxibustion to block the
temperature, infrared radiation, and efficacy of the
herbal cake during moxibustion, so as to suppress the
effect of moxibustion to the greatest extent.
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3.1 Observed items
3.1.1 Visual analog scale (VAS)

VAS was used to assess the degree of abdominal
bloating and pain. Drew a 10 cm long horizontal line on
the paper, and one end of the horizontal line was
marked 0, indicating no pain (no bloating) and scored 0
points; the other end was marked 10, indicating severe
pain (severe bloating) and scored 10 points. Let the
patient mark the corresponding position on the line
according to their actual situation. A score of 0-3 points
indicates mild; 4-7 points indicate moderate; 8-10
points indicate severe.

3.1.2 Emotional evaluation

The hospital anxiety and depression scale (HADS) was
used to evaluate the mental and emotional state of
patients7),

3.1.3 Detection of the serum C-reaction protein (CRP),
25-hydroxyvitamin D [25(OH)D], and interleukin-12

(IL-12)/interleukin-23 (IL-23) p40 concentrations

A disposable BD vacuum non-anticoagulant blood
collection tube of 5 mL was used to collect 2-3 mL of
fasting venous blood of patients before and after
treatment. After 30 min stay at room temperature, the
sample was centrifuged at 4 “C, 3 000 r/min, for 15 min.
Then, pipette the light-yellow supernatant to the
cryopreservation tube, and store it in a -80 C
refrigerator for later use. Automatic specific protein
analyzer (DC-020, Aristo, China) and whole-blood CRP
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antiserum (BAO51, Shanghai Baidi Biotechnology Co.,
Ltd., China) were used to detect the serum CRP

concentration before and after treatment in each group.

According to the instructions, the human 25(OH)D
enzyme-linked immunosorbent assay (ELISA) kit
(ml038633-2, Shanghai Enzyme-linked Biotechnology
Co., Ltd., China) and IL-12/IL-23 p40 ELISA kit
(m1690280-2, Shanghai Enzyme-linked Biotechnology
Co., Ltd., China) were used to detect the serum
concentrations of 25(0H)D and IL-12/1L-23 p40 before
and after treatment.

3.1.4 Detection of VDR and Reg [V

expression in the colonic mucosa

Colonoscopy (painless anesthesia) was performed
1 week before treatment and 1 week after 12-week
treatment, and colonic mucosal specimens were
collected. Before treatment, colonoscopy was
performed for mucous membrane at the lesion site in
UC patients and its distance from the anus margin was
recorded. After treatment, colonoscopy was performed
for the mucosa at the same distance from the anus
margin. Each patient contributed 2 pieces of colonic
mucosa, one of which was stored in a -80 ‘C cryogenic
freezer and the other in 10% neutral formalin fixative
solution for later use.

The expression of VDR and Reg IV proteins in the
colonic mucosa were detected by immune-
histochemistry. After paraffin sections were dewaxed,
inactivated by 3% H,0; and repaired by antigen, 5% BSA
sealing solution was added. Added an appropriate
amount of diluted VDR (ab3508, Abcam, UK) and Reg
IV primary antibody (AB89917, Abcam, UK) dropwise,

protein

overnight at 4 ‘C. Then the secondary antibody was
added dropwise, hematoxylin counterstained for 2 min,
1% hydrochloric acid alcohol differentiated for 5 s, 2%
ammonia turned blue for 20 s, and then neutralized
gum sealed after dehydration with absolute ethanol
and xylene, and observed under light microscope.
Brownish-yellow indicated positively expressed.
Selected 3 non-overlapping fields of view per slice.
Image-Pro Plus version 6.0 image analysis software was
used to analyze and measure the integrated optical
density (IOD).

3.1.5 Detection of colonic mucosal VDR, cytochrome

p450 27B1 (CYP27B1) and Reg IV mRNAs

The expression of VDR, CYP27B1, and Reg IV
MRNAs in the colonic mucosa was detected by real-time
fluorescence quantitive polymerase chain reaction
(RT-gPCR). The total RNA of the colon was extracted by
trizol  (Invitrogen, USA), and the Nanodrop
spectrophotometer (Thermo Electron Corporation, USA)
detected the quality and quantity of RNA. Reverse
transcription-polymerase chain reaction kit (RR0371A,
Takara, Japan) was used for reverse transcription. The
sequences were obtained from the target genes in
Gene Bank database. The primers were designed by
NCBI Primer-blast and synthesized by Suzhou Jinweizhi
Biotechnology Co., Ltd., China, as shown in Table 2. The
reverse transcription product was amplified on a
real-time polymerase chain reaction (PCR) system
(Roche 4801I, Switzerland) using a PCR kit (208052,
QuantiNova SYBR Green PCR kit, QIAGEN, Germany)
under reaction conditions of 95 C for 2 min, 95 C
for5s,60 ‘C for 10 s, for a total of 50 cycles.

Table 2 Primers for mRNA detection

Name Amplification length/bp Upstream primer sequence (5'—3") Downstream primer sequence (5'—3")
VDR 149 CCAGTTCGTGTGAATGATGG AGATTGGAGAAGCTGGACGA
CYP27B1 115 TGTTTGCATTTGCTCAGAGG AACAGGAAGTGGGTCAGGTG
Reg IV 187 TGCTCCTGGATGGTTTTACC TATCGGCTGGCTTCTCTGAT
B-actin 136 GCAGAAGGAGATCACTGCCCT GCTGATCCACATCTGCTGGAA

Note: VDR=Vitamin D receptor; CYP27B1=Cytochrome p450 27B1; Reg I[V=Regenerating gene IV.

3.2 Efficacy criteria

The total effective rate was used as the main efficacy
indicator, and the evaluation criteria referred to the
clinical efficacy evaluation standard for UC in the
Diagnosis and Treatment of Inflammatory Bowel
Disease (Guangzhou, 2012)191,

Remission: Clinical symptoms  disappeared,
colonoscopy showed mucosa generally normal or no
active inflammation.

Effective: Clinical symptoms basically disappeared;
colonoscopy showed mild inflammation of the mucosa.

Invalid: There was no improvement in clinical
symptoms or colonoscopy.

3.3 Results
3.3.1 Comparison of the clinical efficacy

After treatment, the total effective rate of the control
group was 51.5% and that of the observation group was
86.7%, and the difference between the two groups was
statistically significant (P<0.05), suggesting that the total
effective rate of herbal cake-partitioned moxibustion for
UC is better than that of sham herbal cake-partitioned
moxibustion (Table 3).

3.3.2 Comparison of the VAS scores for abdominal
pain and bloating
Before treatment,

there were no significant
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differences in the VAS scores between the two groups
for abdominal pain and bloating (P>0.05). After
treatment, the VAS scores for abdominal pain and
bloating in both groups were reduced (P<0.01, P<0.05),
and the scores of the observation group were lower
than those in the control group (P<0.05, P<0.01). See
Table 4.

3.3.3 Comparison of the mental and emotional scores

Before treatment, there were no significant
differences in the scores of the HADS-depression

subscale (HADS-D) and HADS-anxiety subscale (HADS-A)
between the two groups (P>0.05). After treatment, the
HADS-D and HADS-A scores in the observation group
decreased (P<0.01, P<0.05), and there was no
significant change in either score in the control group
(P>0.05). The changes in the HADS-D (P<0.01) and
HADS-A (P<0.05) scores after treatment in the
observation group were greater than those in the
control group (Table 5 and Table 6).

Table 3 Comparison of the clinical efficacy between the two groups Unit: case
Group n Remission Effective Invalid Total effective rate (%) 1>-value P-value
Observation 30 12 14 4 86.7
9.14 0.01
Control 33 9 8 16 51.5

Table 4 Comparison of the VAS scores for abdominal bloating and pain between the two groups [M (min, max)] Unit: point

VAS score for abdominal pain VAS score for abdominal bloating

Group " Pre-treatment  Post-treatment Z-value P-value Pre-treatment  Post-treatment Z-value  P-value
Observation 30 3(1, 8) 1(0,3) 3.861  0.004 3(0, 8) 1(0, 4) 3312 0.001
Control 33 3(0,8) 2 (0, 5) -2.033 0.042 3(0,7) 3(0,5) -1.027 0.304
Z-value -0.702 -1.983 -0.448 -4.112
P-value 0.483 0.047 0.654 <0.001

Note: VAS=Visual analog scale.
Table 5 Comparison of the HADS-D score between the two groups [M (min, max)] Unit: point
Group n Pre-treatment Post-treatment Difference value Z-value P-value
Observation 30 4.0 (0, 13.0) 2.5(0, 11.0) 1(-4,5) -1.950 0.001
Control 33 3.0 (0, 10.0) 3.0 (0, 11.0) -1(-4,2) -2.594 0.784
Z-value -0.306 -2.098 -2.594
P-value 0.759 0.036 0.009
Note: HADS-D=Hospital anxiety and depression scale-depression subscale.
Table 6 Comparison of the HADS-A score between the two groups [M (min, max)] Unit: point
Group n Pre-treatment Post-treatment Difference value t-value P-value
Observation 30 5.43+3.00 4.63+2.98 0(-7,5) -2.178 0.029
Control 33 5.85+3.56 6.12+2.98 0(-7,2) -3.145 0.268
Statistical value 0.497Y 1.9819 -2.178%
P-value 0.621 0.052 0.029

Note: HADS-A=Hospital anxiety and depression scale-anxiety subscale; 1) z-value; 2) Z-value.

serum CRP and IL-12/1L-23 p40 concentrations in the
observation group were lower than those in the control
group (P<0.05), but there was no significant difference
in the concentration of 25(0OH)D after treatment
between the two groups (P>0.05). See Table 7-Table 9.

3.3.5 Comparison of the VDR and Reg IV protein

3.3.4 Comparison of the serum CRP, 25(0OH)D, and

IL-12/ IL-23 p40 concentrations

There were no significant differences in the serum
CRP, 25(0OH)D, and IL-12/IL-23 p40 concentrations
between the two groups before treatment (P>0.05).
After treatment, the serum CRP concentrations of

patients in both groups decreased significantly (P<0.05),
the serum IL-12/IL.-23 p40 concentration in the
observation group also decreased (P<0.05), and the
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expression in colonic mucosa

VDR was mainly expressed in the cytoplasm and on
the nucleus. There was no significant difference in the
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expression of VDR protein in the colonic mucosa
between the two groups before treatment (P>0.05),
indicating the comparability. After treatment, the
expression levels of VDR protein in the colonic mucosa

in both groups were significantly increased (P<0.01),
and the expression level of VDR protein in the
observation group was higher than that in the control
group (P<0.05). See Figure 1 and Table 10.

Table 7 Comparison of the serum CRP between the two groups [M (min, max)] Unit: m&
Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 1.83 (0.50, 5.30) 0.50 (0.50, 0.90) -1.847 0.021
Control 10 1.55 (0.50, 5.16) 0.71 (0.50, 1.20) -3.484 0.015
Z-value -0.306 -2.098
P-value 0.759 0.036

Note: CRP=C-reactive protein.

Table 8 Comparison of the serum 25(OH)D between the two groups [M (min, max)] Unit: m&
Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 8.39 (0.76, 47.10) 11.14 (1.37,27.21) -0.428 0.817
Control 10 11.29 (0.29, 43.51) 10.16 (0.96, 36.55) -0.246 0.749
Z-value -0.227 -0.302
P-value 0.821 0.762

Note: 25(OH)D=25-hydroxyvitamin D.

Table 9 Comparison of the serum IL-12/IL-23 p40 between the two groups [M (min, max)] Unit: mg/L
Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 17.63 (7.08, 121.76) 15.45 (1.15, 27.18) -1.178 0.001
Control 10 43.60 (20.46, 159.62) 31.91 (1.13, 45.78) -1.883 0.178
Z-value -1.739 2.439
P-value 0.082 0.025

Note: IL-12/IL-23=Interleukin-12/interleukin-23.

L
Observation group (before treatment)

Observation group (after treatment)

Figure 1 Expression of VDR protein in colonic mucosa in the two groups (immunohistochemistry, x 400)
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Table 10 Comparison of the IOD value of VDR protein in colonic mucosa between the two groups [M (min, max)]|

Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 132 473.91 (18 856.75, 400 226.63) 587 346.02 (308 586.19, 1 483 109.10) -1.803 0.002
Control 10 89 379.52 (10 657.21, 507 843.00) 264 905.58 (100 801.00, 845 054.38) -2.457 0.001
Z-value -0.529 -2.220
P-value 0.597 0.040

Note: IOD=Integrated optical density; VDR=Vitamin D receptor.

Reg IV was mainly expressed in the cytoplasm.
There was no significant difference in the expression of
Reg IV protein in the colonic mucosa between the two
groups of patients before treatment (P>0.05),
suggesting comparability. After treatment, the
expression of Reg IV protein in the colonic mucosa of
both groups was significantly reduced (P<0.05, P<0.01),
and the expression level of Reg IV protein in the
observation group was lower than that in the control
group (P<0.05). See Figure 2 and Table 11.

3.3.6 Comparison of the VDR, CYP27B1, and Reg [V
MRNAs expression in colonic mucosa

Before treatment, there were no

significant
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Observation group (before treatment)
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differences in the expression levels of VDR, CYP27B1,
and Reg IV mRNAs in the colonic mucosa between the
two groups (P>0.05). After treatment, the expression
levels of VDR mRNA in the colonic mucosa in both
groups increased significantly (P<0.01), and the
expression level of VDR mRNA in the observation group
was higher than that in the control group (P<0.05). The
expression levels of CYP27B1 mRNA and Reg IV mRNA
in the colonic mucosa in the two groups were
significantly reduced (P<0.01, P<0.05), and the
expression levels of CYP27B1 mRNA and Reg IV mRNA
in the observation group were lower than those in the
control group (P<0.01, P<0.05). See Table 12-Table 14.
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Figure 2 Expression of Reg IV protein in colonic mucosa in the two groups (immunohistochemistry, x 400)

Table 11 Comparison of the IOD value of Reg IV protein in colonic mucosa between the two groups [M (min, max)]

Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 405 156.38 (144 171.83,1 042 094.30) 110 939.66 (12 543.17, 297 496.31) -3.158 0.001
Control 10 454 498.93 (104 125.68, 954 937.25) 229 604.20 (85 076.09, 454 937.25) -0.895 0.035
Z-value -0.454 2.162
P-value 0.650 0.044

Note: IOD=Integrated optical density; Reg IV=Regenerating gene V.
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Table 12 Comparison of the VDR mRNA in colonic mucosa between the two groups [M (min, max)]

Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 1.45 (0.70, 1.82) 6.73 (1.53, 13.55) -2.803 0.005
Control 10 1.01 (0.44, 2.22) 2.17 (1.75, 4.76) -2.599 0.009
Z-value -1.042 -2.080
P-value 0.311 0.038

Note: VDR=Vitamin D receptor.
Table 13 Comparison of the Reg IV mRNA in colonic mucosa between the two groups [M (min, max)]

Group n Pre-treatment Post-treatment Z-value P-value
Observation 10 5.88(0.77,9.92) 0.78 (1.40, 4.99) -1.988 0.047
Control 10 2.99 (0.81, 12.55) 1.04 (0.84, 4.79) -2.701 0.026
Z-value -0.092 -2.042
P-value 0.928 0.041

Note: Reg IV=Regenerating gene V.
Table 14 Comparison of the CYP27B1 mRNA in colonic mucosa between the two groups (X =)

Group n Pre-treatment Post-treatment t-value P-value
Observation 10 4.49+2.61 0.64+0.30 -2.803 0.001
Control 10 5.35+1.78 1.13+0.25 -2.105 0.005
t-value 0.863 4.019
P-value 0.400 0.001

Note: CYP27B1=Cytochrome p450 27B1.
4 Discussion

UC belongs to the categories in traditional Chinese
medicine such as “diarrhea”, “dysentery”, “stagnant
diarrhea”, “intestinal afflux”, etc., and the disease is
located in the intestine, and closely related to the
spleen, liver, and kidney. Moxibustion therapy is an
important part of acupuncture-moxibustion therapy;,
with the effects of warming the meridians and
dissipating cold, tonifying the deficiency and promoting
Yang, and unblocking the meridians and collaterals, and
can be used to treat a variety of diseases. Moxibustion
therapy has been widely used to treat digestive
diseases and has good clinical efficacy!'®22. OQur team
has been treating UC with herbal cake-partitioned
moxibustion for a long time. The herbal cake is mainly
composed of Fu Zi, Dan Shen, Rou Gui, Mu Xiang, and
Hong Hua. 1t has the function of warming Yang,
strengthening the spleen, and regulating Qi and blood,
and can effectively improve the clinical symptoms and
quality of life of UC patients!*%l. In this study,
moxibustion at bilateral Tianshu (ST25) and Shangjuxu
(ST37), and Qihai (CV6). Tianshu (ST25) is the Front-Mu
Point of the large intestine; Shangjuxu (ST37) is the
Lower He-Sea Point of the large intestine. According to
the theories that “Front-Mu Point is used to treat
diseases of Fu-organs”, “Lower He-Sea Point is used to

treat internal Fu-organs”, and “combination of He-Sea
Point and Front-Mu Point", the two points are often
used to treat colorectal diseases, and play the role of
modulating the intestines, clearing heat and dampness,
anti-diarrhea, and analgesia. Qihai (CV6) has the effect
of benefiting Qi and Yang, and tonifying Yuan-Primordial
Qi and deficiency. These three points are commonly
used in acupuncture-moxibustion treatment of UC[Z3-24],
The results of this study showed that the scores of VAS
for abdominal bloating and pain and serum CRP
concentration in UC patients treated with herbal cake-
partitioned moxibustion were significantly reduced, and
they were significantly lower than those in patients
treated with sham herbal cake-partitioned moxibustion.

Studies have shown that the disease progression in
approximately 74% of UC patients is related to
psychosocial factorsi252l, Clinical observation has found
that UC patients have a variety of mental health
problems, with different degrees of anxiety and
depression being the most common, and the incidence
is high2”2%1, Many UC patients have significant anxiety
or depression due to long-term failure to relieve
symptoms, and this stress or mood, in turn, affects
gastrointestinal function. Psychosocial and stress
stimulation can act on the central nervous system and
change the sensory, motor, secretion, and other
functions of the gastrointestinal tract through the brain-
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intestinal axis pathway, resulting in gastrointestinal
dysfunction and the occurrence of corresponding
diseases. This study showed that compared with sham
herbal cake-partitioned moxibustion, herbal cake-
partitioned moxibustion can significantly reduce the
mood scale score of UC patients and relieve their
depression and anxiety symptoms. However, whether
herbal  cake-partitioned  moxibustion  improves
abnormal emotional activity by repairing colon injury in
UC patients, or reduces the malignant feedback of
abnormal mental emotions to UC lesions by improving
abnormal brain responses needs further research.

Vitamin D deficiency was strongly associated with
colitisB9. Vitamin D deficiency has been found in
approximately 45% of UC patients3l, Patients with UC
often have gastrointestinal disorders and lipid
absorption, which can lead to insufficient vitamin D
intake®?, and vitamin D deficiency can further
aggravate UC, and the two interact and are mutually
causal®3l. The main active metabolite of vitamin D,
1,25-dihydroxyvitamin D3 (1,25-(OH),-Ds), has a wide
range of effects in vivo, mainly playing a role by binding
to VDR. In addition to regulating calcium and
phosphorus metabolism, it can also inhibit proliferation,
promote differentiation, regulate immunity, inhibit cell
necrosis, and suppress tumor infiltration and metastasis,
alongside other non-calcium-modulatory effects. In a
state of vitamin D deficiency, VDR can be activated by
agonists to suppress the inflammatory response to
colitis in UC patientsB43¢l. In addition, Th17 cells, a
subset of CD4* T lymphocytes, release 1L-12/IL-23 p40,
causing colonic tissue damagel®’). Experimental studies
have found that the neutralizing agent of IL-12/I1L-23
p40 can be effective in treating IBDI333%, The results
showed that after 12 weeks of treatment, herbal
cake-partitioned moxibustion significantly reduced the
serum IL-12/IL-23 p40 concentration in UC patients and
inhibited inflammatory responses. Secondly, the serum
25(0OH)D concentrations in both groups were less than
10 ng/mL, indicating that these patients had severe
vitamin D deficiency. However, there was no intra-group
or inter-group statistically significant difference in serum
25(0H)D after treatment, which may be related to the
complexity of the causes of vitamin D deficiency in UC
patients, such as increased disease activity,
inflammation of the colonic mucosa, insufficient
sunshine hours, insufficient intake, smoking, and/or
lower gastrointestinal resection. In addition, although
numerous studies have shown a strong relationship
between vitamin D and the occurrence of UCH0-41]
there are reports that do not support this view!*Z,
Therefore, whether herbal cake-partitioned
moxibustion can regulate the concentration of serum
25(0OH)D in UC patients still needs further research by
expanding the intervention time or dose.

CYP27B1 is an intermediate required for vitamin D
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metabolism to produce 1,25-(OH),-Ds. At a low
concentration of 1,25-(0OH),-D3s, VDR agonists can
induce the primary response genes of VDR cytochrome
P450 family 2 subfamily R member 1, CYP27B1,
cytochrome P450 family 24 subfamily A member 1 and
antimicrobial peptides, and their anti-inflammatory
effect is significantly better compared with
1,25-(OH),-D3B3436] indicating  that vitamin D
supplementation may not be effective in UC patients.
However, direct stimulation of VDR receptors, initiation
of its primary response genes, and then cascade
reaction can effectively control the release of
inflammatory cytokines from the colon and control
colonic inflammation. After knocking out the VDR gene,
the degree of colitis induced by dextran sulfate sodium
salt can be aggravated, and the expression of UC colonic
epithelial VDR can be significantly reduced. Transfection
of human VDR can target the intervention of VDR’
knockout intestinal epithelial cells of mice to reduce
colitis, that is, the expression level of VDR can directly
affect the degree of colitis in UC mice3. In addition,
Reg IV is closely related to intestinal mucosal damage;
when the colon is infected, the body can increase the
expression of mucin to resist the invasion of intestinal
pathogenic microorganisms. The serum CRP level in UC
patients is positively correlated with the increased
expression of colonic Reg V¥, In vitro studies have
found that the strong expression of Reg [ a and
Reg IV  occurs in colonic epithelial cells with
inflammation in UC, and the expression level of Reg IV
in UC tissue was affected by the expression of basic
fibroblast growth factor and hepatocyte growth
factor*s,

In this study, after 12 weeks of treatment, compared
with the pre-treatment levels, the expression levels of
CYP27B1 mRNA and Reg IV mRNA and its protein in
the colonic mucosa of the observation group were
significantly reduced, and the expression levels of VDR
mMRNA and its protein were significantly increased, and
the differences between the observation group and the
control group were statistically significant. Therefore,
we believe that herbal cake-partitioned moxibustion
may achieve the purpose of treating UC by reducing the
expression of CYP27B1 mRNA in the colonic mucosal
tissue of UC patients, increasing the expression of VDR
MRNA and its protein, reducing the concentration of
Reg IV mRNA and its protein and serum IL-12/IL-23
p40, and inhibiting inflammatory responses.

In summary, herbal cake-partitioned moxibustion can
effectively treat UC, and one of its mechanisms may be
the regulation of VDR signaling pathway. However,
there are some shortcomings in this study, such as the
small number of clinical cases included, which may have
a certain impact on the final level of the observed
indicators. In addition, this study is an initial exploration
of the immunomodulatory mechanism of herbal
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cake-partitioned moxibustion for UC from the
perspective of VDR signaling pathway. Due to limited
sample size and depth, the later research stage will also
be combined with animal experiments to deeply
explore the mechanism of action of herbal
cake-partitioned moxibustion for UC at the genetic level
and by targeting intestinal flora.
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