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Abstract: Objective: This study was designed to evaluate the efficacy of rectal administration of different doses of
Panax notoginseng and Colla Corii Asini (CCA) suppositories in the treatment of ulcerative colitis (UC) and the effect
on immune function and recurrence. Methods: Totally 120 UC patients admitted to our hospital from February 2019
to February 2020 were enrolled and randomized into experimental group (n=60) and control group (n=60). The ex-
perimental group received rectal administration of a high dose of Panax notoginseng and CCA suppositories, while
the control group received a low dose. After three months of treatment, clinical symptom scores, inflammatory fac-
tor levels, scores of rectal mucosa, immune function, recurrence rates, adverse reaction rates, and clinical efficacy
were compared between the two groups. Results: After treatment, the experimental group obtained significantly low-
er clinical symptom scores, inflammatory factors, and scores of rectal mucosa than the control group (all P<0.001).
The immune function of the observation group was significantly better than that of the control group (P<0.001). At
6, 8, and 12 months after treatment, the recurrence rates in the experimental group were all significantly lower than
those in the control group (all P<0.001). The two groups showed no significant difference in the incidence of adverse
reaction (P>0.05), and the experimental group obtained a higher clinical efficacy than the control group (P<0.001).
Conclusion: For patients with UC, the rectal administration of Panax notoginseng and CCA suppositories can exert
positive effects on their inflammatory factors, immune functions, UC severity, clinical symptoms, and recovery. In
addition, higher doses were associated with better effects without increased adverse events.
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Introduction and a high incidence of relapse after discontin-
uation that compromise long-term efficacy have
been reported in these therapies [8]. Clinically,
new oral or enema preparations of 5-aminosali-
cylic acid have been explored and applied in
response to the increasingly elevating inci-

dence of UC, but the high price of 5-aminosali-

Ulcerative colitis (UC) is a clinically common dif-
fuse nonspecific inflammatory disease of the
large intestine, with main manifestations of
erosion and ulceration of the rectal mucosal
layer, abdominal pain, diarrhea, and purulent

and bloody stools [1, 2], and systemic symp-
toms such as fever [3]. Severe lesions may
develop to the proximal colon until the involve-
ment of the entire colon, which compromises
the physical and mental health of patients [4,
5]. Current Western medicine mostly relies on
intravenous nutrition, antibiotics, and hor-
mones for treatment, and corticosteroids have
captured great attention in clinical application
in recent years, with recognized therapeutic
effects [6, 7]. However, obvious side effects

cylic acid prevents its extensive application [9,
10]. Therefore, it is urgent to explore drugs with
a safe and effective profile for the treatment of
uC.

Traditional Chinese medicine (TCM) categorizes
UC into diarrhea and prolonged dysentery [11],
with local identification in the blood secondary
to Qi stasis and blood clotting, and emphasizes
mitigation on the patient’s inflammatory factor
levels to accelerate ulcer healing by hemosta-
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sis, heat clearance, and relief of dampness and
stasis. Prior research has used Panax notogin-
seng and Colla Corii Asini (CCA) suppositories in
the treatment of UC and found markedly allevi-
ated clinical symptoms of patients after treat-
ment [12], which is ascribed to the excellent
effects of Panax notoginseng and CCA supposi-
tories in stopping bleeding, nourishing blood,
activating blood circulation, and resolving blood
stasis. To date, a conventional dose of Panax
notoginseng and CCA suppositories has been
well recognized; however, a recent study has
revealed that Panax notoginseng, Cortex
Phellodendri, Arnebia Root, and Radix So-
phorae Flavescentis are all dose-dependent,
such as a larger amount of Panax notoginseng
saponins in a higher dose of Panax notogin-
seng [13-15]. The physiological basis of the
normal immune response relies on the mainte-
nance of the ratio between the cellular compo-
nents of the T lymphocyte subpopulations. The
disturbance of the ratio between subpopula-
tions of T lymphocytes in response to antigenic
stimulation leads to inappropriate enhance-
ment or weakening of the immune response,
resulting in tissue damage or persistent inflam-
mation. It is considered as one of the mecha-
nisms of UC pathogenesis and disease activity.
Previous research reported a higher proportion
of CD3*, CD4*, and CD8" T lymphocytes in
peripheral blood of UC patients than in the
healthy population [16]. Interleukin (IL)-6 is an
important cytokine closely associated with
infammatory bowel disease (IBD) and the
development of other chronic inflammatory dis-
eases and cancers. IL-23 plays a pivotal role in
the development and progression of UC. It is
mainly produced by activated mononuclear
macrophages and B cells and promotes the
production of IFN-y and IL-12 by T cells and
antigen-presenting cells, which is closely asso-
ciated with inflammatory response diseases.
High-dose Panax ginseng suppositories may
lower the incidence of relapse in patients, with
a better maintained promising blood concen-
tration under a longer absorption. Neverthe-
less, studies on different dose comparisons
have yet been reported. Herein, different dos-
es of Rectal administration Panax notoginseng
and CAC suppositories were applied in the
treatment of UC patients, and the long-term
clinical efficacy and effects on inflammatory
response and immune function were analyzed
and compared, with the goal of providing more
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evidence-based medical evidence for its clini-
cal application.

Materials and methods
Research design

Totally 120 UC patients admitted to Tangshan
Traditional Chinese Medicine Hospital from
February 2019 to February 2020 were enrolled
to evaluate the efficacy of rectal administration
of different doses of Panax notoginseng and
CCA suppositories in the treatment of UC and
the effects on immune function and recurrence
rate of patients.

Recruitment of research subjects

The inclusion criteria: (1) Patients who met
the diagnostic criteria for UC in the latest
Guidelines and Consensus of the Chinese
Gastrointestinal Diseases [17], with mild or
moderate lesions within 15 cm of the anal
verge; (2) Patients whose lesions were con-
firmed in the active stage by colonoscopy, sig-
moidoscopy, and pathology; (3) Patients with
negative results of stool bacteria culture. The
exclusion criteria: (1) Patients without commu-
nication ability due to hearing impairment,
speech impairment, unconsciousness, or men-
tal illness; (2) Patients with severe UC; (3)
Patients with colonic Crohn’s disease, radioac-
tive, or ischemic colitis; (4) Patients with vital
organ dysfunctions including abnormal heart,
brain, liver, and kidney; (5) Patients with recent
use of drugs affecting the treatment of UC with-
in the past 1 month.

Steps

A total of 120 patients were included in the
study and assigned to the experimental group
(n=60) or the control group (n=60) according to
different treatment dose. Their socio-demo-
graphic profile and clinical presentation data
were collected, and the analysis revealed no
statistical differences in the general informa-
tion of the two groups (P>0.05), as shown in
Table 1.

Ethical considerations
This study complied with the principles of the

Declaration of Helsinki [18] and was approved
by the review committee of the hospital
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Table 1. Comparison of general information between the two groups

Radix Sanguisorbae, 120

of patients g Arnebia Root, 120 g
Groups Experimental  Control X2/t Palue gﬁ_dix Pulsatillae, 120 g
group (n=60) group (n=60) izoma Coptidis, 120 g

Gender 0.033 0.855 Cortex Fraxini, 120 g Rhi-
Male 32 31 zomg Corydalis, ?2 g Peri-
Female o8 29 carplum Papaveris, 72 g

Age (year) Radl.x Sophorae F_Iaves-

centis, and 72 g Rhizoma
Range 20-64 22-62 Bletillae. Panax ginseng
Mean age 38.65+4.65 38.57+4.52 0.096 0.924 and CCA were ground into

Mean weight (kg) 57.65+2.45 57.6812.65 0.064 0.949 fine powders, and the

BMI (kg/m?) 22.71+1.23 22.69+1.20 0.090 0.928 other herbs were decoct-

Medical payment methods ed twice with water to
Medical insurance 35 36 0.035 0.853 obtain the filtrate which
Business insurance 12 13 0.051 0.822 was then concentrated
Others 13 11 0.208 0.648 into a thick paste. The

Marital status 0.040 0.841 paste was mixed with the
Married 42 43 fine powder,. dried, and

) . ) transferred into a bolus
Unmarried/divorced/widowed 18 17 . .
mold, with each supposi-

Course of disease (year) tory containing 1.0 g raw
Range 1-8 17 0.096 0.924 medicine. All ingredients
Mean course of disease 3.45+0.35 3.40+0.36 0.771 0.442 of Traditional Chinese me-

Place of residence 0.304 0.581 dicine were provided by
Urban 35 32 Beijing Tong Ren Tang Co.,
Rural 25 28 Ltd.

Monthly income (Yuan (CNY)) 0.034 0.855 .
4000 o8 57 The control group receiv-
<4000 3 33 ed a 'Iow dose of Panax

notoginseng and CCA sup-

Living habits positories. Each supposi-
Smoking 26 25 0.034 0.853 tory containing 0.8 g raw
Drinking 28 27 0.034 0.855 medicine (80% Compared

Education level 0.035 0.852 with experimental group).
High school and below 36 37
College and above 24 23 Patients in both groups

(Approved no. LC2018-120/56). After enroll-
ment, all patients signed the informed consent
form after being fully informed of the purpose,
significance, content, and confidentiality of the
study.

Methods

The experimental group was given a high dose
of Panax notoginseng and CCA suppositories
(Preparation Room, Tangshan Hospital of
Traditional Chinese Medicine, Hebei Province,
China, Ji Pharmaceutical System Z20050846).
The recipe consists of 36 g Panax notoginseng,
36 g CCA, 120 g Cortex Phellodendri, 120 g
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were administered rectal-
ly, with 2 suppositories in
the morning after defecation and at night
before bedtime during the first month of treat-
ment, 1 suppository in the morning after defe-
cation and at night before bedtime during the
second month of treatment, and only 1 sup-
pository at night before bedtime during the
third month of treatment. The suppositories
were placed at 5 cm inside the rectum.

Observation indicators

Primary outcomes: (1) Clinical efficacy: With
reference to the Consensus on Diagnosis and
Management of Inflammatory Bowel Disease
[20], the criteria for efficacy evaluation were

Am J Transl Res 2022;14(1):603-611
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formulated: @ Normal: The patient experi-
enced a normal frequency of bowel move-
ments, without blood in stool, and normal rec-
tal mucosa was observed under the endo-
scope. @ Markedly effective: The patient expe-
rienced more bowel movements per day than
normal conditions by 1-2 times and had bowel
movements with bloody stools less than 50%
of the total number of bowel movements. (3
Effective: The patient experienced more bowel
movements per day than normal conditions by
3-4 times, with frequent occurrence of bloody
stool. @ Ineffective: The patient had more
bowel movements per day than normal condi-
tion by over 5 times, with persistent bleeding.

(2) Clinical symptom scores: Diarrhea and puru-
lent and bloody stool of the two groups of
patients before and after treatment were
observed and scored with reference to the
diagnosis and treatment plan of UC [19]: @O
Diarrhea: A score of O points indicates a nor-
mal condition without diarrhea. A score of 3
points indicates mild diarrhea with a daily diar-
rhea frequency <4 times. A score of 6 points
indicates moderate diarrhea with a daily diar-
rhea frequency between 4 and 6 times. A score
of 9 points indicates severe diarrhea with a
daily diarrhea frequency >6 times. @ Purulent
and bloody stool: A score of O point indicates a
normal condition without a purulent and bloody
stool. Ascore of 3 points indicates a mild condi-
tion with a small amount of blood and pus. A
score of 6 points indicates a moderate condi-
tion with a large amount of purulent and bloody
stool. A score of 9 points indicates a severe
condition with blood and pus in all stool
samples.

Secondary outcomes: (1) Inflammatory factors:
Morning fasting venous blood (5 ml) was
collected from each patient before and after
treatment. Enzyme-linked immunosorbent as-
say (ELISA) was adopted to determine the lev-
els of IL-6 (Human IL-6 ELISA Kit, MultiScienc-
es, Co., LTD, Cat. No. 70-EK106/2-96) and
IL-23 (Human IL-23 ELISA Kit, MultiSciences,
Co., LTD, Cat. No. 70-EK123-96).

(2) Scores of rectal mucosa: The rectal muco-
sal conditions of the two groups of patients
were evaluated under an endoscope and
scored with reference to the UC diagnosis and
treatment protocol: D A score of O points indi-
cates normal rectal mucosa; @ A score of 1
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point indicates rectal mucosal hyperemia with
edema, vascular blurring, and mildly brittle
mucosa; 3 A score of 2 points indicates brittle
rectal mucosa with contact bleeding; @ A score
of 3 points indicates rough rectal mucosa with
spontaneous bleeding; G A score of 4 points
indicates rectal mucosa with diffuse and multi-
ple erosions and ulcers, covered with purulent
blood secretions on the surface.

(3) Immune function: Morning fasting venous
blood (5 ml) was collected from each patient
before and after treatment, and the peripheral
blood T Ilymphocyte subpopulation levels
(CD3*, CD4*, CD4*/CD8*) were determined
using the flow cytometry (Mouse anti-Human
CD4/CD8/CD3 mAb, FITC/PE/PE-Cy5, Sizheng-
bai Biological Co., LTD, Cat. No. FHTO01-050).

(4) Recurrence rate: The recurrence rates of
both groups at 6, 8, and 12 months after treat-
ment were recorded.

(5) Incidence of adverse reactions: The number
of patients with adverse reactions including diz-
ziness, headache, nausea and vomiting, and
stomach discomfort was counted.

Statistical analyses

In this research, the data were processed by
SPSS20.0, and visualized into required graph-
ics by GraphPad Prism 7 (GraphPad Software,
San Diego, USA). The count data were express-
ed by [n (%)] and analyzed using the chi-square
test, and the measurement data were
expressed by (Xs) and the intra-group com-
parison before and after treatment was ana-
lyzed using the paired t-test, and inter-group
comparison was analyzed using a two-group
t-test. P<0.05 indicated that the difference was
statistically significant.

Results
Comparison of general information

The two groups showed no significant differ-
ence in terms of general information (P>0.05).
See Table 1.

Comparison of clinical symptom scores

Markedly lower clinical symptom scores were
observed in the experimental group than those

Am J Transl Res 2022;14(1):603-611
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Figure 1. Comparison of clinical symptom scores between the two groups of patients. A: Diarrhea symptom scores;
B: Purulent and bloody stool symptom scores. ***, P<0.001.
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Figure 2. Comparison of inflammatory factors between the two groups of patients. A: Serum level of IL-6; B: Serum
level of IL-23. *** P<0.001.

B Experimental group E3 Control group Comparison of inflammatory factors
§ s The experimental group showed remarkably
g 3- lower levels of inflammatory factors than the
= ok control group (all P<0.001). See Figure 2.
Tﬂl —
S 2- T .
b Comparison of rectal mucosa scores
S
(=]
%‘ 1 The score of rectal mucosal condition in the
@ experimental group was significantly lower than
0- r r that in the control group (P<0.001). See Figure
Before treatment After treatment 3.
Figure 3. Comparison of scores of rectal mucosa Comparison of immune function
between the two groups of patients. Notes: ***,
P<0.001. .
The experimental group outperformed the con-
trol group in terms of immune function
in the control group after treatment (all P<0.05). (P<0.001). See Table 2. The typical FCM plot
See Figure 1. figure was shown in Figure 4.
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Table 2. Comparison of immune function between the two groups of patients (X xs, %)

Indicators Experimental group Control group t P-value
CD3* Before treatment 70.26+5.65 Before treatment 70.30+5.40 0.040 0.968
After treatment 57.651+4.68 After treatment  63.58+5.20 6.566 <0.001
t 13.314 t 6.943
P <0.001 P <0.001
CDh4~ Before treatment 30.98+3.51 Before treatment 31.01+3.20 0.049 0.961
After treatment 40.98+3.68 After treatment  35.41+3.98 7.959 <0.001
t 15.231 t 6.674
P <0.001 P <0.001
CD4*/CD8* Before treatment 1.08+0.12 Before treatment  1.06+0.14 0.840 0.403
After treatment 1.72+0.23 After treatment 1.42+0.25 6.841 <0.001
t 19.109 t 9.732
P <0.001 P <0.001
N 4 Comparison of clinical ef-
120K 10" 3 CD4- CDB+ CD4+ CD3+ .
o 185 0.44 ficacy
< ookl o] There was no death, hospital
8 ¢ referral or discontinuation of
3 80K ] g treatment in both groups of
2 N 2 patients. The experimental
X group showed a higher clinical
m'jcoméoe-‘,_' CD4+ CDS8- efficacy compared with the
o ““ N .:8'5., control group (P=0.015). See
1lo |‘o 100"' 1I02 10! 1Iu° ) Table 5.
CD3-FITC CD4-APC
Discussions

Figure 4. Immune function determined using the flow cytometry.

Table 3. Comparison of recurrence rates between
of patients [n (%)]

Ulcerative colitis, or chronic
non-specific UC, is a common

the two groups gastrointestinal disease fea-

tured by chronic inflammation

Groups n 6 months 8 months 12 months of the colonic mucosa and
Experimental group 60 3(5.0) 5(8.3) 6 (10.0) mainly manifested as diar-
Control group 60 20(33.3) 24(40.0)  28(46.7) rhea, mucoid degeneration,
X2 15.545 16.415 19.863 and tenesmus. In this Study,
P-value <0.001 <0.001 <0.001 the better treatment efficacy

Comparison of recurrence rates

At 6, 8, and 12 months after treatment, the
recurrence rates in the experimental group
were all remarkably lower than those in the con-
trol group (all P<0.001). See Table 3.

Comparison of adverse reaction rate
The two groups showed no significant differ-

ence in adverse reaction rate (P>0.05). See
Table 4.
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in the experimental group
than the control group after
treatment may be associated with the dose-
dependence of drugs in the suppositories. In
TCM, UC has been classified as diarrhea and
prolonged dysentery and referred to Changpi
(acute and severe intestinal disease) [21, 22] in
The Internal Canon of Medicine. It is related to
the dysfunctional disorder of the spleen and
stomach where the disease stems from damp-
ness and heat from fatty, sweet, and thick
foods, which results in stagnation of Qi and
blood, unfavorable conduction, and eventually
internal ulcers. Accordingly, the treatment of

Am J Transl Res 2022;14(1):603-611
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Table 4. Comparison of adverse reaction rates between the two groups of patients [n (%)]

o Nausea and Gastrointestinal Total
Groups n Dizziness Headache . . L
vomiting discomfort incidence
Experimental group 60 2(3.33) 2 (3.33) 3(5.00) 3 (5.00) 10 (16.67)
Control group 60 1(1.67) 2 (3.33) 2(3.33) 3 (5.00) 8(13.33)
X 0.261
P-value 0.609

Table 5. Comparison of clinical efficacy between the two groups of patients [n (%)]

Groups n Normal  Markedly effective  Effective Ineffective Total effective rate
Experimental group 60 18 (30.00) 30 (50.00) 10 (16.67) 2(3.33) 58 (96.67)
Control group 60 12 (20.00) 24 (40.00) 14 (23.33) 10 (16.67) 50 (83.33)

X2 5.926
P-value 0.015

the disease is to stop bleeding, clear heat and
dampness, and invigorate Qi and blood circula-
tion. The Panax notoginseng and CCA supposi-
tories selected for this study have been verified
in many publications to be effective in alleviat-
ing the clinical symptoms of patients with UC.
This formula mainly includes Panax notogin-
seng with a positive effect of invigorating blood
circulation and removing blood stasis, CCA
that stops bleeding and nourishes the blood,
and Rhizoma Bletillae that diminishes swelling
and promotes muscle growth, which are sover-
eign drugs contributing to the acceleration of
ulcer healing. The formula also contains minis-
ter drugs including Radix Pulsatillae, Rhizoma
Coptidis, Cortex Phellodendri, Cortex Fraxini,
Radix Sanguisorbae, Arnebia Root, Radix
Sophorae Flavescentis, which serve to clear
heat and dampness and detoxify stasis. In
addition, Pericarpium Papaveris is an assistant
drug for relieving diarrhea and promoting the
production of body fluid, and Rhizoma Corydalis
as a guide drug is to dispel Qi and relieve pain.
A proper combination of the above four types of
drugs delivers a desirable effect of clearing
heat and relieving dampness.

In this study, the experimental group got a lower
score of rectal mucosa than the control group
after treatment (P<0.001). In addition, the
immune function of the experimental group
after treatment was significantly better than
that of the control group (P<0.001). Prior
research has shown that a high dose of Panax
notoginseng can exert strong therapeutic
effects on patients with cerebral hemorrhage
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[23], as the drug dramatically increases the
number of platelets in a short period of time
while elevating the prothrombin content. Its
higher concentration accelerates the release of
hemostatic active substances such as ADP
and calcium ions from platelets and subse-
quently exerts an outstanding hemostatic
effect. Furthermore, the Panax notoginseng
saponins in Panax notoginseng regulates the
expression of apoptosis-related proteins in
human bone marrow hematopoietic cells, so
high doses of Panax notoginseng sufficiently
attenuate the apoptosis of hematopoietic cells
while upregulating transcription factors such
as NFkB and accelerating cell proliferation. In
addition, research by Zhu Z et al. [24] demon-
strated that gavage administration of Rhizoma
Coptidis and Huang Lian Jiedu Decoction
(Rhizoma Coptidis - Radix Scutellariae - Cortex
Phellodendri) to rats alleviated gastric mucosal
injury in a dose-dependent manner, suggesting
a close correlation between the preventive
effect of Rhizoma Coptidis on gastric ulcer
damage and the dosage, with 41.7% gastric
ulcer inhibition for high doses of Rhizoma
Coptidis. As mentioned above, Arnebia Root in
Panax notoginseng and CCA suppositories is
highly dose-dependent. Consequently, the sup-
positories at a high dose may enhance the
immune function the humoral and cellular
immunity of immunocompromised mice [25].

Accordingly, the advantages of the higher con-
centration account for significantly lower recur-
rence rates in the experimental group than
those in the control group at 6, 8, and 12
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months after treatment in this study (all
P<0.001). There are two modes of administra-
tion for UC, namely, oral administration and
topical delivery, in which oral administration is
mainly adopted for aminosalicylates medica-
tion. However, oral administration fails to deliv-
er an effective drug concentration of local
administration, so rectal administration is
more advocated in academic consensus.
Herein, the experimental group obtained better
therapeutic effects, which may be ascribed to
the higher concentration of the drug that pro-
longs the local effective drug concentrations
and enhances long-term efficacy. At the curr-
ent stage, no controlled study is available on
the effect of high-dose Panax notoginseng and
CCA suppositories on the recurrence rate of
patients with UC. Moreover, the recurrence of
UC is associated with multiple factors, which
requires a more in-depth analysis of the mech-
anisms of action. The limitations of this study
maybe that it is a single-center study without a
double-blind approach, and a control group for
conventional Western medicine treatment is
absent, which prevents the determination of
the effect of comparison with conventional
treatment methods. In the future, further strat-
egies of multicenter, large sample, double-blind
randomized controlled studies would be need-
ed for the treatment of UC patients.

Conclusion

For patients with UC, the rectal administration
of Panax notoginseng and CCA suppositories
can exert positive effects on their inflammatory
factors, immune functions, UC severity, clinical
symptoms, and recovery. In addition, higher
doses were associated with better effects with-
out increased adverse events.
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