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Abstract: Objective: To investigate the role of Shenling Baizhu powder as an adjuvant therapy on the serum TH1 of 
elderly patients with ulcerative colitis complicated by bloody purulent stool. Methods: A total of 70 elderly patients 
with ulcerative colitis complicated by bloody purulent stool presenting to our hospital from June 2018 to October 
2019 were enrolled and equally randomized. Patients were administered mesalazine enteric-coated tablets in the 
control group, and patients were additionally treated with Shenling Baizhu powder. The main clinical symptom 
scores, the relief of bloody purulent stool symptoms, and the serum TH1 levels before and after treatment as well 
as the clinical efficacy were compared in the two groups, and the ROC curve was plotted to analyze the value of 
serum TH1 cytokine in predicting disease recurrence. Results: After treatment, the scores in the two groups were 
decreased significantly, and the decrease in the study group was significant (P < 0.05). The total effective rate in the 
study group (88.57%) was significantly higher than that of the control group (68.57%), and the response rate after 
treatment in the study group (85.71%) was significantly higher than that of the control group (62.86%). In the two 
groups, serum IL-2 and IFN-γ levels were decreased significantly before and after treatment, but the decrease in the 
study group was significant (P < 0.05). ROC analysis showed that the area under the curve (AUC) of IL-2 was 0.797, 
the maximum Jordan index was 0.573, the sensitivity was 61.10%, and the specificity was 96.20%. The AUC of IFN-γ 
was 0.794, the maximum Jordan index was 0.453, the sensitivity was 55.60%, and the specificity was 72.50%. 
Conclusion: Shenling Baizhu powder as an adjuvant therapy is a promising option for elderly patients with ulcerative 
colitis complicated by bloody purulent stool.
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Introduction

Ulcerative colitis is a typical refractory disease 
in the Department of Gastroenterology. It often 
presents with bloody diarrhea, abdominal pain, 
hematochezia, and weight loss. In severe 
cases, it can induce complications such as 
massive hemorrhage, intestinal perforation, 
and toxic colonic dilatation, which has a se- 
rious effect on the quality of life and health of 
patients [1]. Such patients have mild or insig-
nificant clinical signs in the early stages of the 
disease, and as the disease progresses, the 
clinical signs worsen, with increased stool fre-
quency and the presence of purulent blood or 
mucus. Literature survey [2] showed that in- 
fection, allergic reactions, genetic and immune 
dysfunction may induce ulcerative colitis, and 

elderly patients often get complicated by  
bloody purulent stool. According to the TCM 
theory, the essence of disease is weakness in 
constitution and fullness of superficial ele-
ments. The former is abundance of dampness 
due to spleen deficiency, and blood stagnation. 
The latter is dampness and heat in the intes-
tines and damage to the intestines [3]. Mesa- 
lazine is commonly used in the treatment of 
ulcerative colitis with spleen and stomach qi 
deficiency. Although it has a some effect, pa- 
tients are prone to experience adverse reac-
tions such as nausea and headache. Clinical 
findings [4] revealed that Shenling Baizhu pow-
der has the effect of strengthening the spleen 
and replenishing qi, and checking diarrhea, and 
is also effective in patients with spleen and 
stomach qi deficiency, but it remains to be stud-
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ied whether it affects the serum TH1 levels of 
patients. Mesalazine is a first-line drug for the 
clinical treatment of inflammatory bowel dis-
ease in western medicine. It mainly acts on the 
inflammationory part of the intestinal mucosa 
by activating 5-aminosalicylic acid, which has 
an anti-inflammatory effect, but it cannot regu-
late the patient’s status as a whole and pa- 
tients are prone to relapse. Shenling Baizhu 
powder embodies its inherent advantages th- 
rough a holistic concept. It can not only adjust 
body functions, but also take into account the 
changes in the local area. However, its treat-
ment course is longer, so the combination of 
the two has no adverse reactions, but they can 
give full play to their advantages. The aim of 
this study was to investigate the effect and  
clinical efficacy of Shenling Baizhu powder as 
an adjuvant therapy, on the serum TH1 level of 
elderly patients with ulcerative colitis compli-
cated by bloody purulent stool.

Materials and methods

General data

A total of 70 elderly patients with ulcerative 
colitis complicated with bloody purulent stool 
who were treated in our hospital from June 
2018 to October 2019 were selected as sub-
jects of the study. Inclusion criteria: (1) be diag-
nosed by clinical examination, and meeting the 
diagnostic criteria for ulcerative colitis [5]; (2) 
aged ≥ 60 years; (3) complicated with bloody 
purulent stool. Exclusion criteria: (1) complicat-
ed with colon cancer or intestinal perforation; 
(2) the presence of heart, liver and kidney dys-
function; (3) complicated by sepsis and intesti-
nal obstruction; (4) being allergic to the study 
drug. This study was approved by the Ethics 
Committee of our hospital. 

The patients were randomly divided into a con-
trol group (n=35, aged 60-75 years) and study 
group (n=35, aged 60-78 years), with a course 
of disease of 6-30 months. 

Methods

All patients underwent routine treatment after 
admission, quitting smoking and alcohol, and 
avoiding the consumption of foods to which 
they were intolerant such as high protein, pep-
pers, and raw or cold food, and their vital signs 
were monitored. Patients in the control group 

initiated treatment with mesalazine enteric-
coated tablets (Sunflower Group Jiamusi Luling 
Pharmaceutical Co., Ltd., SFDA approval num-
ber H19980148, strength: 0.25 g*24 s) at a 
dose of 4-8 s/d, gradually increased to 12-16 
s/d for each 30 days, and maintained this dose 
until the end of the course of treatment, and 
swallowed with warm water before each meal. 
Patients in the study group were treated  
with the addition of Shenling Baizhu powder 
(Beijing Tong Ren Tang Co., Ltd. Tong Ren Tang 
Pharmaceutical Factory, SFDA approval num-
ber 11020755, strength: 12 g × 10 bags/box) 
to mesalazine enteric-coated tablets at a  
dose of 6 g TID for each 30 days, and swal-
lowed with warm water after each meal. 
Patients in the two groups were treated for 3 
courses of treatment. 

Outcome measures

(1) The vital signs of patients during study treat-
ment were observed in the two groups, and the 
main clinical symptom scores (abdominal dis-
tension, diarrhea, abdominal pain, bloody puru-
lent stool and asthenia) before and after treat-
ment were compared. Scoring criteria [6] were 
as follows: 0 (no symptom), 1 (mild symptoms), 
2 (moderate symptoms), and 3 (severe symp-
toms). (2) The clinical efficacy of patients was 
compared between the two groups. Evaluation 
criteria [7]: markedly effective: clinical symp-
toms disappeared, the mucosa returned to  
normal by re-examination under colonoscope; 
effective: clinical symptoms basically disap-
peared or improved, the lesion mucosa gradu-
ally recovered by re-examination under colono-
scope; ineffective: clinical symptoms did not 
improve or aggravate, the lesion mucosa did 
not recover by re-examination under colono-
scope. (3) The relief of bloody purulent stool 
symptoms before and after treatment was  
compared between the two groups. (4) The 
serum TH1 (IL-2 and IFN-γ) levels of patients 
before and after treatment were compared be- 
tween the two groups. (5) The value of serum 
TH1 cytokines in predicting disease recurrence 
was analyzed by ROC curve.

A total of 5 mL of venous blood was collected 
from the patients under the fasted conditions 
in the morning before and after surgical treat-
ment, centrifuged at 12,000 r/min for 10 min 
(r=15 cm) to obtain 100 μL of serum. 
Subsequently, it was placed in an EP tube and 
stored at -20°C for examination. Serum TH1 
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cytokines (IL-2 and IFN-γ) were detected by 
ELISA kit (Wuhan Cusabio Biotech Co., Ltd.). 

Statistical analysis

SPSS 17.0 software was used for data analysis. 
Normally distributed measurement data were 
expressed as (

_
X  ± s), and analyzed by t-test; 

categorical variables were expressed as con-
stituent ratio (%), and analyzed by χ2; ROC curve 
was plotted, and P < 0.05 was considered a sig-
nificant difference. 

Results

Comparison of general data between the two 
groups

The General data of patients between the two 
groups were homogeneous (P > 0.05, Table 1).

Clinical symptom scores before and after treat-
ment in the two groups

There was no significant difference in the clini-
cal symptom scores before treatment between 
the two groups (P > 0.05); the scores after 
treatment in the two groups were significantly 
decreased, and the study group had a more sig-
nificant decrease than the control group, and 
there was a significant difference (P < 0.05). 
See Table 2.

Comparison of the clinical efficacy between 
the two groups

The total effective rate (88.57%) was signifi-
cantly higher in the study group than that in the 
control group (68.57%), indicating that the dif-
ference was significant (P < 0.05). See Table 3.

Comparison of the relief of bloody purulent 
stool symptoms after treatment between the 
two groups

After the treatment, 30 patients in study group 
were relieved (85.71%), while 22 patients in 

between the two groups (P > 0.05). Serum IL-2 
and IFN-γ levels after treatment were signifi-
cantly decreased compared with those before 
treatment, but the serum IL-2 and IFN-γ levels 
in the study group were significantly decreased 
compared with those in the control group (P < 
0.05). See Table 5.

Analysis of the value of serum TH1 cytokines 
in predicting disease recurrence by ROC curve

ROC analysis showed that the area under the 
curve (AUC) of IL-2 was 0.797, the maximum 
Jordan index was 0.573, the sensitivity was 
61.10%, and the specificity was 96.20%. The 
AUC of IFN-γ was 0.794, the maximum Jordan 
index was 0.453, the sensitivity was 55.60%, 
and the specificity was 72.50% (Figure 1).

Discussion

Ulcerative colitis is a chronic non-specific in- 
flammatory disease of the colon and rectum, 
and its pathogenesis is relatively complex and 
not yet known. Clinically, it is believed that the 
disease may be related to genetics, immune 
function and infection, which in turn causes 
abnormalities in the immune system of the  
gastrointestinal mucosa and ultimately leads  
to inflammatory reactions [8]. With continuous 
economic development, changes in people’s 
living habits and dietary structure, the inci-
dence of the disease has gradually increased. 
Ulcerative colitis was characterized by the pre-
dominance of abdominal pain, diarrhea, and 
bloody mucopurulent stool, complicated by 
various degrees of extraintestinal manifesta-
tions (erythema nodosum, oral ulcers); and it 
changes mucin and disrupts the barrier effect 
of the intestinal mucosa, making entry of food 
and intestinal commensal bacteria into the 
intestinal mucosa difficult, and leads to anti-
gen-specific immune responses and a series  
of inflammatory changes [9, 10]. Inflammatory 
cells can release a large number of related 
cytokines and inflammatory mediators, which 

Table 1. General data of patients in the two groups [n (%), 
(
_
X  ± s)]

Group n Male Female Mean age 
(year)

Mean course 
of disease

Control group 35 21 14 67.23±5.48 11.23±1.65
Study group 35 23 12 66.94±6.15 10.98±1.43
χ2/t 0.245 0.208 0.677
P 0.621 0.835 0.500

control group were relieved (62.86%), 
and there was a significant difference 
between the groups (P < 0.05). See 
Table 4.

Comparison of the serum IL-2 and 
IFN-γ levels before and after treat-
ment between the two groups

Before treatment, there was no differ-
ence in serum IL-2 and IFN-γ levels 
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in turn induce inflammatory lesions and cause 
tissue destruction, affecting the normal de- 
fense function of the intestinal mucosa. At 
present, the clinical treatment principles for 
elderly patients with ulcerative colitis are to 
control the onset of the disease, alleviate the 
progression of the disease, and reduce the 
occurrence of complications [11]. 

In TCM, the disease is classified as “diarrhea” 
and “blood in the stool”. The causes of the dis-
ease are mostly due to exopathogens and six 
external etiological factors, internal damage, 
improper diet, which can cause dysfunction of 
the spleen and stomach in ascending and 
descending, damage the spleen and stomach, 
affect the large intestine, breed dampness  
and heat, obstruct qi and blood, encourage 
stagnation and pus, with final emergence of 
anabrosis [12]. The disease mainly occurs in 
the spleen and stomach, where the dysfunction 
in transport due to splenic deficiency appears, 
dampness is internalized, and clearness and 
turbidity are not differentiated, thus causing 

and buzhong, tonifying spleen and eliminating 
dampness. Fructus amomi is used to remove 
dampness, invigorate the spleen, move qi, and 
harmonize the stomach. Common yam rhizome 
is sweet, flat and tonifying spleen and sto- 
mach. Lotus seed is sweet, flat and astringent, 
tonifying spleen and thickening stomach, as- 
tringent to the intestines, stopping diarrhea, 
invigorating the spleen and increasing appe- 
tite. Platycodon grandiflorum is used to release 
lung-qi and alleviate water retention. Radix glyc-
yrrhizae preparata invigorates qi and harmo-
nizes all herbs. Jujube is good for the spleen 
and stomach This formula is good for strength-
ening the spleen and invigorating qi, and it is 
also effective for patients with chronic diarrhea 
due to consumptive disease, internal injury, qi 
deficiency and yang deficiency. Studies have 
shown [14] that the formula also has anti- 
microbial, analgesic and anti-diarrhea effects, 
is effective in inhibiting damage to the intesti-
nal mucosa, and helps to improve antioxidant 
capacity and modulate immune function.

Table 2. Comparison of clinical symptom scores before and after treatment between the two groups 
[n (%)]
Group (n=35) Abdominal distention Diarrhea Abdominal pain Asthenia
Control group Pre-treatment 2.45±1.28 3.42±1.33 3.32±1.12 1.22±0.53

Post-treatment 1.76±0.94* 2.25±1.04* 2.14±0.63* 0.87±0.10*

Study group Pre-treatment 2.41±1.23 3.39±1.28 3.27±1.25 1.19±0.58
Post-treatment 1.21±0.54# 1.97±0.86# 1.76±0.51# 0.43±0.06#

Note: * was compared with # (P < 0.05).

Table 3. Comparison of clinical efficacy between the two 
groups [n (%)]

Group n Significant Effective Ineffective Overall  
effective rate

Control group 35 14 (40.00) 10 (28.57) 11 (31.43) 24 (68.57)
Study group 35 19 (54.29) 12 (34.29) 4 (11.42) 31 (88.57)
χ2 4.158
P 0.041

Table 4. Comparison of the relief of bloody purulent stool 
symptoms after treatment between the two groups [n (%)]
Group n Response Non-response Response rate
Control group 35 22 (62.86) 13 (37.14) 62.86%
Study group 35 30 (85.71) 5 (14.29) 85.71%
χ2 4.786
P 0.029

diarrhea. Therefore, ulcerative 
colitis may also be referred to as 
ulcerative colitis with spleen and 
stomach qi deficiency in TCM 
[13]. In Shenling Baizhu powder, 
Baizhu is sweet, warm and dry in 
nature, not only invigorating qi, 
reinforcing deficiency, but tonify-
ing the spleen and eliminating 
dampness; Ginseng is sweet and 
warm; it enters the spleen merid-
ian and is good for tonifying the 
spleen and stomach; Fu Ling, 
sweet and bland, is an important 
medicine for inducing diuresis, 
tonifying the spleen and improv-
ing transport. Coix seed is sweet, 
bland and mildly cold, tonifying 
spleen and eliminating damp-
ness. White lentil is sweet, flat 
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In the study, the total effective rate in the  
study group (88.57%) was significantly higher 
than that in the control group (68.57%), and 
after treatment, the remission rate in the  
study group (85.71%) was significantly higher 
than that in the control group (62.86%). It was 
shown that Shenling Baizhu powder plus me- 
salazine enteric-coated tablets were adminis-
tered for ulcerative colitis with spleen and 
stomach qi deficiency in the study group, which 
exhibited significant effect and a significant 
anti-inflammatory and analgesic effect. Besid- 
es, after treatment, clinical symptom scores in 
the two groups were decreased significantly, 
and the decrease in the study group was more 
significant than that in the control group (P < 
0.05). These results indicated that Shenling 
Baizhu powder can effectively improve the 

the master cell, and its expression factors are 
mainly IL-2 and IFN-γ. Under normal circum-
stances, it can antagonize with TH2 cytokines 
and maintain a dynamic balance; if there is an 
imbalance, it means that corresponding dis-
eases appear in the body. It has been found 
that serum TH1 cytokines have an important 
role in inflammatory diseases. TH1 cytokines 
are functionally enhanced in patients with 
ulcerative colitis [17]. IL-2 is a biologically ac- 
tive cytokine that is produced by TH1 cells in 
response to antigenic stimulation and mitosis 
and acts by binding to receptors on the sur- 
face of monocytes, T cells, and B cells to con-
tribute to the activation and proliferation of T 
cells and to enhance killing, resulting in 
increased activity of natural killer cells [18]. 
IFN-γ is a major synthesis product of TH1 cells 

Table 5. Comparison of serum IL-2 and IFN-γ levels before and after treatment between the two 
groups (

_
X  ± s)

Group n
IL-2 (pg/mL) IFN-γ (pg/mL)

Pre-treatment Post-treatment Pre-treatment Post-treatment
Control group 35 35.47±4.28 28.34±3.17 24.68±3.75 21.87±2.94
Study group 35 34.92±4.35 21.58±3.26 24.39±3.62 13.65±2.18
t 0.533 8.795 0.329 13.290
P 0.595 < 0.001 0.743 < 0.001

Figure 1. Analysis of the value of serum TH1 cytokines in predicting disease 
recurrence by ROC curve.

inflammatory response of pa- 
tients, control the condition, 
and alleviate the progression 
of the disease [15]. The study 
results showed that in the two 
groups, serum IL-2 and IFN-γ 
levels were decreased signifi-
cantly before and after treat-
ment, but the decrease in  
the study group was greater 
than that in the control group, 
and there was a significant  
difference (P < 0.05). Immune 
mechanisms are particularly 
important in the development 
of ulcerative colitis complicat-
ed by bloody purulent stool, a 
large number of activated T 
lymphocytes occupy the le- 
sion site of the disease, and 
the secreted cytokines have 
an extremely strong inflamma-
tory effect and can exacerbate 
the condition [16]. Serum TH1 
acts as a immunity factor of 
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and can enhance TH1 cell activity. It has the 
strongest immunomodulatory activity and weak 
antiviral effect, and can improve antigen pre-
sentation, promote T and B cells differentia-
tion, and activate neutrophils, NK cells, and 
macrophages [19]. Therefore, the serum IL-2 
and IFN-γ levels of the patients in the study 
group were decreased significantly after treat-
ment, indicating that the Shenling Baizhu pow-
der as an adjuvant therapy could inhibit the 
expression of inflammatory factors, reduce the 
levels of serum TH1 cytokines, alleviate the 
damage of colonic mucosa, improve immune 
function, and promote early recovery of 
patients.

ROC analysis showed that the AUC of IL-2 was 
0.797, the maximum Jordan index was 0.573, 
the sensitivity was 61.10%, and the specificity 
was 96.20%. The AUC of IFN-γ was 0.794, the 
maximum Jordan index was 0.453, the sensi-
tivity was 55.60%, and the specificity was 
72.50%. It was shown that serum factors IL-2 
and IFN-γ have the value in predicting disease 
recurrence. After treatment, IL-2 and IFN-γ lev-
els are reduced. If they are increased, it indi-
cates that patients are at risk of recurrence 
[20, 21]. The limitation of this study is that it  
did not conduct a multivariate analysis on the 
factors with higher sensitivity and specificity 
derived from the ROC curve. Whether this is a 
risk factor for the disease will be assessed in 
future studies.

In conclusion, Shenling Baizhu powder as an 
adjuvant therapy is administered for elderly 
patients with ulcerative colitis complicated by 
bloody purulent stool, which can reduce the 
expression level of serum TH1 cytokine, reduce 
the inflammatory response, and improve the 
clinical efficacy in patients.
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