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Abstract 
Traditional Chinese medicines (TCM) are often used for the treatment of spleen-deficiency (SD) syndrome in China. This study 
evaluated the curative effects of TCM Shengjing Runchang Decoction on SD-induced constipation children. From July 2019 to 
April 2020, a total of 70 children with constipation due to spleen deficiency who were admitted to our hospital were selected 
and randomly divided into control group (n = 35) and treatment group (n = 35). Both groups were treated with standard western 
medicine, and the treatment group was combined with TCM Shengjing Runchang Decoction at the same time. The clinical 
efficacy and neurocytokines including 5-hydroxytryptamine (5-HT), vasoactive intestinal peptide (VIP), children’s colonic transit 
time (CTT), glial cell line-derived neurotrophic factor, colonic estrogen receptor before and after treatment were analyzed and 
compared between the 2 groups. The curative effect, total effective rate of TCM syndromes, CTT, 5-HT and plasma VIP levels, glial 
cell-derived nerve effects of trophic factor levels, immune function IgG, IgGA, CD4/CD8 in the treatment group were significantly 
promoted in comparison with the control group (P > .05). The TCM Shengjing Runchang Decoction is effective in treatment with 
children with SD-induced constipation, which can effectively improve immune function, reduce neurotrophic factor secretion and 
maintain normal secretion and improve colonic motor function.

Abbreviations:  5-HT = 5-hydroxytryptamine, CTT = children’s colonic transit time, GDNF = glial cell-derived nerve effects of 
trophic factor, TCM = traditional Chinese medicines, VIP = vasoactive intestinal peptide.

Keywords: infantile constipation, Shengsheng Runchang Decoction, spleen deficiency type constipation, vasoactive intestinal 
peptide tumor

1. Introduction
Constipation, is a common problem with high prevalence and 
greatly affects the life quality of people, characterizedby having 
a bowel movement <3 times a week or the necessity of using lax-
atives more than 3 times a week.[1,2] Constipation in children is 
caused by factors such as intestinal flora imbalance, abnormal 
intestinal function, and weak spleen and stomach.[3] The clinical 
manifestations are dry and hard stool and difficulty in excretion, 
accompanied by refusal to eat, irritability, vomiting and other 
phenomena. Relevant foreign data show that constipation in 
children is a common symptom in children, and long-term con-
stipation may lead to poor concentration, large mood swings, 
and irregular sleep in children.[4] Anti-constipation drugs such as 
montmorillonite are often used clinically to treat spleen deficiency 
(SD) and constipation in children to correct clinical symptoms 
such as electrolyte and acid-base balance disorders in children.

Traditional Chinese medicines (TCM) has been proven to 
have a unique advantage in treating functional constipation 
through approaching the disease from overall regulation, 
emphasizing on the root cause, and treating it in view of time, 
locality, and individuality.[5–7] Domestic and foreign studies 
have shown that TCM has better efficacy in treating children 
with SD and constipation, and the incidence of adverse drug 
reactions is lower.[8] For instance, TCM Yiqi Kaimi Prescription 
coupled with biofeedback therapy is clinically effective for 
treating functional SD-induced constipation.[8] However, there 
are many kinds of TCM, and the selection of suitable medicines 
for the treatment of children with SD-induced constipation 
needs to be confirmed by a further research. In view of this, 
this study analyzed the efficacy of TCM Shengjing Runchang 
Decoction in our hospital in the treatment of constipation due 
to SD in children.
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2. Methods

2.1. Patients collection

Through pathological classification, sorting and collection, this 
study selected 72 pediatric patients with constipation due to 
SD who were treated in our hospital from July 2019 to April 
2020. Finally, a total of 70 children who met the criteria were 
included, and they were divided into a control group and a 
treatment group according to the random number of patients 
(35 cases in each).

Inclusion criteria: age at 6 months to 7 years old, gender was 
not limited; no abnormality in routine stool culture, negative 
bacterial culture in stool, normal blood routine examination; 
TCM diagnostic criteria for pediatric constipation and criteria 
for SD type constipation; no mild dehydration or no dehydra-
tion; the guardian was informed and signed the consent; the 
in-hospital Ethics Committee was informed and approved.

Exclusion criteria: children with obvious poisoning surface 
and severe dehydration; those who were taking antiviral or anti-
biotic drugs or other drugs; those who had stopped taking the 
drug for < 1 week; those who were allergic to this drug; those 
who had infectious diseases; electrolyte, acid-base balance dis-
order or combined with other serious diseases.

2.2. Diagnostic criteria

This study was in line with the diagnostic criteria in the 
“Traditional Chinese Medicine Diagnosis and Efficacy 
Criteria”[9]: the syndrome was constipation of SD type; main 
symptoms: the stool was loose and watery, pale in color and not 
smelly; dry stool, constipation; feeling of fullness and stuffiness 
when stomach was dull; secondary symptoms: pale complexion, 
thin body and fatigue; tongue image: Tongue coating was red-
dish; pulse: weak fingerprints, weak pulse.

Western medicine diagnostic criteria[10]: defecation frequency 
<3 times/week without laxative use; fecal incontinence occurred 
at least 2 times per week; heavy bowel movements every 7 to 
30 days, twice the usual volume or dry enough obstruction of 
toilet; fecal mass palpable on abdominal examination or digital 
rectal examination.

2.3. Treatment procedure details

All children were given a list of easily digestible foods, and the 
food intake was gradually increased from less to more, grad-
ually from liquid food to normal diet. After the constipation 
symptoms returned to normal, the children were given nutri-
ent-rich foods to avoid restrictions and malnutrition. Nursing: 
the child’s ward was regularly cleaned to ensure reasonable 
temperature, humidity, and lighting, and a comfortable envi-
ronment; the child’s diet, activities, rest were strictly regulated, 
and activities performed appropriately to improve the body’s 
immune function; the child’s buttocks skin was cleaned.

The control group was treated with western medicine, and 
given 420 mg of Clostridium butyric viable bacteria capsules 
orally which were dissolved in water. Children under 1 year old 
were given 1 capsule/time, 2 capsules/time for children, 3 cap-
sules/time for children > 3 years old and ≤ 7 years old, 3 times/
days. The treatment group was treated with TCM Shengjing 
Runchang Decoction on the basis of the control group. The 
formula composition included 15 g Angelica, 15 g Baishao, 15 g 
Codonopsis, 10 g Platycodon grandiflorum, 10 g Citrus auran-
tium, 10 g Magnolia, 12 g Cistanche, poria, 10 g Atractylodes, 
15 g Astragalus, and 6 g Zhigancao. Medicine was decocted 
with water, 1 days/dose, and taken twice in the morning and 
evening after meals.[11] The dosage of the drug should be 
adjusted according to the standard age and weight of children: 
1 third of the dosage of the prescription for children under 1 
year old, half the dosage of the prescription for children aged 1 

to 3 years, and the original dosage of the prescription for chil-
dren aged 3 to 7 years. Both groups were treated continuously 
for 7 days.

2.4. Efficacy evaluation criteria

Evaluation criteria was referred to the “Guidelines for Diagnosis 
and Treatment of Common Pediatric Diseases in Traditional 
Chinese Medicine”[12,13]: the curative effects of the 2 groups 
after treatment were compared. Clinical recovery, constipation 
symptoms disappeared completely, and spleen function returned 
to normal; markedly effective, constipation symptoms were sig-
nificantly improved, stool frequency was significantly increased, 
and stool characteristics were basically restored; effective, con-
stipation symptoms were improved, and defecation increased; 
ineffective, constipation symptoms did not improve, or even 
worsened. The efficacy of TCM syndromes was compared 
between the 2 groups: cured: the symptoms and signs of con-
stipation in the child disappeared completely, and the symptom 
score was reduced by ≥ 95%; significant: the constipation symp-
toms of the child were significantly improved, and the symptom 
score was reduced by ≥ 70% to 95%; effective: the constipa-
tion symptoms of the child improved, and the symptom score 
decreased by ≥ 30% to 70%; ineffective: no improvement (or 
aggravation) of constipation symptoms in children, and symp-
tom score reduction < 30%.

2.5. Observation indicators

After treatment, 10 mL of venous blood was collected from 
all the children. Following centrifugation at 3000 r/minutes at 
4°C for 10 minutes, 1.5 mL of supernatant was taken with a 
pipette and frozen in a tube to detect serum 5-hydroxytrypt-
amine (5-HT). A total of 3 mL of venous blood was drawn 
before and after treatment on the 10th day, placed in a curling 
pre-cooling test tube, mixed, and centrifuged at 1500 rpm for 
15minutes at low temperature to separate plasma. Then vasoac-
tive intestinal peptide (VIP), glial cell-derived neurotrophic fac-
tor (GDNF) expression was detected by immunohistochemical 
staining, serum immune proteins immunoglobulin G (IgG) and 
IgA levels were detected by immunosingle diffusion method and 
CD4/CD8 was detected by immunofluorescence method.[14] The 
post-treatment effects of TCM were compared between the 2 
groups including the related indicators 5-HT (serum 39–361 ng/
mL, normal) and VIP (plasma ≤ 60 pg/mL, normal).

2.6. Statistical methods

The data were analyzed by Statistical Product Service Solutions 
(SPSS) version 18.0 statistical software (IBM, Chicago, IL), the 
measurement data were described by mean ± standard deviation 
(SD), and the comparison was done by t test; the count data 
was described by the percentage (%), and the comparison was 
done by the χ2 test, and P < .05 indicated that the difference was 
statistically significant.

3. Results

3.1. General information of children

The patients in the control group were 0.7 to 14 years old, 
with an average age of 7.25 ± 0.41 years, and the disease dura-
tion was 5 to 45 days, with an average disease duration of 
25.00 ± 1.43 days. The patients in the treatment group were 
0.6 to 13 years, with an average age of 6.80 ± 0.39 years, and 
the disease duration was 7 to 40 days, with an average disease 
duration of 23.50 ± 1.34 days. The general data of the 2 groups 
had no significances (P > .05). In addition, as shown in Table 1, 
before treatment, there was no difference in symptom scores 
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such as stool frequency, stool character, appetite, mental state, 
abdominal pain between the 2 groups (P > .05).

3.1.1. Clinical efficacy of TCM.  After treatment, the total 
effective rate in the treatment group (77.14%) was higher than 
that in the control group (94.29%) (P < .05; Table 2). Before 
treatment, there was no difference in TCM syndrome scores 
between the 2 groups (P > .05). After treatment, the total 
effective rate of TCM syndromes in the treatment group was 
higher than that in the control group (P < .05; Table 3).

3.1.2. Effects of TCM on 5-HT, VIP, CTT and GDNF.  There 
was no difference in the levels of 5-HT, VIP, colonic transit time 
(CTT) and GDNF between the 2 groups before treatment (all 
P > .05). After treatment, the levels of 5-HT and VIP in both 
groups were significantly decreased, and the treatment group 
was lower than those of the control group (P < .05; Fig.  1). 
Conversely, after treatment, the levels of CTT and GDNF in the 
2 groups were improved (all P < .05). Compared to the control 
group, the CTT in the treatment group was increased while the 
level of GDNF was decreased significantly (all P < .05; Fig. 2).

3.1.3. Immune function.  Immune function was evaluated 
between the 2 groups before and after TMC treatment. It was 
shown that there was no difference in the level of IgG, IgG, CD4/
CD8 between the 2 groups before treatment (P > .05). After 
treatment, the levels of IgG, IgG, CD4/CD8 in the treatment 
group was significantly higher than the control group (P < .05; 
Fig. 3), indicating the improvement of immune function induced 
by TCM.

4. Discussion
Constipation is a common source cause for referrals to gastro-
enterologists and colorectal surgeons worldwide.[3] New drugs 
including prokinetic and prosecretory agents, and surgical 
strategies, such as sacral nerve stimulation, have the potential 
to improve the management of children and adults with func-
tional constipation.[15] If the child is upset, angry, or emotionally 
disturbed, it will cause the liver qi to retrograde, or the liver 
and spleen will not be in harmony, causing the child to be con-
stipated.[16] TCM can be used in the treatment of constipation 
in children should make up for the deficiency and relieve the 

excess.[17] In clinical practice, it is advisable to take both the  
attack and the supplement. The principle is to strengthen the 
spleen and promote qi and laxatives. Oral Chinese medicine 
decoction or massage techniques can be used for constipa-
tion treatment.[18] In this study, TCM Shengjing Runchang 
Decoction is proved to be effective in treatment of children with 
SD-induced constipation through effectively improving immune 
function and colonic motor function, reducing neurotrophic 
factor secretion, and maintaining normal secretion.

Clinically, Western medicine is mostly used drugs to treat 
constipation, such as montmorillonite powder, but the treat-
ment effect is not good.[15] TCM is often used in internal treat-
ment of constipation in children, but many physicians have 
Dieter’s opinion on the treatment of constipation due to spleen 
deficiency.[19] A related study foundthat paying attention to the 
harmony of the spleen and stomach is more conducive to the  
recovery of constipation in children.[20] In view of this, on  
the basis of spleen and stomach reconciliation, this study used 
TCM Shengjing Runchang Decoction consisted of Angelica, 
Codonopsis, Atractylodes, Poria, Astragalus, Paeonia lactiflora, 
Citrus aurantium, Magnolia officinalis, Cistanche, Platycodon 
grandiflorum, Glycyrrhiza glabra which can strengthen the 
spleen and lung qi and promote gastrointestinal motility during 
constipation.[21–23] The results of this study showed that the 
curative effect and the total effective rate of TCM syndromes 
in the control group after conventional western medicine 
treatment were lower than those in the treatment group with 
Shengjing Runchang Decoction. The reason is that Shengjing 
Runchang Decoction can invigorate qi and help strengthen 
the spleen without hindering the movement, diuresis and 
dehumidification.[24]

The study showed that after treatment, the levels of 5-HT, 
plasma VIP, and GDNF in the control group are significantly 
higher than those in the treatment group, and CTT is signifi-
cantly lower than that in the treatment group. 5-HT, a mono-
amine neurotransmitter, is widely present in the central nervous 
system and gastrointestinal tract, and mainly involved in the 
regulation of gastrointestinal motility and secretion reflex.[25] 
The main role of plasma VIP is to inhibit the contraction of 
the small intestinal annular sphincter, stimulate bile, small 
intestinal water-electrolyte secretion.[26] Elevated 5-HT and VIP 
will accelerate gastrointestinal motility and increase intestinal 
water secretion, resulting in constipation.[27] The levels of 5-HT 
and VIP in children with constipation treated with Shengjing 
Runchang Decoction are significantly reduced, indicating that 
this prescription can effectively regulate the gastrointestinal 
motility in children, maintain normal gastrointestinal motil-
ity and normal intestinal water secretion. CTT mainly reflects 
whether the colonic transit function is normal or not, and if the 
CTT level is too low, it reflects the overactive colonic transit 
function in children.[28] GDNF is the most specific dopaminergic 
neurotrophic factor and a motor neuron trophic factor. Elevated 
GDNF expression indicates abnormal intestinal transport func-
tion, and decreased expression indicates improved intestinal 
transport function.[29] Deficiency of GDNF will damage the 
intestinal mucosal barrier and the loss of nutrition or protec-
tion of intestinal neurons, resulting in inflammation. Excessive 

Table 1

Comparison of symptoms between the 2 groups before 
treatment.

Groups 
Stool 

frequency 
Stool 

character Appetite 
Mental 
state 

Abdominal 
pain 

Control 
group

4.43 ± 1.57 4.20 ± 1.80 1.49 ± 0.51 1.97 ± 0.03 1.49 ± 0.51

Treatment 
group

4.60 ± 1.40 4.26 ± 1.74 1.51 ± 1.49 2.03 ± 0.97 1.43 ± 0.57

t 0.478 0.142 0.075 0.366 0.464
P .634 .888 .940 .716 .644

Table 2

Comparison of treatment effects between the 2 groups [n (%)].

Groups 
Clinical 

recovery 
Remarkable 

effect Effective Invalid 
Total 

effective rate 

Control group 6 (17.14) 13 (37.14) 8 (22.86) 8 (22.86) 27 (77.14)
Treatment group 8 (22.86) 18 (51.43) 7 (20.00) 2 (5.71) 33 (94.29)
χ2 – – – – 4.200
P – – – – .040

Table 3

Comparison of the efficacy of TCM syndromes between the 2 
groups [n (%)].

Groups Cured Remarkable Effective Invalid 
Total 

effective rate 

Control group 5 (14.29) 13 (37.14) 10 (28.57) 7 (20.00) 28 (80.00)
Treatment group 7 (20.00) 19 (54.29) 8 (22.86) 1 (2.86) 34 (97.14)
χ2 – – – – 6.248
P – – – – .012
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secretion of GDNF will lead to abnormal intestinal function in 
children and promote intestinal motility.[30,31] CTT and GDNF 
are effectively improved in children with constipation treated 
with Shengjing Runchang Decoction, suggesting that this pre-
scription has the effect of improving and adjusting intestinal 
conduction, and maintaining normal intestinal motor function 
in children.This study also showed that after treatment of TCM, 

the levels of IgG, IgG, CD4/CD8 in the treatment are signifi-
cantly higher than those in the control group. It is suggested 
that Shengjing Runchang Decoction can improve the immunity 
of children.

The present study had several limitations. First, because the 
data of this study were only obtained from our hospital. Hence, 
there was a possibility of selection bias due to the single-hospital 
study. Second, the number of this study was limited, and a longi-
tudinal study using more samples is required to further support 
the results of this study.

5. Conclusions
TCM Shengjing Runchang Decoctioncan regulate the gastroin-
testinal motility in children, restore and maintain normal, and 
improve the immune function of children, indicating that the 
application of Shengjing Runchang Decoction in children with 
constipation due to SS is acceptable. And it is worthy of a fur-
ther clinical research and application.
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