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Abstract: Objective: To investigate clinical effect of probiotics combined with zinc and selenium preparation in the 
treatment of child rotavirus enteritis. Methods: In this retrospective study, the patients were divided into two groups 
based on treatment method. The control group (n=42) received probiotic therapy, while the experimental group 
(n=43) received probiotics combined with zinc and selenium preparation. Clinical efficacy, stool frequency and 
incidence of adverse reactions after treatment were compared to assess the clinical effect. Results: The clinical 
effect was improved after intervention (P<0.05), and the total effective rate of two groups was 88.4% (38/43), 
50% (21/42), respectively. Time to symptom disappearance was significantly decreased in the experimental group 
as compared to the control group. The myocardial zymogram indices (CK, CK-MB and AST) were decreased after 
treatment, and the levels in the experimental group were significantly lower than in the control group (P<0.05). 
Moreover, we observed that the levels of inflammatory factors (IL-6, IL-8 and hsCRP) in the experimental group were 
significantly lower than those of the control group after intervention (all P<0.05). Conclusion: Probiotics combined 
with zinc and selenium preparation can not only significantly improve the clinical effect, but also shorten the course 
of disease.
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Introduction

Infantile diarrhea mostly occurs in cold weather 
[1]. Rotavirus is still one of the main pathogens 
of autumn diarrhea in children [2]. Rotavirus 
enteritis is an acute infectious digestive tract 
disease caused by group A rotavirus [3, 4]. It 
occurs primarily in children aged 2-8 years old 
[5]. Rotavirus infection not only causes symp-
toms such as diarrhea, vomiting, fever, dehy-
dration, electrolyte disorder and acidosis, but 
also damages the respiratory system, nervous 
system, and organs such as heart and liver 
[6-10]. After entering the human intestine, rota-
virus adheres to the small intestinal mucosa 
and replicates in the intestinal mucosal epithe-
lial cells [11-13]. At present, there is no spe- 
cific drug treatment. Most drugs have some 
function in relieving symptoms by maintaining 
water and supporting treatment [14-17].

Rotavirus infection can lead to the imbalance 
of intestinal flora in children and cause clinical 
symptoms such as abdominal pain, diarrhea 

and vomiting. The key of treatment is to take 
effective treatment plans and ameliorate sy- 
mptoms in children [18-20]. At present, mont-
morillonite powder combined with probiotics is 
often used in the treatment of rotavirus enteri-
tis, but the effect is poor [21]. Clinical studies 
showed that the level of trace element zinc in 
children with rotavirus enteritis is generally 
decreased [22, 23]. Zinc supplementation is 
suggested to promote recovery in children [24]. 
However, there is still no evidence on the app- 
lication of probiotics combined with zinc and 
selenium preparation in the treatment of chil-
dren with rotavirus enteritis. Therefore, this ret-
rospective study evaluated the effect of probi-
otics combined with zinc and selenium pre- 
paration.

Data and methods

Study population

This retrospective study was performed in 
Cangzhou Central Hospital. We enrolled 85  
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children with rotavirus enteritis from January 
2019 to December 2020, and the patients 
were allocated into two group: the experimen- 
tal group (n=43 cases) and the control group 
(n=42 cases) according to the treatment they 
received. The study was approved by the Ethics 
Committee of Cangzhou Central Hospital (No.: 
ECZZX-2019015). 

Inclusion and exclusion standard

Inclusion criteria: ① Patients with age under 
18 years old; ② Patients with confirmed rotavi-
rus enteritis: the diagnostic criteria of acute 
diarrhea were positive for stool rotavirus anti-
gen, diarrhea >5 times per day; ③ Patients 
with no previous therapy of probiotics com-
bined with zinc and selenium preparation; ④ 
Patients with complete clinical data; ⑤ Patients 
whose parents provided informed consent.

Exclusion criteria: ① Patients with a history of 
gastric surgery; ② Patients with acute enteritis 
caused by infection of other viruses (such as 
enteroadenovirus, astrovirus, etc.); ③ Patients 
with a history of severe heart, liver, kidney and 
other organ dysfunctions; ④ Patients unwill- 
ing to participate in this research; ⑤ Patients 
with malignant diseases; ⑥ Patients who were 
undernourished.

Treatment methods

The control group: The children received probi-
otic therapy: Bifidobacterium triple viable cap-
sule (probiotics) (Shanghai Xinyi Pharmaceuti- 
cal Co., Ltd.), 0.24 g, TID. After admission, chil-
dren were given antiviral, rehydration, and 
symptomatic treatment according to the de- 
gree and nature of dehydration, and dietary 
guidance.

Experimental group: On the basis of treatment 
in the control group, the children received addi-
tional zinc and selenium preparation: (Shan- 
dong Xinxibao Co., Ltd), 0.5 g, TID. After admis-
sion, children were also given antiviral, rehy- 
dration and symptomatic treatment according 
to the degree and nature of dehydration, and 
dietary guidance.

Assessment of clinical effect 

① The clinical effect can be divided into three 
levels: markedly effective, effective and inef-
fective. Markedly effect: the stool form return- 
ed to normal after 3 days of treatment, and  

the stool frequency was less than 3 times  
every day; Effective: After 3 days of treatment, 
the moisture in stool decreased significantly, 
and the stool frequency was 3~4 times every 
day; Ineffective: There was no improvement in 
stool form and stool frequency after 3 days of 
treatment. Total effective rate = significant 
effective rate + effective rate. ② The cardiac 
function was assessed by detecting myocar- 
dial zymogram indices. ③ 3~5 ml of morning 
fasting venous blood before and after treat-
ment were collected from patients and centri-
fuged at 3000 R/min for 10 min to obtain the 
supernatant. The expressions of interleukin-6 
(IL-6), interleukin-8 (IL-8) and high-sensitivity 
C-reactive protein (hsCRP) were detected by 
enzyme-linked immunosorbent assay. IL-6, IL-8 
and hsCRP kits were provided by Everbright 
Biotechnology Co., Ltd. The operation was car-
ried out in strict accordance with the operation 
manual. ④ The time to symptom disappear-
ance and adverse reactions were observed  
to comprehensively evaluate the effectiveness 
and safety of probiotics combined with zinc  
and selenium preparation.

Statistical analysis

Statistical analysis was performed with SPSS 
18 (SPSS for Windows software, SPSS Inc., 
Chicago, IL). Continuous variables were expre- 
ssed by mean ± standard deviation or median 
(interquartile interval), and analyzed by inde-
pendent sample t-test or Mann Whitney U-Rank 
Sum test; Categorical variables were express- 
ed by absolute value and percentage, and chi 
square test was used. P<0.05 indicated a sig-
nificant difference.

Results

Clinical data

Table 1 shows characteristics of the included 
patients. There were 43 patients in the experi-
mental group with a mean age of (8.3±1.45) 
years old. There were 42 patients in the con- 
trol group with a mean age of (7.95±1.24) years 
old. The two groups were comparable in both 
demographics and clinical characteristics (all 
P>0.05).

Clinical therapeutic effect

As shown in Table 2, the total effective rate  
in the experimental group was 88.4% (38/43), 
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Table 1. Comparison of clinical data between groups
Experimental group (n=43) Control group (n=42) t/X2 P

Age (years old) 8.3±1.45 7.95±1.24 2.35 0.43
Sex 7.21 0.22
    Male (n%) 23 (53.5%) 27 (64.3%)
    Female (n%) 20 (46.5%) 15 (35.7%)
Average course of disease 1.52±2.53 1.37±2.35 2.52 0.67
Temperature 38.35±1.14 38.66±0.77 3.39 0.35
Clinical symptoms
    Fever 31 (72.1%) 34 (81%) 9.52 0.17
    Vomit 13 (30.2%) 11 (26.2%) 7.84 0.09
    Convulsions 27 (62.8%) 19 (45.2%) 6.74 0.11
    Mild dehydration 12 (27.9%) 9 (21.4%) 4.35 0.31
    Moderate dehydration 5 (11.6%) 6 (14.2%) 3.34 0.27
Daily stool frequency 3.12 0.13
    >10 times 18 (41.9%) 22 (52.4%) 5.23 0.29
    5-10 times 12 (27.9%) 9 (21.4%) 4.35 0.31
    <5 times 13 (30.2%) 11 (26.2%) 7.84 0.09
Note: Compared to the control group, a significant difference was P<0.05.

Table 2. Comparison of clinical therapeutic effect between groups
Experimental group (n=43) Control group (n=42) X2 P

Significantly effective 14 (32.6%) 9 (21.4%) 7.268 0.007
Effective 24 (55.8%) 12 (28.6%) 9.737 0.012
Ineffective 5 (11.6%) 21 (50%) 4.061 0.003
Total effective rate 38 (88.4%) 21 (50%) 6.378 0.002
t 4.857 5.732 - -
P 0.13 0.21 - -
Note: Compared to the control group, significant difference was P<0.05.

Figure 1. Comparison of serum levels of inflammatory factors between groups before and after intervention. A: CK 
(creatine kinase); B: CK-MB (creatine kinase-Muscle kinase isozyme); C: AST (aspartate aminotransferase). Note: 
Compared to experimental group, *P<0.05.



Zinc and selenium preparation in treatment of rotavirus enteritis

1046 Am J Transl Res 2022;14(2):1043-1050

which was significantly higher than the 50%  
in the control group (P<0.05).

Serum levels of myocardial zymogram indices

As shown in Figure 1, the level of CK (creatine 
phosphokinase), AST (aspartate aminotransfer-
ase) and CK-MB (Muscle kinase isozyme) in the 
experimental group after intervention were sig-
nificantly lower than those in the control group 
(all P<0.05).

Time to symptom disappearance

As shown in Figure 2, the time to symptom dis-
appearance, including fever, diarrhea, vomiting 

proved. The time to symptom disappearance 
(such as fever, vomiting, diarrhea and dehydra-
tion) was significantly decreased in the experi-
mental as compared with control group. The 
myocardial zymogram indices (CK, CK-MB and 
AST) and inflammatory indices were significant-
ly decreased after treatment.

The main function of microecological agents  
is to adjust and maintain the microecological 
balance [25]. The studies on microecological 
agents such as Peifeikang, Zhengchangsheng 
and MAMIAI showed that microecological ag- 
ents are effective in the treatment of acute  
and chronic infectious diarrhea [26, 27] pos- 
sible through the following mechanisms: (1) 

Figure 2. Comparison of time to symptom disappearance between the two 
groups before and after intervention. Note: Compared with experimental 
group, *P<0.05.

Table 3. Comparison of adverse reactions between groups

Experimental group 
(n=43)

Control group 
(n=42) X2 P

Nausea 7 (16.3%) 10 (23.8%) 7.153 0.643
Vomit 9 (20.9%) 16 (38.1%) 6.378 0.038
Rash 8 (18.6%) 7 (16.7%) 3.621 0.742
Abdominal pain 14 (32.6%) 11 (26.2%) 4.061 0.031
Diarrhea 5 (11.6%) 7 (16.7%) 9.737 0.382
Total incidence 18 (43%) 21 (51%) 6.593 0.132
Note: Compared to the control group, significant difference was P<0.05.

and dehydration, was signifi-
cantly shorter in the experi-
mental group than that in the 
control group (all P<0.05) (Fi- 
gure 2).

Adverse reactions

There was statistical signifi-
cance in the incidence of vo- 
miting and abdominal pain 
between the groups after in- 
tervention (all P<0.05). The 
incidences of nausea, rash 
and diarrhea between two 
groups after intervention we- 
re not statistically significant 
(Table 3).

Serum levels of inflammatory 
factors

The serum levels of inflam- 
matory factors (IL-6, IL-8 and 
hsCRP) were obviously lower 
in the two groups after treat-
ment, and those level in the 
experimental group were sig-
nificantly lower than those in 
the control group after inter-
vention (all P<0.05) (Figure 3).

Discussion

In our study, we showed that 
the clinical effect were im- 
proved after intervention (P< 
0.05), and the total effective 
rate of two group were im- 
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direct or indirect regulation of the intestinal 
beneficial flora. Facultative anaerobic bacteria 
can grow rapidly in aerobic or anaerobic envi-
ronment and rapidly consume free oxygen in  
an ecological environment, and its develop-
ment in the intestine has the characteristics  
of colonization, exclusivity, and reproduction. 
Through the interaction between phosphoteic 
acid and intestinal mucosal epithelial cells, 
they form a biologic barrier together with other 
anaerobic bacteria. Acetic acid, lactic acid, an- 
tibiotics, and other substances produced by 
probiotics can inhibit a variety of pathogenic 
bacteria and constitute a chemical barrier ag- 
ainst pathogenic bacteria infection [29]. (2) 
Immune function. Kalliomaki et al. showed that 
some bacteria can down-regulate the expres-
sion of pro-inflammatory cytokines and up-reg-
ulate the expression of anti-inflammatory cyto-
kines. Fang et al. found that lactobacillus can 
activate antibody apoptotic protein B and an- 
tagonize Pro apoptotic p38MAP kinase [30, 
31]. (3) Nutritional effect. Probiotics can par- 
ticipate in vitamin metabolism in the intestine 
and produce Vitamin B complex needed by the 
human body, such as biotin, folic acid, niacin 
and pantothenic acid. Anaerobic probiotics can 
also reduce intestinal pH and redox potential 
[32]. As shown in our results, the inflammatory 
factors (IL-6, IL-8 and hsCRP) were obviously 
lower after receiving the zinc and selenium 
preparation (P<0.05), which indicated that zinc 

and selenium preparation works by improving 
the inflammatory response.

Interestingly, we observed that children treated 
with probiotics combined with zinc and seleni-
um preparation could had significantly impro- 
ved cardiac function, in which the level of CK, 
CK-MB and AST were decreased after treat-
ment. This result was consistent with other 
studies [33-35]. Probiotics, such as bifidobac-
teria and pseudolactobacillus, are natural pro-
ducers of Vitamin B (B1, B2, B3, B6, B8, B9, 
B12) [36, 37]. They can also enhance the 
immune system, improve the absorption of  
vitamins and minerals, and stimulate the pro-
duction of organic acids and amino acids [38, 
39]. Probiotics can also produce enzymes su- 
ch as esterase, lipase and coenzymes A, Q, 
NAD, and NADP. Some products metabolized  
by probiotics may also show antibiotic (eosi- 
nophils, bacitracin, lactic acid), anticancer and 
immunosuppressive functions [40-42]. We sp- 
eculate that those characteristics of probiotics 
may relieve myocardial damage and ameliorate 
cardiac function. Moreover, further research- 
es about the pathophysiologic mechanism are 
needed.

Nevertheless, our study has limitations. One 
limitation is the small study population, in whi- 
ch we only enrolled children population. The 
other limitation is the uninvestigated mecha-
nism of action, although the result is promi- 

Figure 3. Comparison of serum levels of inflammatory factors between groups before and after intervention. A: Com-
parison of serum levels of IL-6 between the two groups before and after intervention; B: Comparison of serum levels 
of IL-8 between the two groups before and after intervention; C: Comparison of serum levels of hsCRP between the 
two groups before and after intervention; Note: Compared to experimental group, *P<0.05.
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sing. Therefore, the results still need further 
confirmation with larger scale, randomized and 
control clinical trials.

In summary, probiotics combined with zinc and 
selenium can effectively alleviate the disease 
and restore the level of myocardial enzymes in 
children with rotavirus enteritis. Therefore, pro-
biotics combined with zinc and selenium pre- 
paration can significantly improve the clinical 
symptoms of children with rotavirus colitis.
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