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Abstract: Objective: To investigate the effect of montmorillonite and vitamin AD combined with zinc preparation in 
children with diarrheal disease and its effect on inflammatory factors. Methods: A total of 156 children with diar-
rheal diseases admitted to our hospital from January 2018 to January 2020 were enrolled and divided into two 
groups (n=78 for each) using random number table. The control group (CG) was treated with montmorillonite, and 
the observation group (OG) was additionally treated with vitamin AD and zinc. Both groups completed 7 d of treat-
ment and 3 months of follow-up to compare the efficacy rate, time to onset of symptom relief, inflammatory factor 
levels, T-lymphocyte levels, adverse drug reactions, and relapse rate. Results: The efficacy rate of 7 d treatment in 
the OG was 94.87%, higher than that of 56.41% in the CG (P < 0.05). After intervention, the OG had normal frequen-
cy of defecation, shorter time for stool to return to normal appearance, shorter duration of antiemetic, antipyretic, 
antidiarrheal treatment and shorter hospital stay than those of the CG (P < 0.05). The OG exhibited lower levels of 
CRP, TNF-α, NO, and PCT and higher levels of SOD than the CG (P < 0.05). The OG had lower levels CD3+ and CD4+ 
at 7 d after treatment, lower CD8+ levels and higher CD4+/CD8+ levels than the CG (P < 0.05). The relapse rate at 6 
months after treatment in the OG was lower than that in the CG (P < 0.05). Conclusion: The combination of montmo-
rillonite, vitamin AD and zinc preparation can achieve higher short-time efficacy, shorten the time of disappearance 
of symptoms, reduce the level of inflammatory factors, and improve the level of T-lymphocytes, without increasing 
the incidence of adverse drug reactions.
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Introduction

Diarrhea is a disease mainly caused by multiple 
pathogens and multiple factors in children, 
which is clinically characterized by increased 
frequency of stool and changes in stool shape, 
and some patients may be accompanied by 
fever, vomiting and abdominal pain [1]. Mean- 
while, some patients may experience water, 
electrolyte and acid-base balance disorders 
after the onset of the disease. Evidence has 
shown [2] that the common pathogens of diar-
rhea in childhood include viruses, bacteria, 
parasites, fungi, etc. Extraintestinal disorders 
and misuse of antibiotics can cause imbalance 
of intestinal flora and affect the healthy devel-

opment of children. Epidemiological results ha- 
ve shown [3] that diarrhea is a very common 
problem in children in China, second only to 
respiratory infections, and is also the cause of 
malnutrition and developmental disorders in 
children, as well as the main cause of death in 
children under 5 years old. Currently, the treat-
ment options of pediatric diarrhea mainly focus 
on rehydration, antiretroviral therapy, and cor-
rection of acid-base changes. Although it can 
alleviate symptoms, the poor long-term progno-
sis and high recurrence rate make it difficult to 
achieve the expected therapeutic effect [4].

Montmorillonite is a common therapeutic drug 
used in the treatment of pediatric diarrhea. It 
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has a laminar structure and non-uniform char- 
ge distribution, which can immobilize and inhib-
it viruses, bacteria and toxins produced in the 
digestive tract [5]. Meanwhile, montmorillonite 
could cover the mucosa of the digestive tract 
and bind mucosal glycoproteins to repair and 
improve the defense of the mucosal barrier 
against external factors. Zinc preparations can 
enhance the regeneration of intestinal mucosal 
cells, improve the function of intestinal mucosa 
in sodium and water reabsorption, reduce the 
secretion of water electrolyte, improve the re- 
sistance and immunity of the body, delay the 
development of the disease, which is condu-
cive to the recovery [6]. Vitamin AD is an essen-
tial substance for human development, which 
can ensure the integrity of epithelial tissue and 
is widely used in diseases such as rickets and 
chondromalacia [7]. A study has shown [8] that 
vitamin AD can reduce the incidence of infec-
tious disease and the recurrence rate in pa- 
tients with pediatric diarrhea. However, there 
are few clinical studies on the efficacy of mont-
morillonite and vitamin AD combined with zinc 
on inflammatory factors in children with diar-
rhea. This study was therefore conducted to 
investigate the effect of montmorillonite, vita-
min AD combined with zinc in children with diar-
rheal disease.

Materials and methods

Clinical data

A total of 156 children with diarrheal diseases 
admitted to our hospital from January 2018 to 
January 2020 were divided into two groups 
using random number table, with 78 patients  
in each group. The study was approved by the 
Ethics Committee of the Anhui Children’s Hos- 
pital and all procedures were done with patient/
family’s consent. The patients or their families 
signed informed consent form.

Inclusion and exclusion criteria

Inclusion criteria: (1) Patients who met the  
diagnostic criteria for pediatric diarrhea in “Zhu 
Futang Practical Pediatrics (7th edition)” [9]; (2) 
those treated with montmorillonite, vitamin AD 
and zinc, which were tolerated by the patients; 
(3) Those with complete baseline and follow-up 
data; (4) And those who had watery or lose 
stools.

Exclusion criteria: (1) Patients combined with 
immune deficiency or severe malnutrition and 
hereditary metabolic diseases; (2) Patients wi- 
th severe infections, food allergies, inflamma-
tory bowel disease and chronic gastrointestinal 
diseases; (3) Patients who had undergone tho-
racic and abdominal surgery three months prior 
to participation and had severe liver and kidney 
dysfunction; (4) Patients with severe organ dis-
orders and severe malnutrition.

Methods

Both groups were given routine examinations 
after admission, and patients were treated wi- 
th conventional methods such as rehydration, 
anti-infection, and regulation of intestinal flora 
according to the degree and nature of dehydra-
tion. The dietary management was strength-
ened, and the balance of acid-base and water-
electrolyte was regulated [10]. In the control 
group (CG), montmorillonite treatment was us- 
ed. The montmorillonite powder (Hunan Zhong- 
he Pharmaceutical Co., Ltd., H20094210) was 
administrated according to the age of the child. 
For children aged 1-2 years, 1.0 g of montmoril-
lonite was taken orally; for children aged 2-3 
years, 1.5 g of montmorillonite was taken oral-
ly; for children aged > 4 years, 2.0 g of montmo-
rillonite was taken three times a day for 7 con-
secutive days. In the observation group (OG), 
vitamin AD and zinc were added to the regi- 
men. One capsule of vitamin AD (Anhui Wild- 
man Pharmaceutical Co., Ltd., H20084481) 
was taken orally twice a day for 7 d (1 course of 
treatment); 10 mL of zinc preparation (Hainan 
Huigu Pharmaceutical Co., Ltd., H20083017) 
was taken orally after meals twice a day for 7 d 
(1 course of treatment). All patients were fol-
lowed up for 3 months after completion of 
treatments.

Outcome measurement

(1) Response rate. The efficacy was evaluated 
as markedly effective, improved, and ineffec-
tive at 7 d after treatment in the two groups, 
respectively. Markedly effective: stool shape, 
color and frequency of defecation were normal 
after the completion of the treatment course, 
and there was no abdominal distension, or 
abdominal pain. Improved: stool features and 
frequency of defecation were improved after 
the completion of the treatment, accompanied 
by mild abdominal pain and abdominal disten-
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sion. Ineffective: the treatment option was inef-
fective or needed to be adjusted [11].

(2) Time to onset of symptom relief. Normal 
stool frequency, time to return of normal stool 
shape and color, duration of antiemetic, anti-
pyretic, and antidiarrheal treatment as well as 
mean length of hospital stay [12] were record-
ed in both groups.

(3) Inflammatory factor levels. In both groups, 3 
mL of peripheral blood was collected before 
and at 7 days after treatment, and the patients’ 
C-reactive protein (CRP) levels were measured 
by immunoturbidimetric assay after centrifu- 
gation; tumor necrosis factor-α (TNF-α), nitric 
oxide (NO), and superoxide dismutase (SOD) 
levels were measured by enzyme-linked immu-
nosorbent assay [13]; calcitonin (PCT) levels 
were measured by semi-quantitative solid-pha- 
se immunoassay [14].

(4) T-lymphocyte levels were measured as fol-
lows. The above isolated serum samples were 
obtained and the CD3+, CD4+, CD8+ and CD4+/
CD8+ levels were measured by flow cytometry 
[15].

(5) Adverse drug reactions and relapse rates. 
The incidence of mild constipation, liver and 
kidney impairment, and atopic dermatitis dur-
ing treatment was recorded. Both groups were 
followed up for 6 months, and the relapse rate 

data were expressed as mean ± standard devi-
ation (

_
x  ± sd) and examined by t test. P < 0.05 

means difference is statistically significant.

Results

Comparison of the baseline data

There was no significant difference in terms of 
the baseline data including gender, age, dura-
tion of disease, stool frequency and degree of 
dehydration between the two groups (P > 0.05, 
Table 1).

Comparison of response rate

The response rate at 7 d after treatment wi- 
th montmorillonite, vitamin AD and zinc was 
94.87% (including 50 cases markedly effective 
and 24 cases with improvement) in the OG, 
which was higher than 56.41% (including 28 
cases markedly effective and 16 cases with 
improvement) in the CG (P < 0.05, Table 2).

Comparison of symptom relief time

Symptoms were significantly improved in both 
groups. There was no significant difference in 
time to stop vomiting and time to bring down 
the fever between the two groups (P > 0.05). 
The normal stool frequency, time to return of 
the stool characteristic, time to stop vomiting, 
bring down fever, stop diarrhea and the average 

Table 1. Comparison of clinical data between the two groups
Clinical data Observation group (n=78) Control group (n=78) χ2/t P
Gender Male 54 (69.23) 52 (66.67) 0.618 0.338

Female 24 (30.77) 26 (33.33)
Age (years) 1.59±0.43 1.60±0.44 1.423 0.714
Duration of disease 1.32±0.26 1.34±0.29 1.936 0.632
Stool frequency (times/day) 8.51±0.69 8.52±0.71 1.025 0.825
Degree of dehydration Mild 52 (66.67) 48 (61.54) 0.982 0.428

Moderate 20 (25.64) 22 (28.21)
Severe 6 (7.69) 8 (10.26)

Table 2. Comparison of response rate

Group Markedly 
effective Improved Ineffective Response 

rate
Observation group (n=78) 50 (6.410) 24 (30.77) 4 (5.13) 64 (82.05)
Control group (n=78) 28 (35.90) 16 (20.51) 34 (43.59) 44 (56.41)
χ2 6.392
P 0.026

at 1, 3, and 6 months after 
treatment was recorded.

Statistical analysis

Data were processed by 
SPSS18.0 software. Count 
data were expressed as  
n (%) and compared by  
χ2 test. The measurement 
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Table 3. Comparison of symptom relief time (
_
x  ± sd)

Grouping Number 
of cases

Normal stool 
frequency

Time to return 
of normal 

stool

Duration of 
antiemetic 
treatment

Duration of 
antidiarrheal 

therapy

Duration of 
fever-reducing 

therapy

Average length of 
hospital stay

Observation group 78 7.12±0.62 7.36±0.81 2.39±0.51 2.32±0.41 1.49±0.42 4.58±0.81
Control group 78 12.53±1.61 12.49±0.94 2.40±0.52 4.11±0.48 1.51±0.43 6.72±0.89
t - 6.392 5.335 1.481 6.735 1.223 5.791
P - 0.000 0.000 0.326 0.000 0.778 0.000

Table 4. Comparison of inflammatory factors (
_
x  ± sd)

Grouping CRP (mg/L) TNF-α (pg/mL) NO (umol/L) SOD (IU/L) PCT (ng/mL)
Observation group (n=78) Pre-treatment 9.43±1.04 43.29±5.36 15.79±1.67 25.39±3.25 2.41±0.85

7 d after treatment 2.41±0.69a,b 18.49±3.21a,b 10.23±1.12a,b

Control group (n=78) Pre-treatment 9.42±1.02 43.40±5.37 15.80±1.68 25.40±3.26 2.40±0.84
7 d after treatment 4.75±0.78b 25.37±4.61b 13.51±1.41b 41.23±4.69b 1.41±0.43b

Compared with the control group, aP < 0.05; compared with the pre-treatment within same group, bP < 0.05.

Figure 1. T-lymphocyte levels in the two groups. Note: compared with the pre-treatment within the same group, aP < 
0.05; compared with the control group, bP < 0.05.

length of hospital stay in the OG were shorter 
than those in the CG after intervention (P < 
0.05, Table 3).

Comparison of inflammatory factors

The OG exhibited lower levels of CRP, TNF-α, NO 
and PCT and higher levels of SOD than the CG 
(P < 0.05, Table 4).

Comparison of T-lymphocyte levels

There was no significant difference in the le- 
vels of T lymphocytes between the two groups 
before treatment (P > 0.05). The OG showed 
higher levels of CD3+, CD4+, CD4+/CD8+ and 
lower levels of CD8+ than the CG (P < 0.05, 
Figure 1).

Comparison of adverse drug reactions and 
relapse rates

The incidence of adverse drug reactions and 
the recurrence rate at 1 and 3 months after 
treatment exhibited no significant difference 
between the two groups (P > 0.05). The recur-
rence rate at 6 months after the course of 
treatment in the OG was lower than that in the 
CG (P < 0.05, Table 5).

Discussions

Diarrhea is common in the pediatric popula-
tions. With the progression of the disease, 
some children may have symptoms such as 
vomiting, low appetite (the stool frequency per 
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day can be more than 10 times, mostly charac-
terized by watery stool or loose stool) [16]. A 
study has shown [17] that pediatric diarrhea is 
closely related to intestinal/external infections, 
improper dietary care, primary or secondary 
disaccharidase deficiency, etc. The growth and 
health of the children will be affected if no 
effective therapeutic interventions are provid-
ed. Symptomatic treatment was often used  
for pediatric diarrhea, which can improve the 
symptoms and delay the development, but the 
long-term prognosis is poor and the recurrence 
rate is high after treatment [18].

In recent years, montmorillonite and vitamin  
AD combined with zinc preparations has been 
used in children with diarrhea, achieving posi-
tive results [19]. In the present study, the 
response rate of zinc combination with mont-
morillonite and vitamin AD was 94.87% in the 
OG, which was higher than that of 56.41% in 
the CG (P < 0.05), suggesting that zinc com-
bined regimen can achieve higher efficacy in 
pediatric diarrhea and is beneficial to the recov-
ery of children. Montmorillonite is a commonly 
used medicine for children with diarrhea, espe-
cially for acute and chronic diarrhea in adults 
and children. It can also be used as an adjunc-
tive treatment for pain symptoms caused by 
esophageal, gastric and duodenal diseases. 
Modern pharmacological results [20] have sh- 
own that montmorillonite has a layered struc-
ture and a non-uniform charge distribution, 
which can fix viruses, bacteria and toxins in the 
digestive tract. At the same time, montmorillon-
ite has a covering effect on the mucous mem-
brane of digestive tract, and can repair and 
improve the mucous membrane barrier from 
both qualitative and quantitative aspects th- 
rough the interaction with mucous protein and 
avoid the defense ability of attacking factors. 
Research of domestic scholars [21] shows that 
montmorillonite will not enter the blood circula-

tion during administration and can be excreted 
out of the body with the peristalsis of the diges-
tive tract together with the fixed attacking fac-
tors. Another domestic study [22] has shown 
that montmorillonite can act on the surface of 
mucus and bind to glycoprotein in children with 
diarrhea, which is helpful to enhance the de- 
fense ability of intestinal mucosa, thereby ma- 
intaining normal intestinal flora and exerting a 
good therapeutic effect. Meanwhile, montmo-
rillonite dispersion can promote the formation 
of stool around montmorillonite, improve stool 
morphology as well as the dehydration of chil-
dren caused by diarrhea [23]. At present, there 
is a lack of uniform standards for the adminis-
tration of montmorillonite. A study has found 
that enema with montmorillonite could ensure 
that the medicine acts directly on the digestive 
tract, reduces adverse effects, and promotes 
rapid repair of damaged cells [24]. However, 
the children showed poor compliance with the 
enema. Therefore, in the present study, the 
patients were orally administrated. In this 
study, the normal stool frequency, the time to 
return of stool properties, duration of related 
treatment and average hospital stay in the OG 
were shorter than those in the CG (P < 0.05), 
suggesting that montmorillonite, vitamin AD 
combined with zinc can shorten the time of 
symptom improvement as well as the duration 
of the disease, and promote the recovery of the 
children.

Zinc is a trace element required for human 
growth, and can be directly involved in the syn-
thesis of protein, nucleic acid and many vita-
mins, which plays a key role in the development 
and repair of the integrity of the gastrointesti-
nal tract mucosa and plays an anti-infective 
role as well as maintains normal immune func-
tion [25]. However, for children with diarrhea, 
the rapid passage of nutrients through the in- 
testinal tract could cause damage to the ab- 

Table 5. Comparison of adverse drug reactions and relapse rates [n (%)]

Grouping Number 
of cases

Adverse reactions Relapse rate
Mild  

constipation
Liver and kidney 

damage
Rash and 

allergy 1 month 3 month 6 month

Observation group 78 2 (2.56) 2 (2.56) 2 (2.56) 0 (0.00) 0 (0.00) 2 (2.56)
Control group 78 2 (2.56) 0 (0.000) 2 (2.56) 0 (0.00) 2 (2.56) 14 (17.95)
χ2 - 0.214 0.000 1.013 5.014
P - 0.645 1.000 0.314 0.025
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sorption function of the gastrointestinal tract, 
causing damage to the intestinal mucosa and 
leading to malnutrition. In addition, diarrhea 
can increase the loss of zinc in the body and 
exacerbate the occurrence and development of 
the disease, leading to a decrease in levels  
of T-lymphocytes [26]. Therefore, oral prepara-
tions can not only improve the absorption of 
zinc, allowing it to come into direct contact with 
the intestinal tract, but also promote the repair 
of the intestinal mucosa, increase thymosin 
and T-lymphocyte activity, and improve the 
immunity of children [27]. When vitamin A is 
deficient or insufficient, the visual, immune  
and hematopoietic systems of children will be 
affected. A study [8] has shown that vitamin A 
could help fight infections and maintain normal 
immune function, and that vitamin A deficiency 
can cause damage to the integrity of mucous 
membranes, making it difficult to maintain nor-
mal immune function and aggravating the oc- 
currence and development of diseases. App- 
ropriate vitamin A supplementation can en- 
hance the defense function of children and 
shorten the course of diarrhea. In the present 
study, the levels of CD3+, CD4+, CD4+/CD8+ in 
the OG were higher than those in the CG (P < 
0.05), while CD8+ levels in the OG were lower 
than those in the CG (P < 0.05), suggesting that 
the combination of montmorillonite, vitamin AD 
and zinc could improve the T-lymphocyte levels 
of children with diarrhea, enhance the immuni-
ty and achieve a good prognosis.

The occurrence and development of diarrhea  
in children is a multifactorial process, often 
accompanied by release of inflammatory fac-
tors. CRP is an acute phase response protein 
and is the main and most sensitive nonspecific 
response marker; it begins to rise 6-8 h after 
the onset of acute infection and peaks at 24-48 
h. CRP expression is also a marker of inflamma-
tion. Therefore, the level of CRP expression is 
correlated with the severity of disease [28]. 
TNF-α is mainly produced by activated mono-
cytes/macrophages, which can promote the 
phagocytosis of neutrophils, induce acute pha- 
se protein synthesis, and promote cell prolifera-
tion and differentiation. TNF-α can also change 
the normal morphology and structure of intesti-
nal epithelial cells via IFN-γ, which can increase 
the permeability of intestinal mucosa, induce 
the necrosis and apoptosis of colonic epithelial 
cells and promote the occurrence of diarrhea. 
PCT is a glycoprotein secreted by the thyroid fol-

licle, and its expression level is low or absent in 
normal human body. However, infectious dis-
eases and pediatric diarrhea will increase its 
expression level. NO is a common oxygen free 
radical, which can affect the release and se- 
cretion of various immune active substances, 
directly participate in the inflammatory respon- 
se, and produce waterfall cascade reaction, 
aggravating the occurrence of diarrhea. Clini- 
cally, montmorillonite and vitamin AD in combi-
nation with zinc in pediatric diarrhea can exert 
the advantages of different therapeutic app- 
roaches, reduce the level of inflammatory fac-
tors and fundamentally control the occurrence 
and development of the disease [29]. In the 
present study, the levels of CRP, TNF-α, NO and 
PCT in the OG were lower while the SOD levels 
were higher than those in the CG (P < 0.05), 
suggesting that the combination of montmoril-
lonite, vitamin AD and zinc in pediatric diarrhea 
can reduce the inflammatory response and oxi-
dative stress. The combined regimen in chil-
dren with diarrhea has a high safety profile, 
does not increase the incidence of adverse 
drug reactions, and can obtain a good long-
term prognosis. In this study, the incidence of 
adverse reactions and the recurrence rate at 1 
and 3 months after treatment were not signifi-
cantly different between the two groups (P > 
0.05), and the recurrence rate in the OG at 6 
months after treatment was lower than that in 
the CG (P < 0.05), suggesting that the com-
bined therapy is safe and can reduce the long-
term recurrence rate of diarrhea in children.

However, there are also some limitations in this 
study. On the one hand, this study only included 
a small number of cases, which still needs to 
be verified with a large sample size. On the 
other hand, there are many limitations in data 
processing in the experiment, which need fur-
ther study and discussion.

In summary, montmorillonite, vitamin AD and 
zinc can be prescribed for children with diar-
rhea, which have high response rate, shorten 
the time of disappearance of symptoms, reduce 
the level of inflammatory factors, improve the 
level of T-lymphocytes, without increasing the 
incidence of adverse drug reactions, and re- 
duce the long-term recurrence rate.

Disclosure of conflict of interest

None.



Efficacy of montmorillonite and vitamin AD

5434 Am J Transl Res 2021;13(5):5428-5435

Address correspondence to: Ya Wang, Department 
of Child Health Care, Anhui Children’s Hospital, No. 
39, Wangjiang East Road, Hefei 230001, Anhui 
Province, China. Tel: +86-13855150595; E-mail: 
wangya595@21cn.com

References

[1] Zhang Y, Yin S, Jia Y and Qin L. Safety and effi-
cacy of apatinib combined with iodine-125 in 
chemotherapy-refractory advanced lung can-
cer: a case report. Medicine (Baltimore) 2020; 
99: e21600.

[2] Zheng K, Sun Y, Gong S, Jiang G, Zheng X and 
Yu Z. Degradation of sulfamethoxazole in 
aqueous solution by dielectric barrier dis-
charge plasma combined with Bi2WO6-rMoS2 
nanocomposite: mechanism and degradation 
pathway. Chemosphere 2019; 222: 872-883.

[3] Qin F, Wu H, Li X and Han J. Correlation be-
tween changes in gut flora and serum inflam-
matory factors in children with noninfecti- 
ous diarrhea. J Int Med Res 2020; 48: 
300060519896154.

[4] Wang H, Di B, Zhang T, Lu Y, Chen C, Wang D, 
Li T, Zhang Z and Yang Z. Association of meteo-
rological factors with infectious diarrhea inci-
dence in Guangzhou, southern China: a time-
series study (2006-2017). Sci Total Environ 
2019; 672: 7-15.

[5] Bham S, Saeed F, Khan M, Khan R, Siraj F, 
Afsar S and Mehmood T. P368 Frequency of 
diarrhea and pneumonia in vaccinated and un-
vaccinated children under 5 years of age: a 
single center study. Arch Dis Childhood 2019; 
104: A303.

[6] Nores M and Fernandez C. Building capacity in 
health and education systems to deliver inter-
ventions that strengthen early child develop-
ment. Ann N Y Acad Sci 2018; 1419: 57-73.

[7] Marceau M, Gallagher F, Young M and St-Onge 
C. Validity as a social imperative for assess-
ment in health professions education: a con-
cept analysis. Med Educ 2018; 52: 641-653.

[8] Duan R, Liang J, Zhang J, Chen Y, Wang J, Tong 
J, Guo B, Hu W, Wang M, Zhao J, Liu C, Hao H, 
Wang X and Jing H. Prevalence of yersinia en-
terocolitica bioserotype 3/O:3 among children 
with diarrhea, China, 2010-2015. Emerg Infect 
Dis 2017; 23: 1502-1509.

[9] Hu Y and Jiang Z. Zhu Futang Practical 
Pediatrics. 7th edition. In: Hu Y and Jiang Z, 
editors. Beijing: People’s Medical Publishing 
House; 2005.

[10] Liu L, Shah SS, Naini BV, French S, Wu TT, 
Torbenson MS and Chandan VS. Immunostains 
used to subtype hepatic adenomas do not dis-
tinguish hepatic adenomas from hepatocellu-

lar carcinomas. Am J Surg Pathol 2016; 40: 
1062-1069.

[11] Stankovic Stojanovic K, Hentgen V, Fellahi S, 
Georgin-Lavialle S, Amselem S, Grateau G, 
Bastard JP and Steichen O. Concordance be-
tween CRP and SAA in familial Mediterranean 
fever during attack-free period: a study of 218 
patients. Clin Biochem 2017; 50: 206-209.

[12] Muqaku B, Eisinger M, Meier SM, Tahir A, 
Pukrop T, Haferkamp S, Slany A, Reichle A and 
Gerner C. Multi-omics analysis of serum sam-
ples demonstrates reprogramming of organ 
functions via systemic calcium mobilization 
and platelet activation in metastatic melano-
ma. Mol Cell Proteomics 2017; 16: 86-99.

[13] Bryleva EY, Keaton SA, Grit J, Madaj Z, Sauro-
Nagendra A, Smart L, Halstead S, Achtyes E 
and Brundin L. The acute-phase mediator se-
rum amyloid A is associated with symptoms of 
depression and fatigue. Acta Psychiatr Scand 
2017; 135: 409-418.

[14] Viitanen SJ, Lappalainen AK, Christensen MB, 
Sankari S and Rajamäki MM. The utility of 
acute-phase proteins in the assessment of 
treatment response in dogs with bacterial 
pneumonia. J Vet Intern Med 2017; 31: 124-
133.

[15] Chung IM, Kim JK, Lee KJ, Son NY, An MJ, Lee 
JH, An YJ and Kim SH. Discrimination of organ-
ic milk by stable isotope ratio, vitamin E, and 
fatty acid profiling combined with multivariate 
analysis: a case study of monthly and seasonal 
variation in Korea for 2016-2017. Food Chem 
2018; 261: 112-123.

[16] Oxnard GR, Yang JC, Yu H, Kim SW, Saka H, 
Horn L, Goto K, Ohe Y, Mann H, Thress KS, 
Frigault MM, Vishwanathan K, Ghiorghiu D, 
Ramalingam SS and Ahn MJ. TATTON: a multi-
arm, phase Ib trial of osimertinib combined 
with selumetinib, savolitinib, or durvalumab in 
EGFR-mutant lung cancer. Ann Oncol 2020; 
31: 507-516.

[17] Zhang J, Zhou J, Huang X, Wang L, Liu G and 
Cheng J. In situ preparation of hierarchically 
porous β-tricalcium phosphate bioceramic 
scaffolds by the sol-gel method combined with 
F127. Ceram Int 2019; 46: 6396-6405.

[18] Zhang W, Zhao K, Jin J, He J, Zhou W, Wu J, 
Tang R, Ma W, Ding C, Liu W, Zhang L and Gao 
R. A hospital cluster combined with a family 
cluster of avian influenza H7N9 infection in 
Anhui Province, China. J Infect 2019; 79: 49-
55.

[19] Borisov G, Penchev H, Maximova-Dimitrova E, 
Ublekov F, Lefterova E, Sinigersky V and 
Slavcheva E. Alkaline water electrolysis facili-
tated via non-precious monometallic catalysts 
combined with highly KOH doped polybenz-

mailto:wangya595@21cn.com


Efficacy of montmorillonite and vitamin AD

5435 Am J Transl Res 2021;13(5):5428-5435

imidazole membrane. Mater Lett 2019; 240: 
144-146.

[20] Lin SK, Pan CH and Chen CH. A double-blind, 
placebo-controlled trial of dextromethorphan 
combined with clonidine in the treatment of 
heroin withdrawal. J Clin Psychopharmacol 
2014; 34: 508-512.

[21] Hu T, Sun W, Xu Y, Luo ZG and Chen Y. The ef-
ficacy of anti-PD-1 combined with temozolo-
mide in unresectable, advanced melanoma 
from one center. J Clin Oncol 2020; 38: 
e22007-e22007.

[22] Xu L, Zhang Y, Wang X, Shi M, Wang JC, Tang Y, 
Fu Y, Zhou Z and Chen M. Transarterial infu-
sion chemotherapy (TAI) combined with Sin- 
tilimab in locally advanced, potentially resect-
able hepatocellular carcinoma (HCC). J Clin 
Oncol 2020; 38: e16593-e16593.

[23] Li D, Wang C, Ruan D, Li J, Ji N, Ma X, Li Y, Qu Y, 
Xuan Z and Song L. Chinese massage, Tui Na, 
combined with herbs improves clinical symp-
toms and regulates sex hormones in patients 
with mammary gland hyperplasia. Medicine 
(Baltimore) 2020; 99: e20300.

[24] Komatsu Y, Kato T, Kagawa Y, Yoshino T, 
Kuboki Y, Gamoh M, Yasui H, Yamazaki K, 
Satake H, Goto M, Tanioka H, Oki E, Kotaka M, 
Makiyama A, Denda T, Soeda J, Shibuya K, 
Iwata M, Oba K and Yamaguchi K. Phase I/II 
study of panitumumab (PANI) combined with 
trifluridine/tipiracil (FTD/TPI) in patients (pts) 
with previously treated RAS wild-type (wt) met-
astatic colorectal cancer (mCRC): final results 
of APOLLON study. J Clin Oncol 2019; 37: 624-
624.

[25] Wiedemann A, Renard E, Hernandez M, 
Dousset B, Brezin F, Lambert L, Weryha G and 
Feillet F. Annual injection of zoledronic acid im-
proves bone status in children with cerebral 
palsy and rett syndrome. Calcif Tissue Int 
2019; 104: 355-363.

[26] Wang X, Wei Z, Guo J, Cai J, Chang H, Ge Y and 
Zeng M. Norovirus activity and genotypes in 
sporadic acute diarrhea in children in shang-
hai during 2014-2018. Pediatr Infect Dis J 
2019; 38: 1085-1089.

[27] Tian Y, Hu H, Zhang Y, Zhou L, Wang L and Xie 
C. Zusanli (ST36) acupoint injection for acute 
diarrhea in children under 5 years old: a proto-
col of systematic review and meta-analysis of 
randomized clinical trials. Medicine (Baltimore) 
2019; 98: e16949.

[28] Voth-Gaeddert LE, Jonah C, Momberg D, 
Ngandu B, Said-Mohamed R, Oerther DB and 
May J. Assessment of environmental exposure 
factors on child diarrhea and systemic inflam-
mation in the Eastern Cape. Water Res 2020; 
169: 115244.

[29] Freedman SB, Xie J, Nettel-Aguirre A, Pang XL, 
Chui L, Williamson-Urquhart S, Schnadower D, 
Schuh S, Sherman PM, Lee BE, Gouin S, Farion 
KJ, Poonai N, Hurley KF, Qiu Y, Ghandi B, Lloyd 
C and Finkelstein Y. A randomized trial evaluat-
ing virus-specific effects of a combination pro-
biotic in children with acute gastroenteritis. 
Nat Commun 2020; 11: 2533.


