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This study was carried out to investigate the clinical efficacy of Gegen Qinlian Decoction combined
with a Chinese herbal hot package in the treatment of acute gastroenteritis (AGE), and to analyze the
effects on serum PCT, CRP and IL-6 levels. For this purpose, 100 patients with AGE admitted to the
hospital from January 2019 to January 2022 were selected for the study and randomly divided into
observation and control groups, with 50 cases in each group. Patients in the control group were given
conventional Western medical treatment, while patients in the observation group were treated with
Gegen Qinlian Decoction combined with a Chinese herbal hot package on this basis. The clinical
efficacy, symptom relief time, main symptom scores and serum PCT, CRP and IL-6 levels before and
after treatment were compared between the two groups. Results showed that the total effective rate of
patients in the observation group was significantly higher than that in the control group (P<0.05). After
treatment, the disappearance time of diarrhea, abdominal pain, fever and vomiting was significantly
shorter in the observation group than in the control group (P<0.05). After treatment, the stool properties,
number of stools and abdominal pain symptom scores of patients in both groups were lower than those
before treatment, and the symptom scores of patients in the observation group were lower than those in
the control group (P<0.05). The PCT, CRP and IL-6 levels of patients in both groups were significantly
lower after treatment than before treatment, and the PCT, CRP and IL-6 levels of patients in the
observation group were significantly lower than those in the control group (P<0.05). It was concluded
that the clinical efficacy of Gegen Qinlian Decoction combined with Chinese herbal hot package in the
treatment of AGE is remarkable, which can effectively improve the clinical symptoms and reduce the
inflammatory reaction of patients and is worthy of clinical promotion.

Copyright: © 2022 by the C.M.B. Association. All rights reserved

Introduction

of the classic ancient formulas, which comes from the

AGE is an acute inflammatory disease caused by a
bacterial or viral infection of the gastrointestinal
mucosa, usually accompanied by acute diarrhea,
abdominal pain, nausea, vomiting and fever (1-3).
AGE is the highest cause of under-five mortality
worldwide, especially in low- and middle-income
countries (4). At present, the clinical treatment of
AGE is the main symptomatic treatment of
antibacterial and anti-inflammatory, which can
improve the clinical symptoms of patients to a certain
extent, but the efficacy of long-term use is poor, and it
is easy to bring more adverse reactions. AGE belongs
to the category of "vomiting" and "abdominal pain” in
Chinese medicine. The pathogenesis of this disease is
related to the patient's internal injury, poor diet or
external invasion (5). Gegen Qinlian Decoction is one

" Treatise on Febrile Diseases " written by Zhang
Zhongjing in the late Eastern Han Dynasty. This
formula is mainly used for clearing heat and stopping
diuresis, with the function of relieving the surface and
clearing the interior. It is used for the treatment of
heat and diuresis caused by internal trapping of solar
surface evil (6). Chinese medicine ironing treatment is
one of the external treatment methods of Chinese
medicine, which refers to the treatment method of
putting Chinese medicine into a container, heating it
and then using the heated container to iron, roll or rub
on certain parts of the body to achieve the effect of
disease prevention and treatment. About ironing, the
earliest recorded in Asking Rootse Lord Yellow's
Insides: "disease in the bone, quenching medicine
iron." and "The disease is born in the tendons, the
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treatment is led by ironing.". Chinese herbal hot
package is a form of application of ironing therapy,
which is mostly used clinically in the treatment of
various gastrointestinal disorders in digestive system
diseases (7).

At present, there are few studies on the application
of Gegen Qinlian Decoction combined with Chinese
herbal hot package treatment in patients with AGE, so
this study aimed to explore the clinical efficacy of
Gegen Qinlian Decoction combined with Chinese
herbal hot package treatment for AGE and analyze the
effects on serum PCT, CRP and IL-6 levels.

Materials and Methods
General information

100 patients with AGE admitted to our hospital
from January 2019 to January 2022 were selected for
the study. They were randomly divided into
observation and control groups according to the
random number table method, with 50 cases in each
group. Inclusion criteria: (i) meeting the diagnostic
criteria of AGE; (ii) having different degrees of fever,
vomiting, abdominal pain and dehydration; (iii)
patients voluntarily participated in this study and
signed the informed consent form. Exclusion criteria:
(i) patients with other infectious diseases; (ii) patients
with allergy to the study drugs; (iii) patients with poor
compliance with treatment; (iv) patients with
abnormal liver and kidney function. In the treatment
group, there were 32 males and 18 females, aged 25 to
65 years, with a mean of (43.54 + 2.18) years, and the
duration of disease was 1 to 4 d, with a mean of (2.42
+ 0.35) d. In the control group, there were 28 male
and 22 female patients, aged 24-68 years, with a mean
of (45. 32 £+ 3. 64) years, and the duration of disease
was 1-5 d, with a mean of (2. 85 £ 0. 42) d. There was
no significant difference between the general data of
the two groups (P>0.05), and the study was approved
by the hospital ethics committee.

Methods
Drug treatment in two groups of patients

Patients in the control group were treated with
conventional Western medicine: Amoxicillin 1g/time,
2 times/d (Sichuan Aid Jian Pharmaceutical Co., Ltd.,
State Drug Authentication H21023908); Omeprazole
20mg /time, 2 times/d (Hainan Haili Pharmaceutical
Co., Ltd., State Drug Authentication H20033510);

Clarithromycin 20mg/time, 2 times/d (Jiangxi Huiren
Pharmaceutical Co., Ltd., State Drug Authentication
H20033513). The treatment was continuous for 7d.

Patients in the observation group were treated with
Gegen Qinlian Decoction combined with a Chinese
herbal hot package based on the control group. The
formula of Gegen Qinlian Decoction included 15g
each of Pueraria Lobata, Honeysuckle and Poria, 10g
each of Scutellaria Baicalensis and Psyllium, 6g each
of Coptidis Rhizoma, Tetrapanax Papyriferus and
Licorice. For those with food retention, 20g each of
Divine Comedy, Malt and Hawthorn were added. For
abdominal distension, 10g of rhubarb, 15g of
Magnolia, 10g of Aucklandiae Radix were added. For
abdominal pain, 30g of Radix Paeoniae Alba was
added. In case of vomiting, 15g of Rhizoma
Anemarrhenae, 20g of Bamboo Shavings were added.
In case of significant fever, 10g of rhubarb was added.
The dose of Chinese medicine was appropriately
increased or decreased according to the patient's age
and degree of illness (8). The above herbs were
decocted with water and taken as one dose daily.
200ml of the soup was taken in the morning and
evening for 7d. The formula of the Chinese herbal hot
package included 50mg each of Semen Sinapis,
Perilla Fructus, Evodia Rutaecarpa and Radish Seed.
The treatment was performed by placing the 2-min
heated herbal medicine in a cloth bag and then placing
them on the acupuncture points of Shen Que, Tian
Shu and Zhong Wan in the abdomen of the patient
when the temperature was suitable. The treatment was
carried out for 30 min each time, and then reheated
and repeatedly applied at least 4 times for a total of 4
h.

CRP assay

CRP was detected by immunoscattering
turbidimeter (Nanjing Norman Biotechnology Co.,
Ltd.) and CRP assay kit. All tests were performed as
reagent blanks and quality control tests. Specimens
can be tested only after all of them were passed. The
assay was performed as follows: 250uL of the assay
reagent polyethylene glycol was added to the EP tube,
then distilled water (2uL) was added dropwise, and
100%, 50%, 25%, 12.5% and 6.25% of the calibration
stock solution were added dropwise to the tube, all at
2uL. The liquid in the tube was mixed completely and
treated in a water bath at 37°C. 85uL of the CRP
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assay reagent was added dropwise to the tube. The
liquid in the tubes was mixed completely and treated
in a water bath at 37°C. The CRP level was measured
by immunoscattering turbidimetry. CRP normal
reference value ranged <10mg/L, above this range
was considered positive.

PCT and IL-6 assay

PCT was detected by Beckman AU5421 fully
automated biochemistry analyzer (Beckman, USA)
and PCT enzyme-linked immunofluorescence assay
kit. The assay was performed as follows: The
experimental reagents were equipped according to the
operating instructions. The standards were diluted in 5
gradients. 10pL of standard and 40pL of the diluted
sample were added to the microtiter wells and shaken
at 500rp/min for 2 h. 200uL of substrate solution was
added dropwise to each well and incubated for 30 min
at room temperature. The plate was washed with
buffer and shaken dry. After 50uL of enzyme reagent
was added, the plate was sealed and incubated at room
temperature (30 min). The plate was washed again
and shaken dry. The color developer was added
dropwise to the wells, left for 30 s, shaken well and
incubated for 15 min under shade. 50pL of
termination solution was added to terminate the
staining. The PCT concentration in the sample was
measured. The normal reference range of PCT was
<0.05ng/mL, above this range was considered
positive.

IL-6 was detected using Beckman AU5421 fully
automated biochemical analyzer and IL-6 enzyme-
linked immunofluorescence assay kit as above. The
normal reference range of IL-6 was <7pg/mL, above
this range was considered positive.

Observation indicators

(i) To evaluate the clinical efficacy of the two
groups after treatment; (ii) To compare the
disappearance time of diarrhea, abdominal pain, fever
and vomiting between the two groups; (iii) To
evaluate the stool properties, the number of stools and
abdominal pain symptom scores before and after
treatment with reference to the "Guidelines for
Clinical Research on New Chinese Medicines (Trial)";
(iv) To observe the levels of CRP, PCT and IL-6. (V)
Analyze the value of serum CRP and PCT levels as an
aid to diagnose AGE by ROC curve.

Statistical analysis

SPSS 19. 0 statistical software was used to process
the data. The measurement data were expressed as (x
* s) and analyzed by t-test. The statistical data were
expressed as rates and analyzed by the y2 test. The
difference was considered statistically significant at P
<0. 05.

Results and discussion
Comparison of clinical efficacy between two
groups of patients

In the observation group, 19 cases were cured, 12
cases showed an apparent effect, 15 cases were
effective, and 4 cases were ineffective, with a total
effective rate of 92.0%. In the control group, 8 cases
were cured, 14 cases showed an apparent effect, 20
cases were effective, and 8 cases were ineffective,
with an overall effective rate of 84.0%. The overall
effective rate of the patients in the observation group
was significantly higher than that of the control group
(P<0. 05), as shown in Table 1 and Figure 1.

Table 1. Comparison of clinical efficacy between two
groups of patients

Total
Effective Ineffective effective

rate
19 (38%) 12 (24%) 15(30%) 4 (8%) 46 (92.0%)

Number Apparent
Group of cases Cured effect

Observation 50

Control 50 8 (16%) 14 (28%) 20 (40%) 8 (16%) 42 (84.0%)
x2 12.946
P <0.05
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Figure 1. Comparison of clinical efficacy between two
groups of patients

Comparison of the time of symptom relief between
the two groups

The time of disappearance of diarrhea, abdominal
pain, fever and vomiting in the observation group was
significantly shorter than that in the control group
(P<0.05), see Table 2 and Figure 2.
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Table 2. Comparison of time to symptom relief between
two groups of patients

Group Number Abdomlnal Diarrhea Fever
of cases pain

16.82+2.35 20.63+4.54 10.34+2.08 8.37 +1.66

Vomiting

Observation 50

Control 50 23.26+4.58 28.384+6.25 16.24+3.89 14.26 £2.94
t 5.397 8.428 6. 183 8.316
P <0.05 <0.05 <0.05 <0.05
Bl Abdominal paen B2 Dharrhea
409 = Fever = Vomitng

i
(-]
1

(-]
1

Time to disappearance of
clinical symptoms (h)
2
1

Dbservation Group Control Group

Figure 2. Comparison of symptom relief time between the
two groups of patients

Comparison of symptom scores between the two
groups

The symptom scores of stool properties, stool
frequency and abdominal pain in both groups were
lower after treatment than before treatment, and the
symptom scores of patients in the observation group
were lower than those in the control group (P<0.05),
see Table 3.

Changes in serum PCT concentrations on days 1,
3, 5, and 7 of admission in the two groups

At the time of admission, serum PCT levels in the
two groups were not statistically significant
(P<0.001). With the pro-treatment intervention, PCT
levels gradually decreased on the 1st, 3rd, 5th and 7th
days of admission. The differences were statistically
significant (P<0.05), except for the differences
between day 7 and day 5, which were not statistically
significant (P>0.05). The PCT levels of patients in the
observation group were significantly lower than those
in the control group (P<0. 05), as shown in Table 4
and Figure 3a.

Changes in serum IL-6 concentrations on days 1, 3,
5, and 7 of admission in the two groups

At the time of admission, serum IL-6 levels in both
groups were not statistically significant (P<0.001).
With the pro-treatment intervention, the PCT levels
gradually decreased on the 1st, 3rd, 5th and 7th days
of admission, and the differences were statistically
significant (P<0.05). And the PCT levels of patients in
the observation group were significantly lower than
those in the control group (P<0. 05), as shown in
Table 5 and Figure 3b.

Table 3. Comparison of symptom scores between the two groups

Group Number Stool properties Stool frequency Abdominal pain

of cases Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment
Observation 50 4.15+£0.62 0.81£0.16"% 3.85+0.58 0.86+0.12"%*  3.86+0.87 0.85+0.16"*
Control 50 4.13+£0.64 146 £0.23*  3.78+0.52 1.63 £0.32% 3.78+0.82 1.58 £0.37*

Note: Compared with pre-treatment, * P < 0. 05; compared with post-treatment control group, # P < 0. 05

Table 4. Changes in serum PCT concentrations on days 1,
3,5, and 7 of admission in the two groups (ng/ml,x+s)

Table 5. Comparison of the differences in IL-6 between
the two groups at different times (pg/ml, x+s)

Group I:; cnalE:; Day 1 Day 3 Day 5 Day 7 Group I(:]; 2‘;5; Day 1 Day 3 Day 5 Day 7
Observation 50  2.57+0.73 0.75+0.40* 0.62+0.37** 0.59+0.66*** Observation 50  36.83£5.62 21.75+0.40% 12.62+0.37** 9.59+0.66***
Control 50 2.64+0.84 1.70+0.76*  1.48+0.54"  1.45+0.79%% Control 50 36.75+5.34 28.70+0.76* 23.48+0.54% 18.45+0.79#
F 7.354 65.820 38.285 46.020 F 15.354 46.536 85.939 168.314

P >0.05 <0.05 <0.05 <0.05 P >0.05 <0.05 <0.05 <0.05

Note: * indicates the comparison with day 1 of admission in the
observation group, P<0.05; ** indicates the comparison with day 3 in the
observation group, P<0.05; *** indicates the comparison with day 5 in
the observation group, P>0.05. # indicates the comparison with day 1 of
admission in the control group, P<0.05; ## indicates the comparison with
day 3 in the control group, P<0.05; ### indicates the comparison with day
5 in the control group, P>0.05.

Note: * indicates the comparison with day 1 of admission in the
observation group, P<0.05; ** indicates the comparison with day 3 in the
observation group, P<0.05; *** indicates the comparison with day 5 in
the observation group, P>0.05. # indicates the comparison with day 1 of
admission in the control group, P<0.05; ## indicates the comparison with
day 3 in the control group, P<0.05; ## # indicates the comparison with
day 5 in the control group, P<0.05.
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Changes in serum CRP concentrations at 1, 3, 5
and 7 days of admission in both groups

At the time of admission, there was no statistically
significant difference between the serum IL-6 levels
of the two groups (P<0.001). With the pro-treatment
intervention, the PCT levels gradually decreased on
day 1, day 3, day 5 and day 7 of admission with
statistically significant differences (P<0.05), and the
PCT levels of patients in the observation group were
significantly lower than those in the control group
(P<0.05), as shown in Table 6 and Figure 3c.

Table 6. Changes in serum CRP concentrations at 1, 3, 5
and 7 days of admission in both groups (pg/ml, x+s)

Group I(:I; ;2::; Day 1 Day 3 Day 5 Day 7
Observation 50  45.63£9.43 30.75+£8.32* 22.62+5.43%* 15,5947 57%%*
Control 50  45.57+9.36 38.70+6.97% 30.48+6.86" 26.45+8.69%#
F 10.882 46.826 54.621 80.592
P >0.05 <0.05 <0.05 <0.05

Note: * indicates the comparison with day 1 of admission in the
observation group, P<0.05; ** indicates the comparison with day 3 in the
observation group, P<0.05; *** indicates the comparison with day 5 in the
observation group, P>0.05. # indicates the comparison with day 1 of
admission in the control group, P<0.05; ## indicates the comparison with
day 3 in the control group, P<0.05; ## # indicates the comparison with
day 5 in the control group, P<0.05.

Comparison of PCT, CRP and IL-6 levels between
two groups of patients

The levels of PCT, CRP, and IL-6 in both groups
were significantly lower after treatment than before
treatment, and the levels of PCT, CRP, and IL-6 in the

observation group were significantly lower than those
in the control group (P < 0. 05), as shown in Table 7.
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Figure 3. Changes in PCT (a), IL-6 (b), and CRP (c) serum
concentrations after 1, 3, 5, and 7 days of treatment in both
groups

Value of ROC curve analysis of serum CRP and
PCT levels to assist in the diagnosis of AGE

In the ROC analysis, the area under the curve was
0.93 (95% confidence interval: 0.85-0.97) for PCT,
0.84 (95% confidence interval: 0.73-0.91) for CRP,
and 0.64 (95% confidence interval: 0.45-0.80) for
interleukin 6. Calcitonin concentration was the best
way to distinguish bacterial from viral infections,
above CRP or interleukin 6, as shown in Figure 4.

Table 7. Comparison of PCT, CRP and IL-6 levels between two groups of patients

Group Number PCT (ng /ml) CRP (pg /ml) IL—6 (pg /ml)
Observation of cases Pre-treatment Post-treatment Pre-treatment Post-treatment  Pre-treatment  Post-treatment
Control 50 2.57+0.73 0.53£0.12"%  45.63£9.43  14.62+6.69"%  36.83+5.62 8.14+5.67""
Group 50 2.64+0.84 1.35+0.09* 45.57+£9.36 25.21£10.43*  36.75+5.34 17.22+6.13%*

Note: Compared with pre-treatment, * P<0.05; compared with post-treatment control group, # P<0.05.

Sensitivity

nz 04d os 29 1

1-Specificity

Figure 4. ROC curve analysis of serum CRP and PCT
levels to assist in the diagnosis of AGE value

AGE is associated with considerable morbidity and
mortality worldwide. Early identification of the cause
may prevent unnecessary antibiotic use and reduce
morbidity and mortality. However, it is not always
possible to distinguish between viral and bacterial
infections based on clinical features and laboratory
tests such as fecal occult blood and white blood cells.
The production of inflammatory cytokines and
proteins in the acute phase usually correlates with the
severity of bacterial infection (9).
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The elevated IL-6 plasma concentrations are
present early in the inflammatory process (10,11) and
IL-6 levels correlate with the severity of sepsis and
inflammation (12). IL-6 plays a major role in the
induction of synthesis of acute-phase proteins such as
CRP and LBP (13). Therefore, IL-6 is a potentially
interesting marker for evaluation in the early stages of
infection. A study by Chien-Hung Lin showed that IL-
6 production was increased in intestinal mucosa and
intestinal epithelium during acute phase inflammation
(14). L. Joshi's study also showed that viral and
bacterial infectious diseases can lead to elevated
interleukin (IL)-6 and tumor necrosis factor (TNF)-o
in the serum of patients (15) CRP (CRP) is the best
known acute temporal protein and is usually
accompanied by elevated blood levels of CRP in
human inflammation and infection. CRP mediates the
onset of phagocytosis by labeling damaged cells. This
labeling leads to activation of the classical
complement pathway and the eventual elimination of
pathogens or cell death. Borgnolo, to differentiate
between bacterial and viral infections, serum CRP
levels were studied in three groups of children under 5
years of age with gastroenteritis. The results suggest
that the determination of CRP values can be a useful
tool for predicting bacterial gastroenteritis in pediatric
patients (16). Nufar Marcus performed CRP testing,
blood tests and stool cultures in 44 children with
gastroenteritis who presented to the emergency
department. The results suggest that the CRP test
appears to be a useful predictor of bacterial
gastroenteritis in children. Therefore, it becomes a
promising tool in emergency departments to control
infections and help physicians in antibiotic therapy
decisions (17).

PCT, a prohormone of calcitonin, has been
evaluated as a marker for the diagnosis of bacterial
infections. It has higher specificity and sensitivity in
distinguishing bacterial from non-infectious causes of
inflammation compared to CRP and correlates with
disease severity and patient prognosis (18). A study
by Kelvin showed that PCT expression was
significantly increased in infectious gastroenteritis and
could be used as a diagnostic indicator of bacterial
AGE (19). Ana Belen conducted a 7-month
prospective study of children diagnosed with AGE in
the emergency room and showed that PCT was
elevated in bacterial gastroenteritis, as was CRP (20).

At present, the clinical treatment of AGE is the mainly
symptomatic treatment of antibacterial and anti-
inflammatory. Although it can improve the clinical
symptoms of patients to a certain extent, the long-term
use of the efficacy is poor, and it is easy to bring more
adverse reactions. Antoniazzi reported a case of
persistent impairment of consciousness after
administration of oxamide in a patient with
gastroenteritis (21). Sulkers et al. described the side
effects of acute urinary retention following the use of
antiemetics in patients with AGE (22).

In ancient medicine, medicines were made from
plants. Medicinal plants are classified into certain
groups according to their scope of action. A medicinal
plant does not always have a definite effect and the
range of its effects may be more or less. This means
that one plant may be effective in treating several
diseases; Conversely, to enhance their therapeutic
effect, a mixture of several plants is often prepared to
multiply their effect (23-27).

Chinese medicine is concerned with "treating both
the symptoms and the root cause". Traditional Chinese
medicine continues to introduce treatment options
such as Chinese herbal soup or Chinese physical
therapy to treat acute inflammation. The principles of
TCM treatment for AGE are based on removing
dampness and evil, eliminating food and harmonizing
the stomach. It is well documented in the Treatise on
Febrile Diseases that Gegen Qinlian Decoction has the
effect of relieving the exterior and clearing the interior
as well as harmonizing the stomach. It is mostly used
to treat conditions such as lowering heat and diuresis
(28). As a characteristic therapy for pain relief in
Chinese medicine, the Chinese herbal hot package has
the advantages of convenience, safety and
effectiveness. It is widely used clinically for the
treatment of various pain conditions but is less
commonly used in abdominal pain caused by AGE
(7). The effective rate of patients in the observation
group was significantly higher than that of the control
group. The disappearance time of diarrhea, abdominal
pain, fever and vomiting in the observation group was
significantly shorter than that in the control group.
The stool properties, number of stools and abdominal
pain symptom scores of patients in both groups after
treatment were lower than those before treatment, and
the symptom scores of patients in the observation
group were lower than those in the control group. The
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PCT, CRP and IL-6 levels of patients in both groups
were significantly lower after treatment than before
treatment, and the PCT, CRP and IL-6 levels of
patients in the observation group were significantly
lower than those in the control group. The above
results suggest that Gegen Qinlian Decoction
combined with a Chinese herbal hot package may
inhibit the gastrointestinal mucous membrane
infection-related pathogens, reduce PCT, CRP and IL-
6 production, stop the spread of inflammatory factors,
promote the timely recovery of inflammatory
symptoms, and shorten the treatment time.

In conclusion, the clinical efficacy of Gegen
Qinlian Decoction combined with Chinese herbal hot
package in the treatment of AGE is remarkable, which
can effectively improve the clinical symptoms of
patients and reduce the inflammatory reaction, and is
worthy of clinical promotion.
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