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Objective. This study aimed to explore the clinical efficacy and relevant mechanism of Tripterygium glycosides combined with low
molecular weight heparin calcium (LMWH) in the treatment of Henoch—Schénlein purpura nephritis (HSPN) in children. Methods. 64
cases of children patients with HSPN treated at Qilu Hospital (Qingdao) from January 2015 to May 2020 were selected and randomly
divided into the control group and the observation group and 32 cases in each group. Conventional medical treatment was applied in the
two groups, besides which the control group was given LMWH while the observation group was given Tripterygium glycosides based on
the control group. The clinical efficacy and the indexes of clinical symptoms of the two groups were compared. Immune globulin level,
fibrinogen content (FIB), prothrombin time (PT), platelet level (PLT), and activated partial thromboplastin time (APTT) level of the two
groups were compared before and after the treatment. Results. The total effective rate in the observation group was significantly higher
than that of the control group, and the recurrence rate in the observation group was lower than that in the control group. After treatment,
urine red blood cell count and 24 h urine protein were obviously better than those of the control group. There was no statistically
significant difference in PT between the two groups of children before and after treatment. The levels of PLT and FIB in the two groups of
patients after treatment were significantly lower than before treatment, and the PLT levels in the observation group were lower than
those in the control group. Conclusion. The combination of Tripterygium glycosides and LMWH had good clinical effects in the
treatment of children with HSPN, and it could improve the clinical symptoms, the mechanism of which might be related to the increase
of PT, a decrease of PLT, and the improvement of coagulation function.

1. Introduction

Henoch-Schonlein purpura (HSP) in children is a systemic
inflammatory vascular disease mediated by immunoglobulin
A. The clinical manifestations of children with HSP include
skin purpura, arthritis, hemorrhagic gastroenteritis, and
renal damage, and in some cases, manifest as asymptomatic
urine abnormalities [1]. Kidney damage is a common sec-
ondary injury in HSP, with a higher incidence of

Henoch-Schonlein purpura nephritis (HSPN), often tran-
sient hematuria, accompanied by varying degrees of renal
disease and functional impairment [2, 3]. HSPN tends to
occur in children under 10 years of age, and it accounts for
about 8% of pediatric urinary system patients [4]. The in-
cidence rate in boys is higher than that in girls [5]. Most of
the children show self-limiting characteristics and can be
cured within a few weeks after the onset. However, about
one-half of the children still have recurrent attacks [6].
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Recent studies have shown that about 15% of children with
HSPN develop persistent nephropathy, and 8% of children
with HSPN develop renal failure. Therefore, the treatment of
children with HSPN should be taken seriously to get the
desired outcomes [7]. At present, glucocorticoids, immu-
nosuppressants, and other drugs are often used to treat
pediatric HSPN, but these treatments have obvious defects
such as prolonged treatment course, severe adverse reac-
tions, and recurrence [8].

Tripterygium wilfordii is a vine-like plant that grows in
southeastern of China and has been used in traditional
Chinese medicine for thousands of years. Tripterygium
glycosides are natural active ingredient extracted from
Tripterygium wilfordii [9]. It has a variety of pharmacological
functions, such as detoxification, invigorating blood, pre-
venting inflammation, and antifertility [10]. Tripterygium
glycosides have been used in the treatment of HSPN in
China. A previous study has suggested that Tripterygium
glycosides can relieve hematuria and proteinuria in im-
munoglobulin A deposition nephropathy and diabetic ne-
phropathy [11]. In addition, Tripterygium glycosides can
enhance the effect of thiamazole and prednisone in the
treatment of hyperthyroidism [12]. Moreover, Tripterygium
glycosides have been used to reduce proteinuria and protect
the kidney for more than 20 years [13, 14].

In this study, Tripterygium glycosides and low molecular
weight heparin calcium (LMWH) were used to treat HSPN
to evaluate its clinical efficacy on HSPN. At the same time,
the changes in the levels of immunoglobulin and thrombin
in patients were compared, and the related mechanisms of
clinical efficacy were explored, which aims to provide a
scientific basis for clinically formulating reasonable and
effective treatment plans.

2. Materials and Methods

2.1. Clinical Information. Sixty-four children with HSPN
admitted at Qilu Hospital (Qingdao), Cheeloo College of
Medicine, Shandong University, Qingdao, Shandong, China,
from January 2015 to May 2020, were selected and divided into
the control group and observation group, with 32 cases in each
group. In the control group, there were 20 males and 12 fe-
males; they were 4-15 years old, with an average of (9.1 +2.8)
years old; the course of the disease was 5-30 days, with an
average of (17.5+8.0) d. In the observation group, there were
22 males and 10 females; the age was 3-13 years, with an
average of (7.9 +2.7) years; the course of the disease was 7-25
days, with an average of (14.4+5.9) d. There is no statistical
difference of children in the above clinical data (P >0.05).

2.2. Inclusion Criteria and Exclusion Criteria

Inclusion criteria: (I) children aged 2-15 years; (II) no
immunosuppressive agents, glucocorticoids, and
nonsteroidal drugs were used 2 weeks before treatment,
such as Tripterygium glycoside, cyclophosphamide, or
mycophenolate mofetil; (IIT) the course of the disease
was less than 2 months; (IV) kidney pathological grade
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is grade I-II; (V) all guardians of the children signed the
informed consent form; (VI) patients had no surgical
operation history caused by HSPN.

Exclusion criteria: (I) severe heart and cerebrovascular
diseases and insufficient liver and kidney function; (II)
children with D-dimer or fibrinase less than normal;
(II) children with allergies to the drugs used in this
study; (IV) switch to or add with another immuno-
suppressive agent (mycophenolate mofetil, cyclospor-
ine A, and tacrolimus) during treatment; (V) diagnosed
with hypercalciuria; (VI) diagnosed with other systemic
diseases that may affect renal function (systemic lupus
erythematosus).

The study got the approval of the Ethics Committee of
Qilu Hospital (Qingdao), Cheeloo College of Medicine,
Shandong University, Qingdao, China. Patients’ family
members fully knew the study process and they signed
informed consent forms.

2.3. Interventions. Both groups of patients were given
conventional medical treatments such as antihistamine
therapy, hormone therapy, antiplatelet aggregation
therapy, and supportive medical therapy, and dipyr-
idamole tablets were taken orally (Shanghai Xinyi Jiufu
Pharmaceutical Co., Ltd., National Medicine Standard
H44020689, 25 mg/tablet), 1 mg/kg each time, 3 times a
day.

On this basis, children in the control group were given
low molecular weight heparin calcium (Shenzhen Sai-
baoer Biopharmaceutical Co., Ltd., 0.5 mL: 5000 AXaU)
100 IU/kg subcutaneously, once a day, for continuous use
of 12 weeks. Children in the observation group were given
Tripterygium glycosides tablets (Zhejiang Prokangyu
Natural Medicine Co., Ltd., National Medicine Standard
733020778, 10 mg) on the basis of control group, 1.5 mg/
kg each time, and it was given 30 minutes after breakfast,
lunch, and dinner, respectively. The treatment course of
both groups was 12 weeks.

2.4. Clinical Treatment Effect. The clinical efficacy evalu-
ation criteria are as follows [15]: (I) if clinical symptoms
and signs, biochemical tests, blood pressure, and urine
protein return to normal, hematuria disappears, and no
recurrence within 3 months, it was considered to be
cured; (II) if clinical symptoms and signs, biochemical
tests, blood pressure, and urine protein have basically
returned to normal, hematuria disappears, and a small
number of recurrences within 3 months, it was consid-
ered to be excellent; (III) if clinical symptoms and signs,
biochemical tests, blood pressure, and urine protein are
all normal, and as a result, hematuria has disappeared, it
was considered to be effective; (IV) if clinical symptoms
and signs, biochemical tests, blood pressure, urine pro-
tein, and hematuria have not improved and the condition
even worsened, it was considered to be invalid. Total
effective rate = (cure + excellent + effective) number of
cases/total number of cases x 100%.
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2.5. Renal Function Index and Coagulation Functional Index.
The fasting elbow venous blood and morning urine were
collected before and after the treatment of the child, and a
fully automatic biochemical analyzer (American Beckman
AU-5800) was used to detect renal function indicators (24-
hour urine protein). Urine microscopic was used to count
the red blood cell (urine RBC). The automatic coagulation
analyzer (model: ACL7000; Beckman Coulter Co., Ltd.,
USA) and supporting kits were used to detect coagulation
function indexes: fibrinogen content (FIB), prothrombin
time (PT), platelet level (PLT), and activated partial
thromboplastin time (APTT). Record the occurrence of
adverse reactions during the hospitalization. The treatment
course of the two groups was 12 weeks, and the follow-up
was one year.

2.6. Judgment Criteria for Kidney Damage. After 4 weeks of
follow-up treatment and 3 months, urine was tested to
determine the kidney damage. The normal value of urinary
transferrin is 0.001-5mg/L. The normal value of urinary
N-acetyl-f-D-glucosaminidase is 0.3-121U/L. The normal
value of urinary f2-microglobulin is 0.1-25 mg/L. If any of
the indicators is abnormal, it is considered that there is
kidney damage.

2.7. Statistical Methods. SPSS 19.0 was used for data analysis,
data were expressed as mean + standard deviation (y+S),
comparison between two groups was by the t-test, and
comparison between groups was by thee y* test. P <0.05
indicates that the difference is statistically significant.

3. Results

3.1. Comparison of Baseline Data. As given in Table 1, after
treatment in the observation group, there were 15 children
with HSPN cured patients, 8 excellent patients, 7 effective
patients, and 2 invalid patients; the total effective rate was
94%. In the control group after treatment, there were 10
cases of HSPN cured patients, 8 cases of excellent patients, 4
cases of effective patients, and 10 cases of invalid patients;
the total effective rate was 69%. The total effective rate in the
observation group was significantly higher than that in the
control group (P <0.05). After the treatment, all children
were followed up for one year, and it was found that 15 cases
in the control group relapsed, while 4 cases in the obser-
vation group relapsed. The recurrence rate in the observa-
tion group was significantly lower than that in the control
group (P <0.05).

3.2. Comparison of Urine Red Blood Cell Count and 24-Hour
Urine Protein. It can be seen from Table 2 that, before
treatment, there was no statistically significant difference in
urine red blood cell count and 24-hour urine protein be-
tween the two groups (P > 0.05). After treatment, the above
indicators of the two groups were significantly reduced
(P<0.05), and the two indexes of the observation group

were significantly lower than those of the control group (all
P <0.05).

3.3. Comparison of Coagulation Function Index. There was
no statistically significant difference in PT between the two
groups of children before and after treatment (P >0.05).
After treatment, the APPT levels of the control group did not
change significantly from before treatment (P > 0.05), while
the APPT levels of the observation group were significantly
increased (P <0.05), and the difference between the two
groups was significant (P < 0.05, Table 3). The levels of PLT
and FIB in two groups of patients after treatment were lower
than before treatment (P < 0.05), and the PLT levels in the
observation group were lower than those in the control
group (P <0.05). There was no significant difference in the
FIB level between the two groups after treatment (P > 0.05)
(Table 4).

3.4. Comparison of Adverse Reactions and Kidney Function
Damage. During the treatment period, 2 cases of adverse
reactions occurred in the observation group (1 case of nausea
and 1 case of diarrhea and were resolved spontaneously); the
incidence rate in the observation group was 6.25%. 3 cases of
adverse reactions occurred in the control group (2 cases of
nausea and 1 case of dizziness, all of them spontaneously);
the incidence rate of adverse reactions in the control group
was 9.37%. There was no significant difference in the inci-
dence of kidney damage between the two groups of children
before treatment and after 4 weeks of treatment (P > 0.05).
Two cases in the observation group were found lost to
follow-up after 3 months of treatment. The incidence of
kidney damage in the control group was significantly higher
than that in the observation group (P <0.05, Table 5).

4, Discussion

According to a survey on the spectrum of childhood glo-
merular diseases performed in China from 2004 to 2014,
HSPN (13%) and lupus nephritis (9%) are the most common
secondary glomerular diseases in children. Purpuric ne-
phritis (23%) is the most common pathological pattern
observed in young children (0-12 years old) [16]. The clinical
features of HSPN are hematuria and urine protein, some of
which are accompanied by hypertension and renal insuffi-
ciency, which seriously affect children’s physical and mental
health. The increasing incidence of HSPN has attracted great
attention in clinical treatment, and previous studies reported
that the immature immune system of infants and young
children will trigger HSPN, and the younger the child, the
greater the probability of HSPN [17]. Long-term persistent
proteinuria and hematuria can cause renal failure and cause
irreversible damage to patients. Therefore, early diagnosis
and early treatment are essential for children with HSPN.
HSPN is a systemic inflammatory response of small
blood vessels, and its pathogenesis is not yet clear. There is
direct evidence that food, environmental factors, infections,
chemical exposure, drug allergies, insect bites, and other
factors are all related to HSPN [18]. Some scholars believe
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TaBLE 1: Comparison of clinical efficacy between two groups.
Group Cases (n) Cure Excellent Effective Invalid Total effective rate (%) Recurrence rate
Control group 32 10 (31%) 8 (25%) 4 (12.5%) 10 (31%) 69 15 (47%)
Observation group 32 15 (47%) 8 (25%) 7 (22%) 2 (6%) 94 4 (12.5%)
TaBLE 2: Comparison of the indexes of urine RBC and 24 h urine protein between two groups.
Urine RBC (n/ul) 24h urine protein (g)

Group Cases (n)

Before treatment After treatment Before treatment After treatment
Control group 32 219.9 £ 33.01 94.83 +8.28" 0.17+£0.02 0.13+0.01"
Observation group 32 205.0 +20.28 43.40 £9.22% 0.17+0.01 0.07 £0.02°
T 0.6661 7.191 0.7276 5.376
p 0.5418 0.002 0.5072 0.0058

*Compared with before treatment, P <0.05.

TaBLE 3: Comparison of the indexes of PT and APTT between two groups.

PT (s) APTT (s)
Group Cases (n)
Before treatment After treatment Before treatment After treatment
Control group 32 12.4+1.01 12.7 +0.96 23.73+0.80 25.07 £0.48
Observation group 32 12.63+£0.74 13.87+0.35 23.73+0.97 28.27+0.57%
T 0.3222 1.969 0 7.496
P 0.7634 0.1203 >0.99 0.0017

“Compared with before treatment, P <0.05.

TaBLE 4: Comparison of the indexes of PLT and FIB between two groups.

PLT (u 10'°/L) FIB (g/L)
Group Cases (n)
Before treatment After treatment Before treatment After treatment
Control group 32 28.67 £0.99 26.39 +0.48° 3.38+0.10 2.78 £0.07°
Observation group 32 28.68 £1.22 24.15 +0.44° 3.4+011 2.70 +£0.06"
T 0.011 5.959 0.2437 1.488
P 0.9917 0.004 0.8194 0.2109

“Compared with before treatment, P <0.05.

TaBLE 5: Comparison of kidney damage between the two groups.

Before treatment

After 4 weeks of treatment After 3 months of treatment

G C i
roup ases (n) Kidney damage No kidney damage Kidney damage No kidney damage Kidney damage Ngaﬁjg:y

Control group 32 3 (9.37%) 29 (90.62%) 8 (25%) 24 (75%) 13 (40.62%) 19 (59.38%)

Observation group 32 2 (6.25%) 30 (93.75%) 6 (18.75%) 26 (81.25%) 3 (10%)* 27 (90%)

“Compared with the control group, P <0.05.

that the above factors may cause the activated complement
and immune complexes to be deposited in the glomerular
mesangium and ultimately affect the normal physiological
and metabolic mechanisms of blood coagulation to trigger
the disease [19]. The most manifested is the hypercoagulable
state of the blood and the disorder of the coagulation and
fibrinolysis system. In addition, platelet activation and ag-
gregation complement activation and abnormal humoral
immune mechanisms are closely related to the occurrence
and development of the disease [20, 21]. Disorders of the
coagulation and fibrinolysis system cause abnormal eleva-
tion of PT and APTT and a significant decrease in D-D and
FIB, which are risk factors for abnormal coagulation and

hemostasis, platelet aggregation, inflammatory effects, and
glomerular diseases [22]. Therefore, the primary goal of
clinical treatment should be to improve coagulation
function.

According to traditional Chinese medicine (TCM) dia-
lectics, HSPN belongs to the categories of “purpura” and
“hematuria” [23, 24]. Its pathogenesis is mainly due to
blockage of the collaterals and blood-heat delusion, which is a
symptom of deficiency and excess. Children are the body of
immature Yin and Yang, with innate endowment and in-
sufficient Qi machine, the onset of the disease is rapid, and the
disease is difficult to heal [25]. Tripterygium wilfordii has the
effects of bitter, cold, cool in nature, with great toxicity, and
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returns to the liver and kidney meridians. It has the effects of
dispelling wind and dampness, promoting blood circulation,
dredging collaterals, reducing swelling and pain, killing in-
sects, and detoxifying [26]. Tripterygium glycosides are a
glycoside extracted from the roots of Tripterygium, and its
main component is epoxy diterpene lactones. Previous reports
showed that Tripterygium glycosides had potent anti-inflam-
matory and immunosuppressive effects [27]. Tripterygium
glycosides tablets have been indicated to reduce the inflam-
matory response in rat lung tissue [28]; it can upregulate IL-10
expression and TNF-« levels in the rat arthritis model [29].

This study shows that the observation group has better
efficacy than the control group, and the recurrence rate is
significantly lower than that of the control group. It
shows that Tripterygium glycosides combined with
LMWH are more effective than LMWH in treating
children with HSPN. After treatment, the improvement
of clinical symptoms of the observation group was better
than that of the control group, indicating that Triptery-
gium glycosides combined with LMWH had a better effect
on improving the clinical symptoms of HSPN. The total
effective rate of Tripterygium glycosides combined with
LMWH treatment was significantly higher than that of
LMWH treatment alone, indicating that the combination
of Chinese and Western medicines is more effective than
treatment with Western medicines. After treatment in the
two groups, the urine red blood cell and 24-hour urine
protein content were significantly reduced, indicating
that Tripterygium glycosides combined with LMWH can
turther improve microcirculation and hemorheology,
effectively alleviate the symptoms of proteinuria and
hematuria, and improve renal function. PLT and FIB were
significantly reduced, APTT was significantly increased,
and the improvement of various indicators in the ob-
servation group was significantly better than that of the
control group after treatment, indicating that the com-
bination of Tripterygium glycosides combined with
LMWH has a stronger effect of promoting blood circu-
lation and removing blood stasis than LMWH. LMWH
and Tripterygium glycosides have a synergistic effect,
which significantly improves the patient’s hypercoagu-
lable state, hemorheology, and microcirculation, and
prevents the exacerbation of the disease. The possible
reasons are as follows: (1) Tripterygium glycosides sig-
nificantly improve glomerular capillary permeability, can
effectively reduce the level of urinary protein, and ef-
fectively reverse its pathological changes; (2) LMWH can
produce various coagulation factors. At the same time,
inhibition has a significant improvement effect on the
permeability of the filter membrane and improves kidney
function. However, there is still room for improvement in
this study. To begin with, the insufficient sample size may
lead to a large probability of error in data deviation, so we
hope to increase the sample size in future research to
reduce the deviation of results. Moreover, the reasons for
the decrease of adverse drug reactions shall be further
explored to stabilize the efficacy of drugs better. These are
the directions of our follow-up and improvement, so as to
find a better treatment for this disease.

The results of this study showed that the total effective
rate of treatment in the observation group was significantly
higher than that in the control group, and the recurrence
rate of the observation group was lower than that in the
control group. After treatment, the urine red blood cell
count and 24-hour urine protein were significantly lower
than that in the control group. The levels of PLT and FIB in
two groups of patients after treatment were lower than
before treatment; the PLT levels in the observation group
were lower than those in the control group. There was no
significant difference in the incidence of kidney damage
between the two groups of children before treatment and
after 4 weeks of treatment. The incidence of kidney damage
in the control group was significantly higher than that in the
observation group. It shows that the combination of Trip-
terygium glycoside tablets and LMWH in the treatment of
children with HSPN has significant efficacy and high safety
and has the potential for clinical application.
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