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Abstract: Objective: As the effect of Xuebijing as combined treatment in hemoperfusion (HP) toward acute paraquat
(PQ) poisoning is not clear. We retrospectively analyzed 119 cases of acute paraquat poisoning in Tianjin first central
hospital; the patients were divided into 3 groups based on treatment. Control (group A) patients underwent standard hemoperfusion with conventional treatment, while the experimental groups combined hemoperfusion with
Xuebijing (group B) or ulinastatin (group C). Standard biomedical indicators, such as organ dysfunction and mortality were recorded and compiled, both in short (<7 days) and long (7-28 days) terms. Then, the effect of Xuebijing
in combination to the standard (HP) treatment was evaluated by direct comparison. The results showed that using
either Xuebijing or ulinastatin as additional treatment to standard HP significantly helped the overall outcomes, as
evidenced by lower organ dysfunction and mortality. In addition, Xuebijing (group B) yielded a more pronounced
improvement compared with ulinastatin (group C) in combination with HP (All P<0.05). Our ﬁndings indicated that
both Xuebijing and ulinastatin provided positive impacts on HP treatment toward acute paraquat poisoning, with
better outcomes observed with Xuebijing, which should be considered for more frequent use in clinical practice.
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Introduction
Acute paraquat poisoning is one of the most
common drug poisonings in the clinic, mainly
because of the popularity of paraquat in rural
and suburban areas, where it is used as
an inexpensive and easy-to-handle herbicide.
Thus, acute paraquat poisoning has occurred
more frequently in recent years due to increasing amounts of paraquat-used in China and its
highly fatal side effects. In fact, paraquat has
been banned in more than 20 countries. Based
to China’s FDA regulations, water based paraquat will not be allowed in China, starting from
July 1st, 2016. In spite of these protective regulations, acute paraquat poisoning is still one of
the most challenging intensive care units (ICU)
diseases, due to its acute onset, rapid absorption, high rate of death, and inexistence of specific antidotes.
The toxicological mechanism of paraquat has
been well described. In general, paraquat gets
into human blood system easily through skin

contact, and the respiratory and digestive
tracts. Various reactive oxygen species (O2-,
H2O2, and OH-) produced from paraquat active
the human immune system and induce a variety of inflammatory cytokines. Indeed, most
early deaths from acute PQ poisoning are
caused by multiple organ failure. Because of
the special ability for PQ intake, the lung is the
most important target organ of PQ poisoning,
which progresses to respiratory failure gradually, and results in a motility of 25% to 76% [1].
Currently, there is no specific antidote for acute
PQ poisoning. Traditional therapies include gastrolavage, catharsis, diuresis and other symptomatic treatments. Hemoperfusion (HP) has
been commonly used in the clinical an effective
treatment for early-stage poisoning due to its
ability to rapidly adsorb hazardous compounds
from blood. However, inflammation is a potential drawback of HP treatment. Thus, ulinastatin
is often used to inhibit the inflammatory cytokines. Xuebijing is an intravenous preparation
made from five traditional Chinese medicines,

The effect of Xuebijing on acute paraquat (PQ) poisoning
namely Chishao (Radix Paeoniae Rubra), Danggui (Radix Angelica Sinensis), Chuanxiong (Rhizoma Chuanxiong), Honghua (Flos Carthami),
and Danshen (Radix Salviae Miltiorrhizae).
Xuebijing has been shown in clinical trials to
improve the immune system, inhibit the inflammatory response and positively affect SIRS
and MODS. Here, we aimed to assess the
effects of Xuebijing and ulinastatin as assistance for standard hemoperfusion in treating
acute paraquat poisoning.
Patients and methods
Study population
Patients: A total of 119 cases of acute paraquat poisoning diagnosed between March
2012 and March 2014 at the ICU department
of the Tianjin First Center Hospital, Tianjin, were
analyzed. The inclusion criteria for this study
were: (1) clear history of poisoning, with paraquat detected in blood or urine; (2) admission
time within 24 h of poisoning and no pre-treatment prior to admission; (3) no history of serious chronic organ disease; (4) no hemoperfusion contraindications. Exclusion criteria were:
(1) hospital stay of less than 24 hours or death
within 24 hours; (2) presence of other pesticide
poisoning; (3) pregnancy. Based on these inclusion and exclusion criteria, a total of 119
patients were enrolled, including 54 males and
65 females. They were 36.8±10.8 (range:
16-77) years old. All patients were diagnosed
with oral poisoning with 20% paraquat solution
(10-100 ml intake). The admission time from
the beginning of poisoning was 1.0-20.5 h,
averaging 6.1±3.7 h. All cases were treated
with hemoperfusion. Based on treatment type,
the patients were divided into three groups: 1)
HP treatment only (control group, 37 cases); 2)
HP treatment in combination with Xuebijing (43
cases), and; 3) HP treatment in combination
with ulinastatin (39 cases). No statistically significant differences were obtained among
groups for gender, age, amount of paraquat
uptake, admission time, clinical performance
and HP treatment. The study protocol was
approved by the Institutional Review Board of
The First Central Clinical College of Tianjin
Medical University, Tianjin, China. Signed
informed consents were provided by all patients
or their guardians. The treatment and observation time was 28 days, with 90 days random
follow-up interviews.
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Clinical manifestations and auxiliary examination: Patients all presented digestive tract
symptoms at admission, with various degrees
of respiratory system, liver, kidney, and heart
damage. Total follow-up time was defined as
time from date of operation to the last clinical
visit or correspondence with the institutional
registry. WBC, ALT, Cr, CK-MB, and other parameters were assessed, and PQ concentration
was also determined daily. Enhancement CT
and chest X-ray were also performed for the
diagnosis of pulmonary edema, infection and
fibrosis. Pulmonary fibrosis was diagnostic
based on TRCT examination showing increased
lung packed texture, disorder, and growth of
multiple thin strips or grid shadow; in severe
cases both lungs turned into a honeycombs.
Therapeutic methods
Conventional treatment: Gastrolavage with 2%
NaHCO3, catharsis with 20% mannitol, diuresis
and other symptomatic treatments were performed. Multiple rehydration sessions were
applied to correct water-electrolyte disturbance. Hormones were used to prevent pulmonary fibrosis as early as possible, and glutathione was utilize to scavenge oxygen free radicals. Antibiotics were used in case of pulmonary infections. To avoid high oxygen concentrations, treatment by oxygen inhalation or
ventilator was carried out with PEEP positive
pressure ventilation, in case of PaO2<40 mmHg
or ARDS. In case of renal failure, the patient
was given hemodialysis.
Hemoperfusion treatment: The hemoperfusion
(HP) treatment was administered after admission through selected internal jugular or femoral vein catheter. Perfusion was conducted with
the apparatus and method established by
Medical Biological Materials co., Li Zhu LTD
(China), the one-time disposable blood perfusion model HA-230. HP was conducted for 2-3
h, once daily, and duration of the hemoperfusion treatment was determined by the blood PQ
concentration and clinical characteristics.
Xuebijing treatment: Xuebijing (Tianjin Red Sun
Pharmaceutical) intravenous fluids were applied in addition to the hemoperfusion treatment.
The amounts administered were 50-100 ml,
1-2 times/day during 7 days; the regimen was
tailored to each patient based on vital data.
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Fatality times and rates

Table 1. Patients’ general information
Group
Age
Male
Female
Poisoning level (ml)
PQ conc. (mg/L)
Admission time (h)

HP (n=37)
35.25±8.75
18
19
33.35±16.49
12.26±4.59
12.31±8.21

HP + Xuebijing
(n=43)
33.29±7.66
19
24
35.56±8.14
11.87±6.63
10.32±6.47

HP + ulinastatin
(n=39)
32.67±11.37
17
22
34.25±11.24
10.97±9.97
11.98±10.24

Table 2. Fatality times and rates
Group

Death (<7 d)
Death (7-28 d)
Total Death
N Fatality (%) N Fatality (%) N Fatality (%)
HP (n=37)
19
51.3
7
18.9
26
70.2
HP + Xuebijing (n=43)
9
20.9a,b
8
18.6
17 39.59a,b
HP + ulinastatin (n=39) 11
28.2a
10
25.6
21
53.8a

Compared with the control
group, both the immediate
fatality rate (within 7 days)
and total death rate were
significantly lower in the HP
+ Xuebijing or HP + ulinastatin groups (P<0.05). Interestingly, HP + Xuebijing
treatment resulted in an
even higher clinical improvement compared with the HP
+ ulinastatin group (P<0.05,
Table 2).
Effect of treatment on pulmonary fibrosis (PF)

Compared with control group, P<0.05; bcompare with HP + ulinastatin group:
P<0.05.
a

It is known that PQ poisoning might cause lung failure,
including frosted glass chTable 3. Comparison of patients with pulmonary fibrosis (PF)
ange, exudation, consolidation, fibrosis, mediastinal
Group
Number of patients PF positive
Percentage
and subcutaneous emphyHP (n=37)
37
26
70.2
sema, and pleural effusion.
HP + Xuebijing (n=43)
43
18a,b
41.9a,b
Thus, the lungs of all patHP + ulinastatin (n=39)
39
24
61.5
ients were checked for
a
b
Compared with control group, P<0.05; compare with HP + ulinastatin group:
possible pulmonary fibrosis
P<0.05.
using CT. The pulmonary
fibrosis developed with time
Ulinastatin treatment: Ulinastatin (Guangdong
and was consistent with progress toward respiratory failure during the clinical progression. As
Temple Biochemical Pharmaceutical co., LTD.)
shown in Table 3, both Xuebijing and ulinastatin
intravenous fluids were applied as addition to
were effective when used as addition to stanthe hemoperfusion treatment, at 200 thoudard HP toward preventing pulmonary fibrosis;
sands units, twice a day for 7 days.
interestingly, better results were obtained with
Statistical analysis
Xuebijing.
All statistical analyses were performed with
SPSS (version 15.0, Chicago, IL, United States).
Categorical variables were analyzed by chisquared test. P<0.05 was considered statistically significant.
Results
Group comparison for general data
As shown in Table 1, the three groups of
patients were comparable based on gender,
age, poison dose, blood PQ concentration at
first poisoning, and time from poisoning to first
HP. Indeed, there was no statistically significant
difference (P>0.05) in any parameter, indicating that the groups are comparable.
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Clinical parameters in patients during treatment
As shown in Table 4, no significant differences
were obtained at admission among the three
tested groups, for biochemical parameters.
With disease progression, the multi-organ damage became a very serious issue. Compared
with the control group, Xuebijing and ulinastatin
treated individuals showed improved clinical
parameters for damage of organs, including
lung, heart, liver and other important organs.
No significant difference was observed in lung
and heart indices between the two experimental groups (Xuebijing or ulinastatin). Interestingly, after 3-day treatment, the Xuebijing group
showed a more pronounced improvement in
Int J Clin Exp Med 2015;8(8):14018-14023
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Table 4. Selected clinical parameters in patients during treatment
Group
HP

HP + Xuebijing

HP + ulinastatin

Time

PO2 (mmHg)

CK-MB (U/L)

ALT (U/L)

Cr (umol/L)

0
3 days
7 days
0
3 days
7 days
0
3 days
7 days

93.20±11.82
69.31±6.32
54.92±8.22
92.50±9.11
90.12±10.35
77.50±14.67
91.27±8.16
88.85±10.87
74.51±9.66

14.30±9.21
32.81±12.77
38.14±11.27
13.81±10.94
17.27±8.52
23.52±16.89
14.22±8.59
22.74±8.35
33.26±11.23

45.17±12.33
165.77±22.99
402.65±20.40
47.20±11.95
68.51±22.34
102.55±24.21
44.92±11.52
99.81±14.54
212.44±12.28

88.92±21.30
195.33±26.88
315.49±30.71
89.62±20.58
99.80±26.38
100.21±5.64
86.38±25.34
132.27±22.11
216.54±15.89

liver and kidney indices compared with patients
treated with ulinastatin.
Discussion
Although paraquat remains a very popular pesticide in China, there is no good antidote for
acute paraquat poisoning. In addition, the
mechanism of PQ is complicated and not well
understood. It has been shown that PQ can
cause important tissue damage by oxygen free
radicals and lipid peroxidation, which lead to
SIRS through multiple cytokines and inflammatory mediators. During acute PQ poisoning, the
pulmonary concentrations of PQ may be higher
than that of plasma. Therefore, the primary
cause of mortality in PQ poisoning is respiratory failure, due to oxidative damage to the alveolar epithelium and subsequent obliterating
fibrosis [2, 3]. Pulmonary edema is an early
clinical feature of lung damage, and progresses
to ARDS rapidly [4-6]. It is critical to develop
new clinical methods to further improve patient
outcomes.
So far, for PQ treatment, hemoperfusion (HP)
[3, 7] has been considered the only effective
approach, and has been broadly applied in the
clinic. Notably, it has been reported that charcoal HP is effective and should be continuously
administered for 6-8 h only if it can be initiated
within 2 h of PQ injection, or within 4 h of PQ
ingestion. Also, multiple clinical studies have
shown that early HP use could reduce PQ fatality and improve long term outcome [8-11]. The
outcome obtained for the control group in this
study indicated a huge room for further improvement of this method. As reported previously, PQ
clearance is apparently more effective with HP
[12]. In clinical practice, the causes of mortality
from PQ poisoning are multiple organ failure
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(acute stage) and lung fibrosis related respiratory failure (sub-acute stage). Although HP can
effectively remove PQ from the bloodstream
and is widely used for the treatment of PQ intoxication, its efficiency in severe PQ poisoning
cases has been disappointing.
Xuebijing (XBJ) is an intravenous preparation made from five traditional Chinese medicines, namely, Chishao (Radix Paeoniae Rubra),
Danggui (Radix Angelica Sinensis), Chuanxiong
(Rhizoma Chuanxiong), Honghua (Flos Carthami), and Danshen (Radix Salviae Miltiorrhizae).
The bioactive roles of XBJ injection include activating circulation, removing blood stasis, and
clearing toxins [13]. Indeed, Xuebijing injection
has been reported to decrease the blood levels
of TNF-α, TGF-β, and IL-6 [14-16] and dramatically improve the SIRS and MODS in the clinic,
[17-20] by reducing ultrastructure injury in the
lung tissue and preventing pulmonary fibrosis
[21, 22]. However, studies assessing the effectiveness of Xuebijing in HP are scarce. Based
on our data reported here, it is clear that the
combination of Xuebijing injection and HP treatment resulted in improved clinical outcomes
(better organ function and reduced lung fibrosis), compared with the control group.
Similarly, ulinastatin also added to the clinical
effect of HP on PQ poisoning. PQ is known to be
discharged from the kidneys in the form of a
prototype, causing renal tubular edema and
necrosis, which in turn lead to acute renal failure. The mechanism involves TNF-α induced
renal tubular epithelial cell apoptosis. PQ poisoning was shown to induce high expression
levels of caspase-3, which plays an important
role in the apoptosis pathway [23, 24]. Thus, it
was reasonable to assume that ulinastatin protects kidney from the damage by PQ through
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inhibiting the release of inflammatory cytokines
(such as TNF-α, TGF-β and IL-6), in agreement
with our studies.

[7]

Conclusions
The lack of a specific antidote for PQ makes
improved treatment highly desirable. Based on
our studies, the addition of Xuebijing to the
standard HP treatment positively impacted prevention of organ damage and protected the
lung from progressing to fibrosis; this should be
considered anew beneficial approach for current clinical treatments.
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