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Li et al.: Effect of Edaravone Dexborneol Injection in Acute Ischemic Stroke

In this study, the therapeutic role of edaravone dexborneol injection in acute ischemic stroke and its influence 
on nerve function were analyzed. We selected 123 acute ischemic stroke individuals admitted from December 
2018 to December 2022 and grouped them based on different therapies into control and research groups. The 
control group (n=56) received conventional (alteplase) treatment while the research group (n=67) received 
edaravone dexborneol injection. The two groups were comparatively analysed for therapeutic effects, side 
effects of medication such as nausea, vomiting, chest tightness, fever, dizziness and headache. Similarly, the 
nerve function, disability degree were assessed according to the National Institutes of Health Stroke Scale 
and modified Rankin Scale respectively. Activities of daily living ability was evaluated using Barthel index 
and serum indices such as nitric oxide, endothelin-1 and matrix metalloproteinase were analysed. After 
analysis, the research group was found to have an evidently higher total effective rate than the control group, 
with equivalent side effects of medication. Marked reductions in National Institutes of Health Stroke Scale, 
modified Rankin Scale, endothelin-1 and matrix metalloproteinase were observed in the research group after 
treatment, which were notably lower than the pre-treatment levels in the control group; while the Barthel 
index score and nitric oxide level were statistically elevated after treatment, higher than the pre-treatment level 
and the control group. Conclusively, edaravone dexborneol injection is conducive to enhance the therapeutic 
effects with mild side effects of medication, which helps to improve patients’ nerve function, reduce the risk 
of disability and enhance their daily life activities, the mechanism of which may be partly associated with the 
regulation of serum nitric oxide, endothelin-1 and matrix metalloproteinase levels.
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Stroke or apoplexy, is related to insufficient blood 
supply to the brain, which may induce neurological 
dysfunction and various neurodegenerative 
diseases, causing varying degrees of negative 
impacts on patient’s normal life[1,2]. According to 
epidemiological data, the global number of stroke 
cases is as high as 13.7 million and ischemic stroke 
occupies 87 %[3]. Acute Ischemic Stroke (AIS) is a 
common type of stroke with high risk of morbidity, 
disability and death[4]. Effective treatment strategy 
for AIS is to restore sufficient cerebral blood 
perfusion and rescue ischemic penumbra in a 
timely manner[5]. Routine intravenous thrombolysis 
given within 3-4.5 h after the episode of AIS is 
the primary choice for treating AIS. However, 
its clinical application is restricted by limited 
time window and complex contraindications[6]. 
Therefore, effective treatment strategies are still 

needed to improve the nerve function and efficacy 
in patients with AIS.

Edaravone dexborneol injection is a neuroprotective 
preparation composed of edaravone and 
dexborneol. It can be used for the treatment of 
AIS, which has a significant inhibitory effect 
on lipid peroxidation of nerve cells and plays an 
important role in brain protection[7,8]. Edaravone 
which is a free radical scavenger, can relieve 
brain edema, inhibit delayed neuronal death and 
disease progression by scavenging Hydroxyl 
(OH•), Nitric oxide (NO•) radical and peroxynitrite  
(ONOO-) anion[9-11]. Dexborneol, on the other hand, 
is capable of preventing brain injury by down-
regulating the secretion of inflammation-related 
proteins and thus exert therapeutic effects[12]. It has 
been reported that edaravone dexborneol injection 

Therapeutic Role of Edaravone Dexborneol Injection in 
Acute Ischemic Stroke and its Influence on Nerve Function
DONGHUA LI*, HAILONG LI AND CHEN SONG

Department of Neurosurgery, Panzhihua Central Hospital, Panzhihua, Sichuan Province 617000, China



www.ijpsonline.com

Special Issue 3, 2024Indian Journal of Pharmaceutical Sciences172

can cooperate with edaravone and dexborneol to 
play a better therapeutic role in AIS, with good 
tolerance[13].

This study attempts to analyze the effect of 
edaravone dexborneol injection in the treatment of 
AIS and its influence on nerve function, so as to 
provide a better choice for the treatment of AIS 
patients. 

MATERIALS AND METHODS

General information:

From December 2018 to December 2022, 123 
AIS patients who received treatment in Panzhihua 
Central Hospital were selected as the research 
participants. Among them, 53 cases in the control 
group received conventional (alteplase) treatment, 
and 67 cases in the research group received 
edaravone dexborneol injection. All participants 
signed informed consent after the study was 
approved by the hospital’s Ethics Committee. The 
two groups were clinically comparable with no 
statistical inter-group difference in general data 
(p>0.05). 

Inclusion criteria: 

Patients who were diagnosed with AIS[14] within 
4.5 h of onset; patients who did not use the 
intravascular interventional therapy and patients 
who provided intact clinical data and cooperated 
throughout the study, were included.

Exclusion criteria: 

Patients with the presence of other malignant 
tumors, severe hypertension, serious heart disease 
and mental illness; patients having allergy to the 
drugs used in this study; presence of intracranial 
hemorrhage confirmed by Computed Tomography 
(CT) within 24 h after intravenous thrombolysis 
and pregnant or lactating women were excluded 
from the study.

Treatment methods:

The control group was given routine treatment 
of 10 % 0.9 mg/kg-1 alteplase as an intravenous 
bolus for 1 min, and the remaining 90 % was 
administered with continuous infusion pump over 
1 h period. Besides, symptomatic treatments such 
as inhibiting platelet aggregation, dilating blood 
vessels and improving blood circulation were 
provided, and routine drugs such as statins and 

butylphthalide were given.

Similarly, the research group received 15 ml of 
edaravone dexborneol injection which was mixed 
with 100 ml of 0.9 % sodium chloride injection for 
intravenous dripping twice a day and the treatment 
cycle of both the groups continued for 14 d.

Observation indicators:

Effective rate: The effective rate of treatment 
was evaluated on the 1st and 14th d of the treatment 
using the National Institutes of Health Stroke 
Scale (NIHSS)[15]; ≥90 % was considered as basic 
recovery, reduction from 46 % to ≤90 % was termed 
as significant improvement, reduction percentage 
ranging from 19 % to ≤46 % was considered as 
improvement and <19 % reduction in the NIHSS 
score was considered as ineffectiveness.

Side effects of medication: We observed and 
recorded the cases of side effects of medication 
such as nausea, vomiting, chest tightness, fever, 
dizziness and headache after treatment, and 
calculated the total incidence.

Nerve function: Patients’ nerve function was 
assessed before and after treatment using the 
NIHSS. The scale has a total score of 42, with 
the score in direct proportion to the neurological 
dysfunction. The disability degree was assessed by 
the modified Rankin Scale (mRS) (score range is 
between 0-6)[16]; the score is directly proportional 
to the degree of disability.

Activities of Daily Living (ADL) ability: The 
patients' ADL ability was evaluated with the help 
of Barthel Index (BI)[17]; on a 100-point scale, 
higher scores suggest better ADL ability. 

Serum indicators: 5 ml of venous blood was 
collected before and 14 d after treatment and 
then the serum was obtained by centrifugation. 
NO was detected by colorimetry and serum 
indicators such as Endothelin-1 (ET-1) and Matrix 
Metalloproteinase-2 (MMP-2) were quantified by 
Enzyme-Linked Immunosorbent Assay (ELISA). 

Statistical analysis:

This study used Statistical Package of Social 
Sciences (SPSS) version 22.0 software for statistical 
analysis. Expressed by (x±s), continuous variables 
were comparatively analyzed by the independent 
samples t-test. Categorical variables, expressed by 
n (%), were comparatively analyzed using the Chi-
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square (χ2) test. Statistical significance is reported 
at the p<0.05 level unless and otherwise noted.

RESULTS AND DISCUSSION

The general data such as mean age, Body Mass 
Index (BMI), gender, lesion area, hypertension 
and diabetes between the research and control 
groups were compared. We found no significant 
difference (p>0.05) (Table 1).

Efficacy of patients of the two groups was 
comparatively evaluated. The total effective rate 
was 78.57 % in the control group and 92.54 % in 
the research group, with a statistical inter-group 

difference (p<0.05) (Table 2).

Side effects of medication in two groups were 
evaluated. Both the groups showed no notable 
difference in side effects of medication such 
as nausea and vomiting, chest tightness, fever, 
dizziness and headache (p>0.05) (Table 3).

Similarly nerve function in both groups was 
also compared. The NIHSS assessment of nerve 
function revealed no marked inter-group difference 
in NIHSS scores before treatment (p>0.05); the 
score decreased evidently after treatment (p<0.01), 
with even lower NIHSS score in the research group 
(p<0.05) (fig. 1).

Factors n Control group (n=56) Research group (n=67) χ2/t p

Sex 0.100 0.751

Male 75 35 (62.50) 40 (59.70)

Female 48 21 (37.50) 27 (40.30)

Mean age (y) 123 60.73±7.9 60.33±9.57

BMI (kg/m2) 123 22.04±2.75 22.72±2.86

Lesion area (cm2) 123 14.82±1.84 15.38±2.46

Hypertension 0.412 0.521

Yes 61 26 (46.43) 35 (52.24)

No 62 30 (53.57) 32 (47.76)

Diabetes 0.684 0.408

Yes 33 13 (23.21) 20 (29.85)

No 90 43 (76.79) 47 (70.15)

TABLE 1: GENERAL INFORMATION OF THE PATIENTS, n (%) (x±s)

Factors Control group (n=56) Research group (n=67) χ2 p

Basic recovery 18 (32.14) 26 (38.81)

Marked improvement 11 (19.64) 21 (31.34)

Improvement 15 (26.79) 15 (22.39)

Ineffectiveness 12 (21.43) 5 (7.46)

Effective rate 44 (78.57) 62 (92.54) 4.995 0.025

TABLE 2: EFFICACY OF TWO GROUPS OF PATIENTS, n (%)

Factors Control group (n=56) Research group (n=67) χ2 P

Nausea and vomiting 0 (0.00) 3 (4.48)

Chest tightness 2 (3.57) 0 (0.00)

Fever 2 (3.57) 2 (2.99)

Dizziness and headache 1 (1.79) 2 (2.99)

Total 5 (8.93) 7 (10.45) 0.080 0.777

TABLE 3: SIDE EFFECTS OF MEDICATION IN TWO GROUPS, n (%)
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Disability degree and ADL ability in both the 
groups was evaluated. We employed the mRS and 
BI to assess patients’ disability degree and ADL 
ability, respectively. The two groups showed 
similar scores of the two scales before treatment 
(p>0.05). After treatment, mRS score showed 
a significant downward trend in both groups, 
while the BI score showed a significant increase 
(p<0.01), with lower mRS score and higher BI 
score in the research compared with the control 
group (p<0.05) (fig. 2).

Serum indices of two groups of patients were 
studied. Measurements of NO, ET-1 and MMP-
2 showed that these indices of the two groups 
were comparable before treatment (p>0.05). 
After treatment, NO in the two groups increased 
significantly, while ET-1 and MMP-2 decreased 
significantly (p<0.01). NO in the research group 
was significantly higher compared with the control 
group after treatment, while ET-1 and MMP-2 
were significantly lower (p<0.05) (fig. 3).

The insufficiency of cerebral blood supply in 
AIS patients is related to the blockage of cerebral 
blood supply caused by embolisms formed by 
various factors in the body's blood system that 
enter the cerebral vessels with blood circulation[18]. 
AIS is the most common serious manifestation 
of cerebrovascular disease and patients may 
represent the clinical symptoms such as dizziness, 

hemiplegia, aphasia and cerebral edema, 
accompanied by varying degrees of neurological 
impairment[19]. There is an urgent need for an 
effective treatment that can effectively relieve the 
symptoms of AIS and inhibit the disease, which 
is of great significance for improving the nerve 
function of patients.

Primarily, this study determined an evidently 
higher total effective rate of treatment in the 
research group (92.54 %) compared with the 
control group (78.57 %), suggesting that edaravone 
dexborneol injection has higher curative effect in 
AIS than the conventional alteplase therapy. In 
the study of Zhang et al.[20], edaravone dexborneol 
injection used in AIS model rats was confirmed 
to be effective in treating cerebral ischemic 
injury by activating Mitogen-Activated Protein 
Kinase Phosphatase 1 (MKP-1) related molecular 
pathways, alleviating neurodeficit symptoms in rat 
hippocampal CA1 region, inhibiting both apoptosis 
and neuronal damage. Side effects of medication 
such as nausea, vomiting, chest tightness, fever, 
dizziness and headache were not significantly 
different between the two groups, indicating 
that edaravone dexborneol injection would not 
increase the side effects of medication compared 
with conventional treatment with certain tolerance 
and safety. According to the evaluation of nerve 
function by NIHSS, the NIHSS score of the 
research group reduced markedly after treatment 

Fig. 1: Nerve function of patients in two groups
Note: *p<0.05 and **p<0.01, (  ): Control group and (  ): Research group
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unbalanced, i.e., there will be excessive release 
of abnormal inflammatory factors and abnormal 
increase of oxygen free radicals, which will 
cause the adsorption of white blood cells by 
cerebral microvascular endothelial cells, resulting 
in the blockage of intracranial capillaries and 
related brain tissue damage[23,24]. NO which is a 
vasodilator modulator, is beneficial in protecting 
blood vessels from the negative effects of various 
factors[25]. ET-1 is an active polypeptide that favors 
vasoconstriction, its levels rise abnormally and 
are often associated with endothelial damage[26]. 
MMP-2 is closely linked to AIS progression, 
can enhance inflammatory microenvironment 
imbalances and promote arterial plaque formation, 
thereby accelerating the deterioration of AIS[27,28]. 
Serum indices such as NO, ET-1 and MMP-
2 were measured in this study. NO was found 
to be evidently higher in the research group vs. 
control group after treatment, while ET-1 and 
MMP-2 were significantly lower, which indicates 
that edaravone dexborneol injection can promote 
vasodilation, inhibit endothelial injury and prevent 
AIS progression by adjusting the aforementioned 
indicators.

To sum up, edaravone dexborneol injection 
has high curative effect in the treatment of AIS 

and lower compared with the control group, 
demonstrating the ability of edaravone dexborneol 
injection to validly inhibit neurological impairment 
compared with conventional treatment, which is 
more beneficial in protecting brain function. In 
addition, the degree of disability and the ADL 
ability of patients were evaluated by the mRS 
and BI, respectively. It was found that the mRS 
score of the research group after treatment was 
markedly lowered than the control group, while 
the BI score was markedly elevated and higher 
compared with the control group. This shows that 
edaravone dexborneol injection has a prominent 
positive effect on reducing the degree of disability 
and improving the ADL ability compared with 
conventional treatment. In the study of Li et 
al.[21], the nerve function and quality of life of 
AIS patients were also improved by edaravone 
dexborneol injection, consistent with our research 
results. A randomized, double-blind trial pointed 
out that edaravone dexborneol injection more 
effectively improved the nerve function of AIS 
patients on 90th d than edaravone, similar to our 
findings[22].

On the other hand, when the blood vessels 
are stimulated during AIS progression, the 
inflammatory microenvironment will be 

Fig. 2: Degree of disability and ability of daily living in both groups before and after treatment, (A): mRS scores in two groups and 
(B): BI scores in two groups
Note: *p<0.05 and **p<0.01, (  ): Control group and (  ): Research group
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patients with a safety profile equivalent to that 
of conventional treatment. It can significantly 
alleviate neurological deficits and disability in 
patients, while exerting beneficial effects on the 
improvement of ADL ability and serum indices 
such as NO, ET-1 and MMP-2, which has clinical 
promotion value.
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