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Acute cerebrovascular diseases are a group of common clinical diseases characterized by abnormal
cerebrovascular circulation. Among many common and frequently occurring diseases admitted to emergency
and critical care departments, the mortality rate is high and the disability rate of surviving patients is also high.
In addition to central injury in acute cerebrovascular diseases, which can lead to poor prognosis in patients,
fluctuations in the properties and functions of local and circulating immune mediators can also trigger the
body to enter an immune imbalance state, leading to poor prognosis in some patients after receiving systematic
symptomatic support treatment. Betahistine hydrochloride is a histamine H, receptor agonist that can resist
platelet aggregation. The drug has a half-life of 5 h through liver metabolism and will not remain in the body,
resulting in high safety. In addition, betahistine hydrochloride also has a diuretic effect, which can promote
blood circulation, increase organ blood perfusion, reduce myocardial oxygen consumption, improve patient
blood pressure levels and ultimately improve symptoms of cardiovascular and cerebrovascular ischemia and
hypoxia. Therefore, this article mainly reviews the treatment of acute cerebrovascular disease with betahistine
hydrochloride combined with atorvastatin, providing scientific reference for clinical treatment of acute
cerebrovascular disease.
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Cerebrovascular diseases have become the second
leading cause of death in the world. Cerebrovascular
disease is characterized by high incidence rate,
high recurrence rate, high disability rate and high
mortality!’l. With the aging population and significant
improvement of living standards in China, the
incidence of cerebrovascular diseases has increased
at an average annual rate of 8.3 %, ranking first
among the causes of death among Chinese residents
and being the main cause of illness and death in
patients with the nervous system[®. The incidence
of acute severe cerebrovascular disease is also
increasing year by year with the increasing incidence
of cerebrovascular diseases, which is the focus of
attention in the medical community. Middle aged
and elderly people are the people with high incidence
of acute cerebrovascular diseases. Recent surveys
show that their incidence rate is increasing year by
year and patients are getting younger and younger,
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which has become one of the main causes of human
deathB4. Cerebral infarction is an ischemic stroke,
accounting for 70 % of all acute cerebrovascular
diseases in incidence ratel®¢!. Clinical treatment of
cerebrovascular diseases usually involves controlling
the condition through thrombolysis, anticoagulation
and repair of damaged nerves, but there is still a
lack of specific drugs and related treatment plans.
Betahistine hydrochloride is a Histamine (H,) receptor
agonist that can resist platelet aggregation. The drug
has a half-life of 5 h through liver metabolism and
will not remain in the body, resulting in high safety.
In addition, betahistine hydrochloride also has a
diuretic effect, which can promote blood circulation,
increase organ blood perfusion, reduce myocardial
oxygen consumption, improve patient blood
pressure levels and ultimately improve symptoms
of cardiovascular and cerebrovascular ischemia and
hypoxia. In this article, we review the progress in the
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treatment of acute cerebrovascular disease patients
using betahistine hydrochloride combined with
atorvastatin.

CURRENT RESEARCH STATUS OF ACUTE
CEREBROVASCULAR DISEASE

With the reform and opening up and the arrival of
the era of “Internet plus”, China’s various sectors
have witnessed unprecedented rapid development.
The traditional sales concept and fixed job model
have been broken. The era of one person holding
multiple jobs and cross bank robbery has become a
trend of social development, which has led to a fast
pace of life, increased pressure, a general increase in
the incidence of various diseases, and the problem
of food and clothing for people has been solved. The
variety of diet is becoming more and more abundant,
the diet structure of life has changed dramatically,
the incidence rate of cerebrovascular disease has
increased year by year, its disease progress is fast
and the disability rate is high, so it has become the
"first key" to threaten people’s health!?. In the latest
national survey on the causes of death of residents,
the health department found that the total death
toll of acute cerebrovascular disease was about
(136/100 000), which has far exceeded lung cancer,
esophageal cancer, breast cancer and other malignant
tumor diseases and ranked first in the overall cause of
death in China. As it is well known, according to the
anatomical characteristics, pathological properties
and pathological and physiological evolution of
cerebral blood vessels, acute cerebrovascular disease
often leads to physical disability. The increasing
variety of diets, excessive intake of nutrients and
the arrival of the era of using cars as a means of
transportation have led to an increasing incidence of
acute cerebrovascular disease year by year, causing
medical units of all sizes in China to continuously
expand their beds to meet the basic medical needs of
the people. As a result, it has greatly caused the loss
of national resources and the heavy medical burden
and suffering of their own families. According to
statistics, the losses caused to the national economy
can reach as high as 27 to 200 billion Yuan per
yearl’®l. As the saying goes, “time is the brain”. If
patients with acute cerebrovascular disease can
enter the “stroke unit” for standardized diagnosis
and treatment in the shortest possible time, it will
greatly reduce the disability rate. The most important
therapeutic target of acute cerebrovascular disease is
to save the brain tissue that is on the verge of ischemic
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necrosis, that is, the "ischemic penumbra". In recent
years, the prevailing intravascular interventional
therapy and the "alteplase" thrombolytic therapy
in the hyperacute phase have become the most
effective treatment means!. It is greatly beneficial
for improving disability, healing, reducing post
ischemic reperfusion injury, secondary bleeding and
brain tissue edema.

CURRENT CLINICAL TREATMENT
STATUS OF ACUTE CEREBROVASCULAR
DISEASE

Antiplatelet therapy:

Antiplatelet therapy has important value in the
treatment of acute cerebrovascular disease. It has
significant effect in inhibiting platelet aggregation
and through this mechanism, it can effectively
prevent thrombosis and effectively reduce the risk
of cerebrovascular disease. Related drugs mainly
include glycoprotein II b/Ill a receptor antagonists
(including abciximab, tirofiban, etc.), dipyridamole,
clopidogrel, apixaban, aspirin, ticlopidine, etc.
Among them, aspirin is a commonly used and proven
as effective drug in clinical practice. For patients
with acute ischemic cerebrovascular disease (within
48 h of onset), aspirin has been proven to reduce
secondary recurrence, effectively reduce disability
and mortality rates. However, it should be noted that
thrombolysis and anticoagulation therapy cannot be
used simultaneously, otherwise it will increase the
risk of intracranial hemorrhage. Clopidogrel has
a more prominent antiplatelet effect compared to
aspirin and has important value in preventing and
controlling ischemic stroke. The existing research
also confirmed that'%, the use of ticlopidine is better
than aspirin in reducing the mortality and recurrence
rate, and has important application value in the
prevention and treatment of stroke.

Thrombolytic therapy:

Thrombolytic therapy refers to the treatment
of cerebrovascular diseases with thrombolytic
agents placed within the effective time window
(usually considered within 3-6 h), which has been
proven to be a specific drug therapy for such
diseases!!'!l, Thrombolytic therapy can be divided
into two pathways based on the actual placement
position-Arterial and venous thrombolysis, and the
combination of arterial and venous thrombolysis can
also achieve ideal therapeutic effects. Intravenous
thrombolytic therapy is mostly used for remote
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vascular recanalization. Thrombolytic agents mainly
include Streptokinase (i.e. SK), Urokinase (i.e.
UK) and recombinant tissue-Plasmin Activator (rt-
PA). Among them, rt-PA has been approved by the
United States (US) Food and Drug Administration,
playing an important role in the treatment of acute
cerebrovascular disease and has become the main
drug for clinical treatment of this type of diseasel!?,
Compared with other thrombolytic agents (such
as SK and UK), rt-PA has significant advantages,
especially in improving recanalization rate and
reducing the risk of intracranial hemorrhage, and
can effectively prevent the occurrence of intracranial
hemorrhage. A study has found that intravenous
thrombolysis with UK is effective and safe for
patients with acute cerebrovascular disease within 6
h of onset. However, caution should be exercised in
drug dosage (especially when used at high doses),
as there may be a risk of disability or even death.
Especially when high-dose use of urease increases,
the risk of intracranial hemorrhage increases and
even leads to patient death and they are limitations
to clinical application. At the same time, attention
should be paid to the important factor of treatment
time window, which is also one of the key factors
affecting the efficacy of thrombolysis in patients with
cerebrovascular diseases. It is generally believed
that the optimal treatment time window is to carry
out thrombolysis treatment within 3 h and to carry
out thrombolysis treatment within 6 h which is an
effective treatment time window. Research has
confirmed that rt-PA thrombolysis therapy has the
best effect when the time window is 4.5 ht"3l.

THE RELATIONSHIP BETWEEN
PROCALCITONIN (PCT) AND ACUTE
CEREBROVASCULAR DISEASE

PCT is a physiological glycoprotein that is mainly
produced by thyroid C cells and has no hormonal
activity. After bacterial infection, macrophages
(originating from the liver), monocytes (originating
from the liver), lymphocytes (originating from
lung and intestinal tissues), etc. will synthesize and
secrete PCT. Endotoxins have been proven to trigger
inflammatory response syndrome (with a higher
incidence of acute cerebral infarction and poor
prognosis) and multiple organ dysfunction syndrome
(with a risk of acute cerebrovascular disease leading
to poor prognosis). In a systemic inflammatory
response state, the nervous system is activated to
release various cytokines and neurohormones, which
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may lead to a cascade reaction that seriously damages
the body’s health!". Under normal circumstances,
the concentration of PCT in human peripheral blood
is extremely low, even undetectable and significantly
increases during infection. PCT concentration is
closely related to the scope and degree of infection.

THE RELATIONSHIP BETWEEN
C-REACTIVE PROTEIN (CRP) AND ACUTE
CEREBROVASCULAR DISEASE

CRP is a non-specific and important sensitive
inflammatory marker, and its level rapidly
increases when detected after the body experiences
inflammatory reactions or tissue damage. It has been
confirmed that its content is very low in healthy
individuals, but CRP can increase several times or
even up to 100 times in a short period of time after
tissue damage. Therefore, CRP is a very common
and important inflammatory marker in clinical
practicel”. Multiple studies have confirmed that
CRP is involved in the pathogenesis of coronary
heart disease, acute cerebral infarction, cerebral
hemorrhage and other diseases. The mechanism of its
involvement in the occurrence and development of
these diseases may be that after tissue damage, CRP
can bind to endothelial cells in the damaged area,
regulate phagocytosis by clearing foreign pathogenic
factors or activating complement and promote the
release of various cytokines by immune cells in the
body alone or in collaboration with other substances.
To a large extent, it exacerbates the damage to
vascular endothelial cells, thereby promoting the
occurrence and development of related diseases!®l.
Other studies have found that serum CRP levels are
important indicators for evaluating and predicting
the severity and prognosis of acute cerebrovascular
disease patients, and their levels are positively
correlated with the severity of the above patient’s
conditions!'”8]. At present, it is widely believed that
although CRP levels increase after detection without
specificity, they have important value in evaluating
the efficacy of various inflammatory reactions,

bacterial infections and cerebrovascular disease
patients.
PHARMACOLOGICAL EFFECTS OF

BETAHISTINE HYDROCHLORIDE

Betahistine hydrochloride is a histamine H, receptor
agonist (belonging to the category of histamine
like drugs), used clinically as a vasodilator to treat
various dizziness syndromes, chronic ischemic
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cerebrovascular diseases, Meniere’s syndrome and
relateddizzinesssymptoms. Especiallyinthetreatment
of Meniere’s syndrome, betahistine hydrochloride is
an important and commonly used drug, with definite
efficacy and high safety!’l. Previous studies have
shown that betahistine hydrochloride can exert
therapeutic effects by binding to vascular smooth
muscle H, receptors, effectively increasing blood
flow to cardiovascular and cerebrovascular tissues, as
well as adjacent vascular tissues. It can also improve
microcirculation to a certain extent, effectively
reducing platelet adhesion rate and red blood cell
aggregation. Therefore, it can effectively improve
blood viscosity, alleviate blood hypercoagulability
in patients with cerebrovascular diseases and be
absorbed quickly after oral administration. The
overall efficacy is accurate and safe. After entering the
body, the metabolites of betastatin are 2-pyridylacetic
acid, 2-pyridylethylamine, etc. The former (i.e.
2-pyridylacetic acid) is mostly excreted through
urine and research has found that its metabolites
can be completely excreted within 24 hi?”), Existing
evidence suggests that 2-pyridylethylamine, as a
metabolite of betahistine, may also have activity
and play a similar role on ampullary receptors as
betahistine hydrochloride. Schematic diagram of
synthesis route of betahistine hydrochloride is shown
in fig. 1.

CLINICAL APPLICATION STATUS
BETAHISTINE HYDROCHLORIDE
ACUTE CEREBROVASCULAR DISEASE

Liu et alV selected 80 hypertensive cerebral
vasospasm patients and randomly divided them into
two groups. Stop the use of all antihypertensive
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drugs 1 w before enrollment. The control group
received nimodipine tablets, while the observation
group received betahistine on this basis. The results
showed that the index of cerebral vasospasm in the
observation group was significantly lower than that
in the control group 3 d, 1 w and 1 mo after treatment
(p<0.05), compared with the control group, which
was significantly reduced (p<0.05). After treatment,
the level of Endothelin 1 (ET-1) in the observation
group was significantly lower than that in the control
group, suggesting that the above scheme is helpful to
improve the vascular endothelial function in patients
with hypertensive cerebral vasospasm. Further
study found that cerebral vasospasm index and high
sensitivity C-Reactive Protein (hsCRP), Interleukin-6
(IL-6), Tumor Necrosis Factor alpha (TNF-a) was also
lowered. There was a positive correlation between
ET-1 and ET-1 (p<0.05), but a negative correlation
between ET-1 and NO (p<0.05). The effective rate of
blood pressure regulation and treatment of cerebral
vasospasm in the observation group was significantly
higher than that in the control group (p<0.05) and
the group did not increase adverse reactions. It
can be seen that the combination of betahistine
and nimodipine in the treatment of hypertensive
cerebral vasospasm can effectively reduce the aseptic
inflammatory reaction of the body, improve vascular
endothelial function, increase cerebral circulation
blood flow and provide a favorable strategy for
clinical treatment. Meng et al.*? said that betahistine
hydrochloride can effectively improve arterial
hemodynamics and cerebral blood flow perfusion
in patients with vertebrobasilar artery insufficiency,
improve clinical efficacy and has high safety, which
is worth extensive application.
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Fig. 1: Schematic diagram representing synthesis of betahistine hydrochloride
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PHARMACOLOGICAL
ATORVASTATIN

Atorvastatin is an important and widely used
lipid-lowering drug, with a structure similar to
3-Hydroxymethyl-3-Methylglutaryl-Coenzyme
A (HMG-CoA), but much higher affinity than the
latter. Atorvastatin can competitively inhibit HMG-
CoA reductase to a certain extent and affect the
synthesis of cholesterol in the liver. This mechanism
of action downregulates plasma cholesterol levels,
thereby exerting its lipid-lowering effect®2%. Once
administered, atorvastatin can affect the surface
receptors of liver cells, promote their uptake of
low-density lipoprotein and thus play a role in
accelerating catabolism and lowering blood lipids.
Atorvastatin is also suitable for patients with
various types of hypercholesterolemia (familial,
non-familial or mixed type) and lipid metabolism
disorders, effectively reducing plasma levels of
total cholesterol, triglycerides and low-density
lipoprotein, and exerting a lipid-lowering effect.

CURRENT STATUS OF CLINICAL
APPLICATION OF ATORVASTATIN

EFFECTS OF

Anti-atherosclerosis effect:

Atorvastatin has been confirmed by multiple studies
to have significant antioxidant effects, helping to
stimulate Nitric Oxide Synthase (NOS) activity,
block  Renin-Angiotensin-Aldosterone  System
(RAAS) and thus affect endothelial function. Other
studies have confirmed that atorvastatin also plays an
important role in improving hypertension caused by
Angiotensin II receptor Type 2 (AT2) injection and
helps to reduce AT1 receptor density. In addition,
atorvastatin can also inhibit various effects such
as nitrogen oxides and Rac isopentenylation, thus
inhibiting oxidative stress reactions. Atorvastatin
can significantly enhance its antioxidant capacity
by inhibiting Angiotensin II receptor Type 1 (AT1),
increasing the uptake of low-density lipoprotein
receptors and promoting the production of nitric
oxide, thereby controlling the formation of oxygen
free radicals/®l.

Lowering blood pressure:

Atorvastatin also has important application value
in lowering blood pressure. Previous studies have
confirmed that it can reduce multiple indicators such
as serum total cholesterol, low-density lipoprotein
cholesterol and hypersensitive CRP levels, and
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can increase adiponectin levels, but it does not
affect soluble Cluster of Differentiation 40 (CD40)
ligands®*?", In clinical practice, patients with
hyperlipidemia combined with hypertension were
treated with a combined treatment scheme (namely,
atorvastatin, amlodipine, rosiglitazone and Tianma-
Zexie decoction, a traditional Chinese medicine
prescription), which can achieve significant results.
Some domestic scholars have observed the effect
of amlodipine combined with multiple drugs in
the treatment of primary hyperlipidemia with
hypertension. The results show that the effect of the
combined drug group is significantly better than that
of the control group given amlodipine conventional
treatment and it is safe and reliable.

Treatment of coronary heart disease and angina

pectoris:

Many existing studies have confirmed that
atorvastatin can effectively control and reduce the
level of low-density lipoprotein cholesterol®2%],
which has important value in systolic heart failure,
atherosclerosis and controlling the progression of
sclerotic plaque lesions. At present, the academic
community believes that atorvastatin has a significant
effect on regulating high and low density lipoprotein
cholesterol levels in patients with coronary heart
disease and angina pectoris, and can affect important
indicators such as lactate dehydrogenase, creatinase
isoenzyme and hydroxybutyrate dehydrogenase
phosphate levels. However, its effectiveness has
been confirmed by previous relevant studies to be
inferior to the combination of other drugs (such as
tanshinone IIA sulfonate sodium), indicating that
the combination of drugs for coronary heart disease
treatment and Angina pectoris can achieve more
ideal results.

CONCLUSION

As it is well known, acute cerebrovascular disease is
a sudden onset that leads to functional deficits in the
corresponding regions of the brain. Due to its high
number of patients, deaths, relapses and disabilities,
it has become one of the important factors seriously
endangering people’s physical health and quality
of life. In recent years, the incidence rate of acute
cerebrovascular disease has increased significantly
in China and even around the world due to the aging
population, increasing life pressure, lifestyle changes,
diet adjustment and other complex factors. How to
effectively prevent and treat acute cerebrovascular

Indian Journal of Pharmaceutical Sciences 33



www.ijpsonline.com

disease has become an important issue of concern
to relevant researchers and further in-depth research
should be carried out in the future to explore more
ideal, safe and suitable drug treatment plan for acute
cerebrovascular disease, exploring the feasibility and
safety of combined medication treatment, in order
to improve the treatment effect and prognosis of
patients with acute cerebrovascular disease.
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