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Abstract

Purpose: To investigate the efficacy and safety of the traditional Chinese herbal formula (Tian-Teng
Decoction) for the treatment of patients with hypertensive emergency.

Methods: 120 patients with hypertensive emergency who were treated in Hebei Provincial Hospital of
Traditional Chinese Medicine between July 2021 and December 2022 were equally and randomly
divided into study and control groups. Patients in the study group received orally Tian-Teng decoction
(300 mL divided into two portions administered morning and evening for 2 weeks), while control group
received only conventional treatment (sublingual captopril at 12.5 mg twice daily for 2 weeks).
Symptoms improvement, changes in blood pressure, onset time, laboratory indicators, clinical
manifestations, and adverse reactions were recorded.

Results: The study group exhibited significant decrease in blood pressure 30 min after medication (p <
0.05). Systolic and diastolic blood pressures were significantly lower in the study group compared to
control group at 1, 2, and 3 h after medication. Nitric oxide (NO) was significantly higher, while
angiotensin Il (Ang 1), insulin-like growth factor-1 (IGF-1), angiotensin-converting enzyme (ACE),
traditional Chinese medicine syndrome scores, and the incidence of adverse reactions were significantly
lower in study group compared to control group (p < 0.05).

Conclusion: Tian-Teng Decoction demonstrates good efficacy and safety in the treatment of
hypertensive emergency. Future studies that incorporate a larger sample size and prolonged
observation period to validate the findings of this study are recommended.
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INTRODUCTION

Hypertensive  emergency is an

acute

Hypertension, as a prevalent chronic metabolic
disorder, has gained worldwide attention in the
field of global health. Hallmark is the sustained
elevation (= 140/90 mmHg) of blood pressure,
which leads to severe consequences such as
cardiovascular and cerebrovascular diseases.

complication of hypertension, characterized by a
rapid increase in blood pressure over a short
period, without an immediate life-threatening risk
[1]. While not as immediately hazardous as a
hypertensive crisis, hypertensive emergency still
necessitates timely treatment and medical
management to prevent further complications.
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Typically, hypertensive emergency is
accompanied by symptoms such as headache,
dizziness, nausea, vomiting, blurred vision, and
palpitations, and patients may experience
discomfort or even anxiety. While these
symptoms may not worsen hypertensive crisis,
the adverse effects of elevated blood pressure
are still much present. Therefore, prompt and
effective treatment is often necessary to prevent
further deterioration [2]. While Western medicine
is one of the primary methods for treating
hypertension, it requires patients to take
medication over a long period to control blood
pressure. During this process, patients need to
maintain good compliance to ensure treatment
effectiveness. However, prolonged use of
Western medicine not only raises the risk of
potential side effects but may also affect
treatment efficacy to differing degrees.

Traditional Chinese medicine (TCM), an integral
part of China's ancient medical heritage, holds a
wealth of experience in managing hypertension.
Among these, Tian-Teng decoction, a traditional
TCM formula with a millennia-long history, has
been extensively utilized in regulating
hypertension and its emergency. The herbal
formula of Tian-Teng decoction contains
Gastrodia elata 10 g, Uncaria rhynchophylla 30
g, Chrysanthemum flower 10 g, Eucommia bark
15 g, Achyranthes root 15 g, White peony root 15
g, Cassia seed 15 g, Kudzu root 15 g,
Rehmannia root 10 g, Goji berry 10 g, with
modifications as needed. In addition to heat-
clearing, detoxification, and liver-calming
properties, Tian-Teng decoction is believed to
effectively lower blood pressure, alleviate
symptoms, and to some extent, improve
cardiovascular function.

Despite the extensive application of Tian-Teng
decoction, its efficacy and safety in treating
hypertensive emergency is vyet to be
systematically validated through clinical study.
Therefore, this study is aimed at investigating the
efficacy and safety of Tian-Teng decoction in
treating patients with hypertensive emergency.
This study hopes to provide more reliable
evidence for TCM's treatment of hypertensive
emergency, thus contributing to the well-being of
patients.

METHODS

General information

This study employed a randomized controlled
method [3] for observational study, aiming to

assess the efficacy and safety of Tian-Teng
decoction in treating hypertensive emergency.

Patients with hypertensive emergency who were
treated in Hebei Provincial Hospital of Traditional
Chinese Medicine between July 2021 and
December 2022 and met the inclusion criteria
were enrolled as study subjects. After excluding
subjects who did not meet the inclusion criteria, a
total of 120 patients were enrolled, registered,
and randomized into study and control groups.
Patients in study group received Tian-Teng
decoction, while patients in control group
received conventional treatment. This study was
approved by the Ethics Committee of Hebei
Provincial Hospital of Traditional Chinese
Medicine (approval no. 2021-06-013) and
conducted in line with the provisions in the
Declaration of Helsinki [4]. All patients were
informed about the study and voluntarily signed
an informed consent form.

Inclusion criteria

The age range was 20 to 70 years, and both
males and females were eligible. Patients who
met the relevant diagnostic criteria [5] (blood
pressure of 140/90 mmHg or higher or
ambulatory blood pressure monitoring (HBPM)
daytime average or HBPM average of 135/85
mmHg or higher) for hypertensive emergency
were included.

Exclusion criteria

Patients with severe heart, liver and kidney
dysfunction, pregnant and lactating women, and
those with allergic tendencies were excluded.

Treatments

Patients in study group received treatment with
Tian-Teng decoction. The herbs were decocted
with water to obtain 300 mL of filtrate. The
decoction was divided into two portions and
administered morning and evening, respectively
after meals.

Control group received conventional treatment
(sublingual administration of captopril produced
by Changzhou Pharmaceutical Co., Ltd,,
National Medical Products Administration
approval no. H32023731) at a dose of 12.5 mg,
twice per day for 2 weeks.

Evaluation of parameters/indices

Blood pressure monitoring

Systolic and diastolic blood pressure values of
study group were measured using an Omron

medical electronic blood pressure monitor 5 mins
before treatment, 10 mins, 30 mins, and 60 mins
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after treatment. Additionally, diastolic and systolic
blood pressure values were recorded 1, 2, and 3
h after medication. This was performed once
daily for a total of 2 weeks [6].

Laboratory indices

Changes in nitric oxide (NO) [7], angiotensin Il
(Ang II) [8], insulin-like growth factor-1 (IGF-1)
[9], and angiotensin-converting enzyme (ACE)
[10] levels, were measured and recorded.
Medicine

Traditional Chinese (TCM)

syndrome scores

Traditional Chinese Medicine (TCM) syndrome
scores [11] and the incidence of adverse
reactions after 2 weeks were recorded.
Syndrome scores were divided into four items;
headache, palpitations, sensation of warmth in
the chest, and restlessness, according to the
Guiding Principles for Clinical Research of New
Chinese Medicine [12].

Adverse reactions

Adverse reactions such as dizziness, nausea,
low blood pressure, and dermatitis were
monitored and recorded.

Data analysis

GraphPad Prism 8 (GraphPad Software, San
Diego, CA, USA) was used for image processing,
while Statistical Packages for Social Sciences
version 26.0 (SPSS Inc., Chicago, USA) software
was used for statistical analysis. Measurement
data were presented as mean = standard
deviation (SD), and t-test was used to compare
statistical ~ differences. Count data were
presented as percentages (%), while Chi-square
test (x?) was used to compare statistical
differences. P < 0.05 was considered statistically
significant.

Table 1: Baseline characteristics (mean = SD) (N =

RESULTS
Baseline characteristics

There was no significant difference in baseline
information of subjects in both control and study
groups (p > 0.05) (Table 1).

Onset time

There was a significant reduction in blood
pressure in study group 30 mins after medication
and remained stable up to 60 mins compared to
control group (Figure 1).
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Figure 1: Blood pressure reduction in study group
after medication

Blood pressure

Diastolic and systolic blood pressure in study
group at 1, 2, and 3 h after medication were
significantly lower compared to control group (p <
0.05) (Figure 2).

60 in each group)

Parameter Control Study T-value P-value
Gender Male 35 31 - -
Female 25 29 - -
Age (years) 33-64 30-68 - -
Mean 51.44+2.77 51.67+2.52 0.421 0.713
Duration of illness 1-13 1-13 - -
(years) Mean 7.22+2.16 7.39+2.71 0.493 0.656
Educational High School 16 18 - -
background Associate Degree 28 27 - -
Bachelor Degree 11 13 - -
Higher Degrees 5 2 - -
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Figure 2: Blood pressure at 1-3 h after medication
between the two groups. *P < 0.05 between the two
groups

Laboratory indices

Levels of Ang I, IGF-1, and ACE in study group
after treatment were significantly lower compared
to control group, while NO levels were
significantly higher compared to control group (p
< 0.05) (Figure 3).

= Control group
Study group

250 —
T
200
160 =
100 - .
N H '
0 T T T T
>
% & & &
r \\‘ %-"" b
ks % =y
@ ¥ -

Figure 3: Laboratory indices after treatment in both
groups. *P < 0.05 between the two groups
medicine

Traditional Chinese

score

syndrome

The TCM syndrome scores for patients in the
study group after treatment were significantly
lower compared to control group (p < 0.05;
Figure 4).

Adverse reactions

Incidence of adverse reactions in study group
after treatment (1.67 %) was significantly lower
compared to control group (11.67 %, p < 0.05),
as shown in Table 2.
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Figure 4: Traditional Chinese Medicine syndrome
scores. *P < 0.05 between the two groups. RISHC
(Restlessness and irritability with a sensation of heat
in the chest)

Table 2: Incidence of adverse reactions (N = 60 in
both groups) (N, %)

Reactions Control  Study %2 P-
value

Dizziness 3(5%) 1(1.67%)

Nausea 2(3.33%) 0

Hypotension 1(1.67%) 0

Dermatitis 1(1.67%) 0

Overall incidence 11.67%  1.67%  7.321 0.012

rate

DISCUSSION

Hypertensive emergency devoid of immediate
threat to life is characterized by a rapid increase
in blood pressure within a short period. It is often
accompanied by noticeable symptoms such as
headaches, dizziness, nausea, vomiting, blurred
vision, and palpitations. The underlying causes of
hypertensive emergency are multifaceted,
including adverse drug reactions, non-
compliance with  medication, overuse of
medication, emotional stress and excessive salt
intake [13]. In some cases, emergency may
represent an unstable condition of chronic
hypertension, requiring prompt intervention to
prevent hypertensive crisis.The primary goals in
treating hypertensive emergency are rapid blood
pressure reduction, symptom relief, and
assessing overall condition to determine need for
further treatment. While hypertensive emergency
typically does not lead to acute danger, untreated
cases impact the quality of life, and increase risk
of cardiovascular events, which may potentially
escalate into a hypertensive crisis. As a result,
seeking timely medical attention and adhering to
medical advice are crucial for patients
experiencing hypertensive emergency [14].
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This study extensively investigated the efficacy
and safety of Tian-Teng decoction in treating
hypertensive emergency. The results
demonstrated that significant blood pressure
reduction was observed in study group 30 mins
after treatment, and remained stable after 60
mins. Moreover, at 1, 2, and 3 h after treatment,
patients in study group exhibited more significant
blood pressure reduction compared to control
group, with improvements in symptoms such as
headaches, palpitations, and restlessness.
These findings suggest that Tian-Teng rapidly
alleviates symptoms of hypertensive emergency
within a short time, making it efficacious. It is
noteworthy that the onset time for the study
group was significantly shorter compared to
control group, highlighting a distinct advantage.
This may be attributed to the unique components
of Tian-Teng, which  possess several
pharmacological properties such as heat-
clearing, detoxification, and liver-gi regulation
[15]. These properties may expedite the
adjustment of patients' physiological states,
leading to rapid symptom improvement. In TCM
for hypertension, a commonly utilized method is
the principle of modification, which aims to
achieve dual objectives of addressing the root
causes and alleviating symptoms. Treatment
principles emphasize clearing heat, soothing the
liver, nourishing the kidneys, and promoting
blood circulation, with the ultimate goal of
comprehensively regulating the body's balance.

The exquisite combination of herbs in this
formula includes principal herbs like Gastrodia
and Uncaria, which have a liver-soothing effect,
and minister herbs like Abolboda and Gardenia
that guide the blood downward, enhancing the
therapeutic  effect.  Assistant herbs like
Eucommia, White Peony, Rehmannia, and
Loranthus contribute to nourishing liver and
kidney functions [16], while Night-Blooming
Cereus and Salvia miltiorrhiza play roles in
promoting blood circulation and resolving stasis.
Concurrently, Angelica sinensis aids in spleen
health and blood regulation. Through the
comprehensive application of these herbs, a
synergistic effect is achieved, encompassing
smoother blood flow, balanced spleen and liver
functions, nourished kidneys, and other multi-
faceted outcomes to fundamentally adjust
functional state, promoting blood circulation,
balanced endocrine function, and achieve a
sustained and comprehensive therapeutic effect
on hypertension.

Furthermore, results of this study demonstrated
that the post-treatment level of NO (nitric oxide)
in study group was higher compared to control
group, while levels of angiotensin Il (Ang 1),

insulin-like  growth  factor-1 (IGF-1), and
angiotensin-converting enzyme (ACE) were
lower in study group. Previous study [17] has
shown that under the influence of ACE, renin is
transformed into Ang I, leading to increased
peripheral vascular resistance, contraction of
small arterial smooth muscles, and subsequent
increase in blood volume. This plays a crucial
role in the pathogenesis of hypertension.
Moreover, Ang I is a key effector molecule of
the renin-angiotensin system, which may lead to
myocardial fibrosis and have adverse effects on
the heart. Nitric oxide, a substance secreted by
vascular endothelial cells, exerts a strong but
transient vasodilatory effect and is also an
important mediator in cardiac function. However,
inadequate vasodilation is also a significant
contributing factor to hypertension. Insulin-like
growth factor-1 (IGF-1) is a multifunctional cell
proliferation regulator that promotes vascular
remodeling, accelerates blood pressure
elevation, and increases Ang II expression,
thereby accelerating pathological changes in
blood vessels and myocardium. The imbalance
between IGF-1 and NO is closely related to the
development of hypertension [18]. The results of
this study not only demonstrated the precise
effectiveness of Tian-Teng decoction in treating
hypertension but also affirmed the role of
captopril.

In modern pharmacological studies, it has been
found that Tian-Teng decoction dilates coronary
arteries, and microvessels and improves
prognosis. Simultaneously, it effectively inhibits
the occurrence of myocardial fibrosis, thereby
reducing the risk of cardiovascular diseases
associated with hypertension. Captopril, an
angiotensin-converting enzyme inhibitor,
effectively inhibits the activity of ACE in systemic
circulation, which aids in gradually reducing the
production of angiotensin 1l. This process
significantly attenuates the vasoconstrictive
effect, leading to a gradual reduction in
peripheral resistance. Moreover, captopril also
reduces the release of norepinephrine and
lowers the activity of the central sympathetic
nervous system. These combined effects
contribute to effective blood pressure control and
better  therapeutic  outcomes.  Sublingual
administration allows for rapid absorption of the
drug through the sublingual mucosa, leading to a
swift onset of therapeutic effects. This approach
not only avoids gastrointestinal irritation but is
also convenient and easy to implement.
Sublingual administration not only saves time
compared to intravenous infusion but also
mitigates the risks associated with unstable
infusion rates [19]. Especially in pre-hospital
complex emergencies, this method is particularly
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applicable and better meets the demands of

emergency treatment. Western  medicine
treatment often requires patients to take
medication for extended periods, relying on

patient compliance, while short-term treatment
with  Tian-Teng decoction may enhance
treatment adherence. Patients in study group
exhibited good tolerance and safety during
treatment with the modified Tian-Teng decoction,
without causing significant adverse reactions
such as hypotension. This, to some extent,
reduces potential risks patients may face during
treatment.

Limitations of the study
The sample size was relatively small, and the

observation period was relatively short, which
might have affected the results.

CONCLUSION

Tian-Teng decoction alleviates symptoms of
hypertensive emergency by potentially exerting
effects such as clearing heat and toxins, tonifying
the liver and subduing yang to regulate
physiological functions with a lower incidence of
adverse effects. Future studies that incorporate a
larger sample size and prolonged observation

period to establish the findings of this study are
recommended.
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