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Abstract: Objective: To determine the clinical effect of Wuling capsules on sleep disorders in patients receiving
maintenance hemodialysis. Methods: The data of 114 end-stage renal disease patients with sleep disorders who
received maintenance hemodialysis in Jiuliang hospital of traditional Chinese medicine between February 2020
and January 2022 were retrospectively analyzed. Among them, 60 patients treated with Wuling capsule were as-
signed to a research group, and the other 54 patients treated with estazolam were enrolled into a control group. The
two groups were compared in terms of clinical efficacy and adverse reactions after treatment, as well as Pittsburgh
sleep quality index (PSQI), fatigue state, and negative emotions before and after treatment. Results: The research
group showed a significantly higher overall response rate than the control group, and presented a significantly lower
total incidence of adverse reactions than the control group. After treatment, the research group exhibited notably
lower scores of PSQI, and physical as well as mental fatigue than the control group. In addition, after treatment, the
research group demonstrated evidently lower anxiety and depression scores than the control group. No significant
difference was found in prognosis between the two groups after 6 months of treatment. An older age, longer dura-
tion of dialysis, lower albumin level, higher serum phosphorus, and skin pruritus were independent risk factors for
unfavorable prognosis. Conclusion: Wuling capsules exhibited good efficacy and safety in the treatment of sleep
disorders in patients receiving maintenance hemodialysis as compared to estazolam, so this capsule is worthy of
further clinical application.
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Introduction ensure normal metabolism in the body and pro-
long the lifespan of patients [5]. Sleep disor-

Chronic kidney disease (CKD) is a structural ders are frequently seen in patients receiving

and functional disorder of the kidneys, which
can be triggered by various causes. It affects
approximate 10% of adult population world-
wide and is among the top 20 leading causes of
death globally [1]. The typical clinical features
of CKD include increased serum creatinine,
elevated uremic nitrogen, and decreased renal
excretion function, which may eventually trigger
end-stage renal disease (ESRD) [2]. Patients
with ESRD are prone to various complications,
such as cardiovascular diseases, infections,
malnutrition, and metabolic diseases, most of
which need dialysis treatment [3, 4]. Hemodi-
alysis is a primary treatment method for renal
replacement therapy and serves as a substi-
tute for the kidney's excretion function to

hemodialysis. According to statistics, up to 80%
of patients receiving hemodialysis suffer sleep
disorders [6]. Sleep disorders not only trigger
fatigue and lower the quality of life in patients,
but also increase the risk of depression, low
immune system and cardiovascular conditions,
compromising their prognosis [7, 8]. Patients
undergoing hemodialysis who experience sleep
disorders are four times more likely to develop
depression than those without sleep disorders
[9]. Therefore, timely treatment and interven-
tions are required to prevent unfavorable prog-
nosis in these patients.

Currently, the treatment drugs for sleep disor-
ders are mainly sedative and hypnotic drugs.
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Long-term use of them will give rise to depen-
dence and addiction, and withdrawal of them
will trigger insomnia rebound, withdrawal symp-
toms and daytime residual effects, which may
even result in cognitive impairment in severe
cases [10, 11]. Wulingshen, a ginseng, is a kind
of fungal sclerotia, with the effects of heart
invigoration and diuresis, which can be adopt-
ed to treat diseases including insomnia and
various types of bleeding. Wuling capsule is for-
mulated using Wulingshen powder and pos-
sesses the effects of improving sleep, as well
as combating anxiety, depression, and fatigue
[12]. Wulingshen contains flavonoids, triterpe-
noids, saponins and polysaccharides, which
can play a role by regulating neurotransmitters,
exhibiting antioxidant and anti-inflammatory
effects, as well as promoting sedation [13, 14].
Divate et al. [15] have reported that Wuling-
shen extract could restore mitochondrial mem-
brane potential by inhibiting the release of lac-
tate dehydrogenase and reducing DNA dam-
age, prevent abnormal cell apoptosis by up-
regulating Bcl-2 and down-regulating Bax and
cystatin-3, scavenge DPPH free radicals, and
inhibit lipid peroxidation and antioxidant activi-
ty, so as to play a neuroprotective effect.

Zhou et al. [16] pointed out that compared
with benzodiazepine drugs, Wuling capsule
substantially alleviated sleep disorders in adult
patients with insomnia, without triggering obvi-
ous adverse reactions. However, the effect of
Wuling capsule on sleep disorders is rarely
studied in patients receiving maintenance
hemodialysis.

Accordingly, through retrospective analysis,
this study explored the clinical efficacy and
safety of Wuling capsule in the treatment of
sleep disorders in patients receiving mainte-
nance hemodialysis.

Materials and methods
Inclusion and exclusion criteria

Inclusion criteria: Patients who were diagnosed
with ESRD according to the results of clinical,
pathological and imaging examinations [17];
patients who had received maintenance hemo-
dialysis for over 3 months; patients with a
Pittsburgh sleep quality index (PSQI) score of
greater than 7 points; patients who met the

6535

diagnostic criteria of insomnia, and patients
with detailed medical records.

Exclusion criteria: Patients with mental iliness
or cognitive impairment according to examina-
tions; patients with cardiovascular or respira-
tory diseases; patients with secondary insom-
nia due to diseases of the endocrine system or
organic diseases of body or brain; patients who
suffered sleep disorders before hemodialysis;
patients who were allergic to the drugs adopted
in this study; patients with poor compliance
during therapy.

Research subjects

According to the above criteria, we retrospec-
tively collected and studied the case data of
114 ESRD patients who underwent mainte-
nance hemodialysis in Jiuliang hospital of
traditional Chinese medicine from February
2020 to January 2022. Among them, 60
patients treated with Wuling capsule were
assigned to a research group, and the other
54 patients treated with estazolam were
enrolled into a control group. The study was
approved by the medical ethics committee of
JiuJiang hospital of traditional Chinese medi-
cine (Ethnical approval number: 20190132).

Therapeutic regimens

All the subjects were treated with regular
hemodialysis with a Germany Fresenius 4008s
hemodialysis machine, with dialysate flow
maintained at 500 mL/min, blood flow main-
tained at 250 mL/min-300 mL/min, and
unfractionated heparin (Ma’anshan Fengyuan
Pharmaceutical Co., Ltd. Approval number:
20191108) or low molecular weight heparin
(shenzhen SCIPROGEN Bio-pharmaceutical
Co., Ltd. Approval number: 20191216) as the
anticoagulant, for 4 hours each time, three
times a week. The control group was given
estazolam (Shanghai Sine Pharmaceutical
Laboratories Co., Ltd., Approval number: 2020-
0102) before going to bed, 1 mg each day.
The research group was given oral Wuling cap-
sules (Zhejiang Jolly Pharmaceutical Co., Ltd.,
Approval number: 20191014, specification:
0.33 g), 3 capsules each time, 3 times a day.
Patients in both groups were treated for 4 con-
secutive weeks.
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Data collection

The clinical information, laboratory test results
and blood transfusion information of patients
were collected from the Hospital Information
System and Laboratory Information System,
including age, gender, duration of dialysis,
serum creatinine, urea nitrogen, hemoglobin,
albumin, serum calcium, serum phosphorus,
comorbid skin pruritus, primary disease, clini-
cal symptoms, as well as scores of PSQI, fatigue
scale-14 (FS-14), Hamilton anxiety and depres-
sion scale (HAMA), and Hamilton depression
scale (HAMD).

Evaluation criteria of efficacy

The treatment efficacy in the patients was eval-
uated after 4 weeks of treatment. Markedly
effective: the insomnia symptoms were greatly
relieved, and the PSQI score was reduced by
50% or more. Effective: the insomnia symp-
toms were alleviated, and the PSQI score was
reduced by 25%-49%. Ineffective: the insomnia
symptoms were not alleviated, and the PSQI
score was reduced by less than 24%. Overall
response rate = markedly effective rate + effec-
tive rate.

Evaluation criteria for prognosis

The prognosis was evaluated according to the
PSQI score of all patients after 6 months of
treatment. Unfavorable prognosis: PSQI score
> 7 points after 6 months of treatment; favor-
able prognosis: PSQI score < 7 points after 6
months of treatment. All patients were followed
up through outpatient clinic data or telephone.

Outcome measures

Primary outcome measures: (1) The efficacy
was compared between the two groups. (2) The
adverse reactions in the two groups were
counted and analyzed.

Secondary outcome measures: (1) The PSQI
was adopted to evaluate the sleep status of
patients before and after intervention. PSQI
covers 7 dimensions (sleep quality, time before
falling asleep, sleep time, sleep efficiency,
sleep disorders, hypnotic drugs, and daytime
dysfunction) with 19 items, with a total score of
21 points, and a higher score indicates worse
sleep quality [18]. (2) The FS-14 was used to
evaluate the fatigue of patients before and
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after treatment. The scale covers two dimen-
sions: physical fatigue and mental fatigue, with
a total score of 14 points, 0-8 points for physi-
cal fatigue and 0-6 points for mental fatigue. A
higher score indicates more serious fatigue
[19]. (3) HAMA and HAMD scales were adopted
for evaluating the patients’ anxiety and depres-
sion, respectively, before and after interven-
tion. The HAMA scale includes 14 items, and
the results are classified into normal situation
(< 7 points), possible anxiety (8-13 points),
affirmed anxiety (14-20 points), obvious anxiety
(21-28 points) and severe anxiety (= 29 points)
[20]. The HAMD covers 24 items, and the
results are classified into normal situation (< 8
points), mild depression (8-19 points), moder-
ate depression (20-34 points) and severe
depression (= 35 points) [21]. (4) The prognosis
of the patients 6 months after treatment was
evaluated, and the risk factors impacting the
prognosis were explored through multivariate
logistics regression analysis.

Statistical analyses

All the data were analyzed through SPSS 23.0
software. The quantitative data were described
by mean + SD, and their inter-group compari-
son and intra-group comparisons were con-
ducted using independent sample t test and
paired t test, respectively. Qualitative data were
represented by percentage (%), and their inter-
group comparison was conducted using the x2
test. Logistic regression test was adopted to
analyze the risk factors affecting the prognosis
of the patients. P < 0.05 indicates a significant
difference.

Results
Baseline data

The two groups were not significantly different
in terms of age, gender, duration of dialysis,
serum creatinine, urea nitrogen, hemoglobin,
albumin, serum calcium, serum phosphorus,
comorbid skin pruritus, and primary diseases
(P > 0.05, Table 1).

Comparison of efficacy between the two
groups

The research group showed a significantly high-

er overall response rate than the control group
(90.00% vs. 74.07%, P < 0.05, Table 2).
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Table 1. Baseline data

Research group (n=60) Control group (n=54) X2/t P value
Age (year) 52.6+7.6 52.4+7.0 0.146 0.885
Gender 0.340 0.560
Male 38 (63.33) 37 (68.52)
Female 22 (36.67) 17 (31.48)
Duration of dialysis (months) 32.3+11.3 31.6+11.1 0.333 0.739
Serum creatinine (umol/L) 635.73+68.72 631.45+67.79 0.334 0.739
Urea nitrogen (mmol/L) 17.43+4.92 18.04+4.22 0.707 0.481
Hemoglobin (g/L) 92.7048.06 91.29+7.94 0.939 0.350
Albumen (g/L) 33.57+4.03 34.70+4.27 1.453 0.149
Serum calcium (mmol/L) 2.39+0.47 2.53+0.49 1.556 0.123
Serum phosphorus (mmol/L) 1.90+0.44 1.89+0.38 0.129 0.897
Comorbid skin pruritus 0.253 0.615
Yes 49 (81.67) 46 (85.19)
No 11(18.33) 8(14.81)
Primary diseases 1.504 0.681
Chronic nephritis 31(51.67) 22 (40.74)
Hypertensive nephropathy 9 (15.00) 9 (16.67)
Diabetic nephropathy 13 (26.67) 14 (25.93)
Others 7 (11.67) 9 (16.67)

Table 2. Efficacy in the two groups

dimensions, while after treat-

Research group  Control group

ment, the scores in the rese-

(n=60) (n=54) X’ P arch group were significantly
Markedly effective 33(55.00) 16 (29.63) lower than those in the control
Effective 21 (35.00) 24 (44.44) group (P < 0.05, Figure 1).
Ineffective 6 (10.00) 14 (25.93) Comparison of fatigue state
Overall response rate 54 (90.00) 40 (74.07) 4.983 0.026 between the two groups be-

Table 3. Adverse reactions

fore and after treatment

The fatigue status of the two

Research group Control group

groups was compared before

x> Pvalue ) )
and after treatment by investi-

(n=60) (n=54)
Dizziness and headache 2(3.33) 4(7.41)
Somnolence 0 (0.00) 2 (3.70)
Nausea 1(1.67) 2(3.70)
Mouth dryness 2(3.33) 4 (7.41)
Total adverse reactions 5(8.33) 12 (22.22) 4.321 0.038

gating the FS-14 scale score.
Before treatment, the two
groups were not greatly differ-
ent in the scores of physical
fatigue and mental fatigue,

Comparison of safety between the two groups

The research group exhibited a significantly
lower total incidence of adverse reactions than
the control group (P < 0.05, Table 3).

Comparison of sleep quality between the two
groups

Before treatment, the PSQI scores were not
greatly different between the two groupsin all 7
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while after treatment, the
scores of both physical and
mental fatigue decreased notably in the two
groups, with evidently lower scores in the
research group than those in the control group
(Figure 2).

Comparison of negative emotions between the
two groups before and after treatment

Before treatment, the two groups were not

greatly different in HAMA and HAMD scores,
while after treatment, the HAMA and HAMD

Am J Transl Res 2023;15(11):6534-6542



Wuling capsules can alleviate sleep disorder

Em Research Group

>
9

B Research Group B a 37

-|_ Control group 2 ‘l’ Control group
w
) . > .
= 24 — e 24 —
E T £
: : T
& g
2 1 QO 1
w I3
o
o
£
0- T T * 0- T T
Before After Before treatment After treatment
C 3+ Em Research Group D 34 Em Research Group
T Control group _|_ Control group

nrm

|n

T

sleep time

2 T i
sleep efficiency

T i

-
_|

T T 0- T T

Before tr After Before treatment After treatment
E 31 B Research Group F 3- Em Research Group
—|_ Control group 'l' Control group
. e

sleep disorders
b s b

hypnotic drugs
e irs R

Before treat

After treat Before treatment After treatment

G 3 W Research Group
5 T Control group
S
o
S 2 ax
2 —_—

'

=3
® T
E 11
s
o
o

0- T T
Before After tr

Figure 1. The changes in sleep quality before and after treatment. A-G. After
treatment, the research group exhibited notably lower scores in sleep qual-
ity, time before falling asleep, sleep time, sleep efficiency, sleep disorders,
hypnotic drugs, and daytime dysfunction than the control group (P < 0.05).
Note: *P < 0.05, **P < 0.01, ***P < 0.001.
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Figure 2. The fatigue state in the two groups before and after treatment. A.
After treatment, the research group exhibited notably lower physical fatigue
score than the control group (P < 0.001). B. After treatment, the research
group showed notably lower mental fatigue score than the control group (P <
0.001). Notes: ***P < 0.001.

scores of both groups decreased notably, with
significantly lower scores in the research group
than those in the control group (Figure 3).
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Univariate analysis of factors
affecting the prognosis in the
two groups

There were 48 patients
(80.00%) with a favorable pro-
gnosis in the research group
and 36 patients (66.67%) with
a favorable prognosis in the
control group, and the differ-
ence between them was not
significant (P > 0.05). The
patients were grouped into a
favorable prognosis group and
unfavorable prognosis group
based on their prognosis.
Univariate analysis revealed
notable differences between
these two groups in age, dura-
tion of dialysis, albumin, ser-
um phosphorus and skin pru-
ritus (Table 4).

Multivariate analysis

According to multivariate lo-
gistics regression analysis, an
older age, longer duration of
dialysis, lower albumin level,
higher serum phosphorus,
and skin pruritus were inde-
pendent risk factors for unfa-
vorable prognosis in patients
(Table 5).

Discussion

Sleep disorders in patients
undergoing continuous hemo-
dialysis can be influenced by
various factors, including the
dialysis treatment procedure,
medications, melatonin lev-
els, and metabolic disorders
[22]. The disorder can disrupt
the normal sleep-wake cycle
and contribute to changes in
sleep patterns and arousal
rhythms in the patients. It also
has various other manifesta-
tions, including insomnia,
sleep apnea syndrome, day-
time sleepiness, periodic body

movement, restless sleep, and dreaminess,
among which insomnia is seen the most [23].
Lack of sleep and insomnia may accelerate the
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Figure 3. The negative emotions in the two groups before and after treat-
ment. A. After treatment, the research group exhibited notably lower HAMA
score than the control group (P < 0.001). B. After treatment, the research
group exhibited notably lower HAMD score than the control group (P <
0.001). Notes: ***P < 0.001. HAMA: Hamilton anxiety rating scale, HAMD:

Hamilton depression rating scale.

progression of ESRD and increase the mortality
in patients undergoing maintenance dialysis
[24]. Eloot et al. [25] evaluated the sleep treat-
ment in patients undergoing different dialysis
methods, and found no significant difference in
sleep quality between them. It indicates that it
is difficult to alleviate patients’ sleep disorders
by changing dialysis methods, so other mea-
sures are required for the treatment of sleep
disorders.

In this study, the application effects of Wuling
capsule and estazolam on sleep disorders
were compared. According to the results,
Wuling capsule was associated with a notably
higher overall response rate than estazolam.
After treatment, the PSQI scores in 7 dimen-
sions and the FS-14 scores in physical and
mental fatigue were significantly lower in
patients given Wuling capsule than in patients
given estazolam. The results suggest a better
effect of Wuling capsule on improving sleep
quality and fatigue state. Estazolam is a
short-acting benzodiazepine, which takes a
hypnotic effect by strengthening glutamate
and y-aminobutyric acid (GABA) receptors in
the central nervous system. Estazolam has
the characteristics of quick action and strong
hypnotic effect, but the development of drug
resistance is a concern [26]. The main compo-
nent of Wuling capsule, Wulingshen powder,
contains various amino acids, adenosine, poly-
saccharides, vitamins, and trace elements.
Reportedly, Wuling capsule increased the con-
tent of GABA in the brain, promoted the activity
of glutamate dehydrogenase, the synthesis of
inhibitory neurotransmitter GABA and the bind-
ing activity of GABA receptor in the cerebral cor-
tex, thus enhanced central sedation and regu-
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T
Before treatment

After treatment which is similar to our results.

Patients who received estazol-
am may have adverse reac-
tions such as drowsiness,
fatigue, head distension and
mouth dryness, and a small
number of patients suffered
from them in this study, while
a notably lower total incidence of adverse reac-
tions was observed in patients taking Wuling
capsules. Our results indicate the safety profile
of Wuling capsules. The reason may be that
estazolam produces sedation, hypnosis and
anti-anxiety effects by inhibiting the activity of
the central nervous system, but its influence on
the central nervous system may cause adverse
reactions in the course of its use [29]. In con-
trast, Wuling capsule plays a therapeutic effect
through glycoside, adenosine, amino acids and
other bioactive components, so patients have
better tolerance and milder adverse reactions
[30].

Depression and anxiety are common psycho-
logical disorders in patients receiving blood
dialysis. Reportedly, depression and anxiety
are strongly associated with insomnia and
fatigue, and increased fatigue score and insom-
nia score in depressed patients will aggravate
their depression. So, depression and anxiety
also need to be concerned in dialysis patients
[34]. This study compared the HAMA and HAMD
scores of the two groups before and after treat-
ment, and found significantly lower HAMA and
HAMD scores in patients treated with Wuling
capsule than in those treated with estazolam
after treatment. This indicates that Wuling cap-
sules can better alleviate depression and anxi-
ety in dialysis patients. The reason for the bet-
ter alleviation of depression and anxiety may be
attributed to the relief of sleep disorder symp-
toms. Zheng et al. [32] revealed that Wuling
capsule effectively enhanced the effect of anti-
depressants possibly through anti-inflamma-
tion. Li et al. [33] found that Wuling capsule
effectively alleviated the helplessness and
depression in mouse models of acquired help-

Am J Transl Res 2023;15(11):6534-6542



Wuling capsules can alleviate sleep disorder

Table 4. Univariate analysis

Favorable prognosis group Unfavorable prognosis group

(n=84) (n=30) X/t P

Age (years) 51.4+6.9 55.4+7.7 2.643 0.009
Gender 0.109 0.741

Male 56 (66.67) 19 (63.33)

Female 28 (33.33) 11 (36.37)
Duration of dialysis (months) 30.0+£10.7 37.4+£10.8 3.244 0.002
Serum creatinine (umol/L) 631.96+72.56 638.59+54.07 0.457 0.649
Urea nitrogen (mmol/L) 17.84+4.83 17.38+3.89 0.470 0.640
Hemoglobin (g/L) 92.76+8.29 90.00+6.82 1.635 0.105
Albumin (g/L) 34.794£3.92 32.18+4.30 3.051 0.003
Serum calcium (mmol/L) 2.44+0.50 2.51+0.44 0.678 0.499
Serum phosphorus (mmol/L) 1.84+0.43 2.06+0.30 2.583 0.011
Skin pruritus 6.584 0.010

Yes 48 (57.14) 25 (83.33)

No 36 (42.86) 5 (16.67)
Primary 1.856 0.603

Chronic nephritis 38 (45.24) 15 (50.00)

Hypertensive nephropathy 13 (15.48) 5 (16.67)

Diabetic nephropathy 19 (22.62) 8 (26.67)

Others 14 (16.67) 2 (6.67)
Treatment mode 2.606 0.107

Wuling capsule 48 (57.14) 12 (40.00)

Estazolam 36 (42.86) 18 (60.00)
Table 5. Multivariate analysis

) 95% Cl of EXP (B).
Factors B S.E Wald Sig. Exp (B) — —
Lower limit Upper limit

Age 0.076 0.037 4.238 0.04 1.079 1.004 1.159
Duration of dialysis 0.072 0.026 7615 0.006 1.075 1.021 1.131
Albumin -0.213 0.068 9.664 0.002 0.808 0.707 0.924
Serum phosphorus 1.511 0.697 4.703 0.030 4.529 1.156 17.738
Skin pruritus 1.554 0.632 6.045 0.014 4.732 1.371 16.335

lessness and depression. This mechanism of
action may be associated with the improve-
ment of mitochondrial autophagy.

We evaluated the prognosis of the two groups
after 6 months. According to the results, the
research group had a slightly higher rate of
favorable prognosis than the control group, but
the difference was not significant. According to
multiple logistics regression analysis, an older
age, longer duration of dialysis, lower albumin
level, higher serum phosphorus, and skin pruri-
tus were independent risk factors for unfavor-
able prognosis. Accordingly, more attention
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should be paid to patients with these risk fac-
tors to reduce the risk of unfavorable
prognosis.

This study also has some limitations. First of
all, there was no blank control group, so it is
difficult to ascertain the specific impact of the
disease itself on the study outcomes. Secondly,
no treatment plan involving the combination of
drugs was adopted, so it is not possible to
determine whether the combination of the two
drugs has a synergistic effect on the therapy of
sleep disorders. We hope to conduct a combi-
nation therapy in future research to explore

Am J Transl Res 2023;15(11):6534-6542
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whether the combination is feasible. Finally,
because of the short treatment cycle, the
effects and adverse reactions of long-term use
of Wuling capsules remain unclear.

To sum up, this study compared Wuling cap-
sules and estazolam in the treatment of sleep
disorders in patients receiving maintenance
hemodialysis, and found that Wuling capsules
demonstrated good efficacy and safety in the
therapy of insomnia. Therefore, Wuling cap-
sules hold promise for further clinical applica-
tion in the management of sleep disorders in
this patient population.

Acknowledgements

Science and Technology Project of Health
Commission of Jiangxi Province, Fund number:
202211961.

Disclosure of conflict of interest
None.

Address correspondence to: Jiang Wang, Nephrolo-
gy Department, The Second Affiliated Hospital of
Jiujiang University, Shili Neighborhood, lJiujiang
332000, Jiangxi, China. Tel: +86-15879261626;
E-mail: m15879261626@126.com

References

[1]  Piccoli GB, Liu ZH and Levin A. Women and kid-
ney diseases: reflection on World Kidney Day
and International Woman’s Day. Arch Argent
Pediatr 2018; 116: e273-€278.

[2] Niewczas MA, Pavkov ME, Skupien J, Smiles A,
Md Dom ZI, Wilson JM, Park J, Nair V, Schlafly
A, Saulnier PJ, Satake E, Simeone CA, Shah H,
Qiu C, Looker HC, Fiorina P, Ware CF, Sun JK,
Doria A, Kretzler M, Susztak K, Duffin KL,
Nelson RG and Krolewski AS. A signature of cir-
culating inflammatory proteins and develop-
ment of end-stage renal disease in diabetes.
Nat Med 2019; 25: 805-813.

[3] Gusev E, Solomatina L, Zhuravleva Y and
Sarapultsev A. The pathogenesis of end-stage
renal disease from the standpoint of the theo-
ry of general pathological processes of inflam-
mation. Int J Mol Sci 2021; 22: 11453.

[4] Zou M, Xie J, Lan L, Zhang Y, Tian L, Chen M
and Yan Y. Safety and efficacy of hemodialysis
and peritoneal dialysis in treating end-stage
diabetic nephropathy: a meta-analysis of ran-
domized controlled trials. Int Urol Nephrol
2022; 54: 2901-2909.

6541

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Tandukar S and Palevsky PM. Continuous re-
nal replacement therapy: who, when, why, and
how. Chest 2019; 155: 626-638.

Parker KP. Sleep disturbances in dialysis pa-
tients. Sleep Med Rev 2003; 7: 131-143.
Pengo MF, loratti D, Bisogni V, Ravarotto V,
Rossi B, Bonfante L, Simioni F, Nalesso F,
Maiolino G and Calo LA. In patients with chron-
ic kidney disease short term blood pressure
variability is associated with the presence and
severity of sleep disorders. Kidney Blood Press
Res 2017; 42: 804-815.

Han Y, Song X, Liu Y, Zhang W, Li J, Tu Y and
Chang W. The effects of depression and age on
sleep disturbances in patients with non-dialy-
sis stage 3-5 chronic kidney disease: a single-
center study. Int Urol Nephrol 2020; 52: 739-
748.

Jhamb M, Liang K, Yabes J, Steel JL, Dew MA,
Shah N and Unruh M. Prevalence and corre-
lates of fatigue in chronic kidney disease and
end-stage renal disease: are sleep disorders a
key to understanding fatigue? Am J Nephrol
2013; 38: 489-495.

McCleery J and Sharpley AL. Pharmacother-
apies for sleep disturbances in dementia.
Cochrane Database Syst Rev 2020; 11:
CD009178.

Zheng C, Xu J, Chen C, Lin F, Shao R, Lin Z, Liu
Y and Zhou Y. Effects of sleep disorders and
sedative-hypnotic medications on health-relat-
ed quality of life in dialysis patients. Int Urol
Nephrol 2019; 51: 163-174.

Peng L, Zhang X, Kang DY, Liu XT and Hong Q.
Effectiveness and safety of Wuling capsule for
post stroke depression: a systematic review.
Complement Ther Med 2014; 22: 549-566.
Song A, Ko HJ, Lai MN and Ng LT. Protective
effects of Wu-Ling-Shen (Xylaria nigripes) on
carbon tetrachloride-induced hepatotoxicity
in mice. Immunopharmacol Immunotoxicol
2011; 33: 454-460.

Jen Cl, Su CH, Lu MK, Lai MN and Ng LT.
Synergistic anti-inflammatory effects of differ-
ent polysaccharide components from Xylaria
nigripes. J Food Biochem 2021; 45: e13694.
Divate RD, Wang PM, Wang CC, Chou ST,
Chang CT and Chung YC. Protective effect of
medicinal fungus Xylaria nigripes mycelia ex-
tracts against hydrogen peroxide-induced
apoptosis in PC12 cells. Int J Immunopathol
Pharmacol 2017; 30: 105-112.

Zhou H, Zhao Y, Peng W, Han W, Wang D, Wang
Z, Ren X, Pan G, Lin Q and Wang X. Efficacy and
safety of Wuling capsule for insomnia disorder:
a systematic review and meta-analysis of ran-
domized controlled trials. Sleep Med 2022;
93: 1-14.

Am J Transl Res 2023;15(11):6534-6542


mailto:m15879261626@126.com

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Wuling capsules can alleviate sleep disorder

Inker LA, Astor BC, Fox CH, Isakova T, Lash JP,
Peralta CA, Kurella Tamura M and Feldman HI.
KDOQI US commentary on the 2012 KDIGO
clinical practice guideline for the evaluation
and management of CKD. Am J Kidney Dis
2014; 63: 713-735.

Han Q, Liu B, Lin S, Li J, Liang P, Fu S, Zheng G,
Yang S, Li B and Yang Q. Pittsburgh sleep qual-
ity index score predicts all-cause mortality in
Chinese dialysis patients. Int Urol Nephrol
2021; 53: 2369-2376.

Jing MJ, Lin WQ, Wang Q, Wang JJ, Tang J,
Jiang ES, Lei YX and Wang PX. Reliability and
construct validity of two versions of Chalder
Fatigue scale among the general population in
mainland China. IntJ Environ Res Public Health
2016; 13: 147.

Lieh Yeh T, Liang Huang C, Kuang Yang Y, Dar
Lee Y, Cheng Chen C and See Chen P. The ad-
justment to iliness in patients with generalized
anxiety disorder is poorer than that in patients
with end-stage renal disease. J Psychosom
Res 2004; 57: 165-170.

Bucks RS, Nanthakumar S, Starkstein SS,
Hillman DR, James A, McArdle N, Hatch K and
Skinner TC. Discerning depressive symptoms
in patients with obstructive sleep apnea: the
effect of continuous positive airway pressure
therapy on Hamilton Depression Rating Scale
symptoms. Sleep 2018; 41.

Scherer JS, Combs SA and Brennan F. Sleep
disorders, restless legs syndrome, and uremic
pruritus: diagnosis and treatment of common
symptoms in dialysis patients. Am J Kidney Dis
2017; 69: 117-128.

Hamzi MA, Hassani K, Asseraji M and El
Kabbaj D. Insomnia in hemodialysis patients:
a multicenter study from morocco. Saudi J
Kidney Dis Transpl 2017; 28: 1112-1118.
Benetou S, Alikari V, Vasilopoulos G,
Polikandrioti M, Kalogianni A, Panoutsopoulos
Gl, Toulia G, Leftheriotis D and Gerogianni G.
Factors associated with insomnia in patients
undergoing hemodialysis. Cureus 2022; 14:
e22197.

Eloot S, Holvoet E, Dequidt C, Maertens SJ,
Vanommeslaeghe F and Van Biesen W. The
complexity of sleep disorders in dialysis pa-
tients. Clin Kidney J 2021; 14: 2029-2036.

6542

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

Wang WD, Li GX, Hong L, Liu YJ, Zhao Y, Lin YN,
Wang F, Li T, Yan X and Huang YY. Low resis-
tance thought induction sleep-regulating tech-
nique (TIP3-2) combined with medication for
primary insomnia: a randomized controlled tri-
al. Int J Behav Med 2014; 21: 618-628.
Wuling Capsule Clinical Application Expert
Consensus Group; Division of Psychosomatic
Medicine, Chinese Medical Association.
Recommendations on clinical application of
Wuling Capsule in psychosomatic related dis-
orders: an expert consensus. Zhonghua Nei Ke
Za Zhi 2020; 59: 427-432.

Lin Y, Wang XY, Ye R, Hu WH, Sun SC, Jiao HJ,
Song XH, Yuan ZZ, Zheng YY, Zheng GQ and He
JC. Efficacy and safety of Wuling capsule, a
single herbal formula, in Chinese subjects with
insomnia: a multicenter, randomized, double-
blind, placebo-controlled trial. J Ethnophar-
macol 2013; 145: 320-327.

Xu D, Ji J, Xiang P, Yan H, Duan G and Shen M.
Time course of estazolam in single-strand hair
based on micro-segmental analysis after con-
trolled oral administration. Front Chem 2022;
10: 996857.

Wang H, Chen H, Gao Y, Wang S, Wang X,
Tang X, Fang W, Shi X, Yao J and Chen Q. The
effect of wuling capsule on depression in type
2 diabetic patients. Biosci Rep 2020; 40:
BSR20191260.

Sakiqi J, Vasilopoulos G, Koutelekos I, Polikan-
drioti M, Dousis E, Pavlatou N, Kalogianni A,
Tsirigotis S and Gerogianni G. Depression
among hemodialysis patients: related factors
and the impact of insomnia and fatigue.
Cureus 2022; 14: €25254.

Zheng W, Zhang YF, Zhong HQ, Mai SM,
Yang XH and Xiang YT. Wuling capsule for ma-
jor depressive disorder: a meta-analysis of ran-
domised controlled trials. East Asian Arch
Psychiatry 2016; 26: 87-97.

Li D, Zheng J, Wang M, Feng L, Liu Y, Yang N
and Zuo P. Wuling powder prevents the depres-
sion-like behavior in learned helplessness
mice model through improving the TSPO medi-
ated-mitophagy. J Ethnopharmacol 2016; 186:
181-188.

Am J Transl Res 2023;15(11):6534-6542



