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Efficacy of Herbal Medicine on Sleep Disorders in Parkinson’s Disease:
A Review of Randomized Controlled Trials

Ji-hyeon Kang, Kyungmin Baek

Dept. of Cardiovascular and Neurologic Diseases of Korean Internal Medicine,
Daegu Oriental Hospital of Daegu Haany University

ABSTRACT

Objectives: This study reviewed randomized controlled trials (RCTs) investigating the efficacy of herbal medicine on sleep
disorders associated with Parkinson's disease and suggests a better research process.

Methods: We searched for RCTs for herbal medicine treatments for sleep disorders related to Parkinson’s disease on dJuly
31, 2023 using eight databases (PubMed, Embase, the Cochrane library, China National Knowledge Infrastructure [CNKI], the
Research Information Service System [RISS]. Science ON, the Oriental Medicine Advanced Searching Integrated System
[OASIS], and the Korea Citation Index [KCIJ]). Cochrane's risk of bias tool was used to assess the quality of the RCTs.

Results: A total of 16 RCTs met all the inclusion criteria. and in most reports. the treatment group showed a significant
improvement in sleep disorders compared to the control group. Total effective rate (TER), Pittsburgh Sleep Quality Index
(PSQI), Unified Parkinson’s Disease Rating Scale (UPDRS), TCM Symptom Score (TSS), Parkinson's Disease Sleep Scale
(PDSS), etc., were used as evaluation indicators.

Conclusion: Herbal medicine is a potential treatment for sleep disorders associated with Parkinson’s disease. However, the
selected RCTs were of poor quality, and it is necessary to perform more systematic studies.

Key words: Parkinson's disease. sleep disorders, insomnia, herbal medicine
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Identification of studies via databases and registers J
)
Papers identified from databases
= (n =383):
=] -
2 Pubmed (n = 7), EMBASE (n = 154), Papers removed before screening:
= Cochrane Libraray (n = 16), ! _ . =
c CNKI (n = 174), RISS (n = 28). Duplicate removed (n =13)
= Science ON (n = 3), OASIS (n = 0),
KCI(n=1)
Papers excluded after screening the title and
abstract
()
Papers screened - Not related to Parkinson’s disease with sleep
—> disorder (PDSD) or not focus only
(n=370) PDSD(n =270)
- Not clinical trial (n = 18)
- Not related to herbal medicine treatment
intervention (n = 13)
- Ne full-text (n = 16)
o
£
5
8 Y
5 Full-text papers assessed for eligibility
Papers excluded
(n =53)
— | - Not randemized controlled trial (n = 8)
- No criteria of Parkinson’s disease and sleep
disorders (n = 25)
- Herb materials that constitute prescription are
not reported or oral taking of herbal medicine is
T— unclear (n= 4)

Papers included in final analysis

(n=16)

Fig. 1. PRISMA flow diagram of selection process.
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Table 1. Characteristics of Included Studies (2-arm Study)

Author Sample size Treatment Control .
Syndrome Period of .
year (mean age) differentiation group group treatment Outcome index Results
country T/C (T) (C)
1. PDSS _
Levodopa, Benserazide 2. PSQI L P:0'001
Song’ ) (63.46+11.33) 3 courses 3. PDQ-39 © RO
2023 o it (1 course 4. TER ey
China /62 (61.7+10.06) L EE S =28 days) 5. Plasma Glu 4 P=0032
HEBR X : (T) 9355%(C) 80.65%
+ AT Serum CysC 57, P<0.001

6.
7. LD dosage
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Levodopa, Benserazide,

Wang oo (o 1gs7an) Lo Fstazolam L AFEHRERERET 1-2. P0.01
02 o (osgger oy TR B RRE AR 3 months 2. PSQI 3. P0.01
. B — i VEM [=15 Y 9 9
China pfLiocpiglal X 3. TER (T) 9L.67%)(C) 69.44%
P’ e ) maintaining the basic WM 3 courses - Lo 1. P=0.019
22 0 (Goonen gy ML (Leowse 7 ¢ (T) 92.50%)(C) 72.50%
China H£OT0. ROBHLE Alpramlam =7 days) | Pesrém o 2-4. P€0.001
Dengh 38 (67514428) Levodopa, Benserazide ; EIS)SSS 1-3. P<0.05
W22 g (oe poed ) NR - 4 weeks 5 pon 4. P0.05
China e B ME Eszopiclone | TER (T) 86.84%>(C) 68.42%
1. TER
2. UPDRS
Chin™ e e Levodopa, 3. PSQI 1. P=0.0010
O g BN poerde. 4 weeks 4. PDQ-9 (T) 5.65%)(C) 6957%
China R Diazepam 5. Serum NE 2-7. P=0.0000
6. Serum 5-HT
7. Serum BDNF
- Levodopa, Benserazide,
Zeng® 1. TER 1. P<0.05
op1 96 (624025.00) ey ey Albrazolam 14 days 2. TSS (T) 86.1%(C) 69.4%
China /3 (623425.2D) BB B A— X 3. PSQI 2-3. PL0.05
HRnok ) T
maintaining the basic WM, ; %g{
SnE" 4o (6aas605) Levodopa, Carbidora 9 courses 3, UPDRS(I-IV) 1. PXO05
2L eronsngy MR (1 course 4. ESS (T) 93.48%)(C) 78.26%
China s e o =2 weeks) 5. PSQI 2-7. P€0.05
B OGN X 6. BI
7. Serum Hey
1. PDSS
Levodopa, Benserazide, 2. HAM-D
Huol Pramipexole, Alprazolam 3. UPDRS-1I 1-5. P<0.05
41 (651248.25) g e 4. TSS 6. P<0.05
Q0 a1 (6459:81) TFFR 4 weeks 5 pgg (T) 95.12%(C) 78.05%
1na GE-AEMR 6. TER 7-8. P<0.05
+ AT 7. Serum 5-HT
8. Serum SP
Zhang'® 31 (60744920) Levodopa, Benserazide 1. PDSS L Af;egoé'l 12 weeks
2019 a) (5903:076)  NB T 12 weeks 2. ESG 2-3, After 4, 12 weeks
China e 15 ek X 3. UPDRS-II " PO 0'5
Chen (7031£3.63) maintaining the basic WM, 1. TER L. P€0.05
W9 o (posarncy MR ToRigE 2 months 2. UPDRS (T) 9L.67%)(C) 61.11%
China R SRS DR X 3. PDSS 2-3. PL0.05
1. P=0.023
Pramipesole (T) 87.88%)(C) 63.64%
, 1. TER 2. P=0.018
Wang?
33 (628545.67)  y v prame 2. TSS 3. P=0.041
ngllfa /33 (G390e570) T HATER 8 weeks 5" psar 4 (1) A2l P=0030
— < 4. WHOQOL-BREF  (2) 48] P=0.017
] (3) 87 P=03%
(4) QAZ+AA P=0.0475
Hu? 31 (NR) 'TMS 1. PSQI 1-2. After 7 days : P<0.05
2017 NR FV— placebo 20 days 2. PSG After 14 days : P<0.01
China /31 (NR) FRREE 7, 3. UPDRS 3. P00
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o intaining the basic WM, 1. P<0.05
Thou? main 1. PSQI
29 (6511181 prmeps g Alprazolam 2. PL0.05
gg}fa /29 (6571004 TRISHE —po ) < 4 weeks g &%%QOL*BREF (T) 89.66%)(C) 75.86%
Hug ‘ 3. P<0.05
Weng? 9% (64.52+4.12) Levodopa. Benserazide 1 AIS L. P€0.01
215 o1 (6425+4.36) y dweeks 5 gR 2. P01
China O BAIRT X : (T) 72.00%)(C) 33.33%
3 courses
, maintaining the basic WM (I course 1. DP-BR 1. improvement in (T)
Pant 93 (68629 laking g, no i in (C)
2012 o NR medicine for 5 no Improvement in
. /22 (67.1£10.1) 3. SE 2-3. P0.05
China . i, 3 weeks L L5 4 P01
for 1 week)
NR : not reported, WM : Western medicine, AT : acupuncture, rTMS : repetitive transcranial magnetic stimulation,

PSQI :

Hey

sleep latency, SE :

Pittsburgh sleep quality index, TER :
Parkinson's disease questionnaire, Glu

homocysteine, PSG : po ysomnography, UPDRS :
5-HT : 5-hydroxytryptamine, BDNF : brain-derived neurotrophic factor, ESS : Epworth sleepiness scale, BI :
index, HAM-D : Hamilton depression rating scale, SP :
quality of life brief version, AIS :
sleep efficiency, L5 -

total effective rate,
glutamate, CysC :

Athens insomnia scale.

cystatin C, LD
unified Parkinson’s disease rating scale, NE :

substance P, WHOQOL-BREF :
, DP-BR :
least active consecutlve 5 hours of the day

PDSS : Parkinson's disease sleep scale, PDQ-39 : 39-Item
levodopa, TSS @ TCM symptom score,
norepinephrine,
Barthel
the world health organization
daily physical activity-biological rhythm, SL :

Table 2. Characteristics of Included Studies (3-arm Study)

Author Sample size Syndrome Treatment Treatment  Control Period of
year (mean age) diffyerentiation group 1 group 2 group treatment Outcome index Results
country T1/T2/C (TD) (T2) (C)
L (1) I : (T2 (C)*
LU @ e (1o
maintaining the basic WM IV)' o (3) I : (TD* (T2)***
Hu® 44 (6642+113) 2. CPC . E; %Aé()(m)(TZ(T(%;***
2021 /46 (67.44%659)  NR 12 weeks  (SL. WASO. e
. (3) TST (TD** (T2,C)
China /43 (66.19£7.04) Placebo TST, SE) . .
stimulation r'TMS rTMS 3 HAM-A (4) SE : (T2)
sy THUHTEA  +placebo : - 3. (T1)** (T2)***
+ BB o 4. HAM-D
Wk FERL drug 5 1D dosaze 4. (T2)** (C)
e : 5. (TL T2. C) PX0.05
NR : not reported, WM : Western medicine, rTMS : repetitive transcranial magnetic stimulation. UPDRS : unified
Parkinson's disease rating scale, CPC : cardiopulmonary coupling, SL : sleep latency, WASO : wake time after sleep
onset, TST : total sleep time, SE : sleep efficiency. HAM-A : Hamilton anxiety rating scale, HAM-D : Hamilton

depression rating scale, LD :

levodopa

Compared to before treatment, *P<0.05, ** P<0.01, ***P<0.001
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sleep disorders( American Academy of Sleep Medicine)
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Disease Sleep Scale(PDSS) B Vo] 53] A1-&-5 9]}
o] 9ol $m7}=<l Polysomnography (PSG) >
9} Epworth Sleepiness Scale(ESS)!%, ste] A&
¥ 7}8)= 39-Ttem Parkinson’s Disease Questionnaire
(PDQ-39)"%“¢} The World Health Organization
Quality of Life Brief Version(WHOQOL-BREF)%%,
$8% ¥7}=7< Hamilton Depression Rating
Scale(HAM-D)"®, 7+ ol skx] 2329} Dopamine
dosage™® %5 cheFat Frbe77) 53] gtz A}
S5

Table 3. Frequencies in Use of Herb Medicines

Boloh 19 M= ghoF 2 TMS EdA s
ITMS 5|8 vl RS o5 izd
£ Hyonh IRIE AN Al delMe
g 3AE Holx gk 2HHe] ek o
okoF FA e ghef B oFoF EBIA TS v
W3 ATl E ABFo] HERTol v fojst
3AS B4 3-arm study 13HPAME sk 2
ITMS E8A8 7, goF d5X8F, I'TMS &5
BT EF A2 Al vls] =3}l E-8-2F(dopamine
dosage)®] Fod A dsiort, 1 9 AHA
o HaiMEe ek d 'TMS E3tx 8] A&
A3} v wsled 71} 22 P-value® Rtk TER
< 9I1sE =RoA A8 72.00%904 95.65%
] & AZEE el on, gzl v
Fo8 3L Byvh

R

Frequency

Herbal formulas

10 HE (Glycyrrhizae Radix)

7 72528 ( Paconize Radix Alba), B~

(Zizyphi Semen), %% (Os Draconis)

6 ¥ofdF (Fructus Lycii), %% (Codonopsis Pilosulae Radix), 4tWE (Ostreae Testa)

5 95088 (Ramulus et Uncus), ‘&5 (Angelicae Gigantis Radix), \LWZ=88 (Cornus officinalis)

Kt (Gastrodiae Rhizoma), ¥+1=. (Biotae Semen), & (Polygalae Radix), ®7H (Polygoni

Radix Preparata)

Multiflori Caulis), 1% (Salviae Militiorrhizae Radix), i+ (Schisandrae Fructus), #% (Poria
Selerotium), MR (Testudinis Carapax et Plastrum), )II%5 (Chidii Rhizoma), "#30¥ ( Rehmanniae

48 (Achyranthes bidentata Blume),

MR (Asini Gelatinum), 28[% (Liriopes Radix), HEARMAI

3 (Longan Arillus), 7183 (Acori Graminel Rhizoma), “FE. (Pinelliae Rhizoma), ¥\ ( Rehmanniae
Radix Preparata), &kt (Albiziae Flos), AR (Albizziae Cortex), B¥kB} (Margaritifera Concha)

JIBE (Meliae Fructus), #G ( Haematitum), ¥5% (Coptidis Rhizoma), 3%+ (Scrophulariae Radix),
WH (Pelodiscis Carapax), BN (Cervi Cornus Colla), %% (Polygonati Rhizoma), < ( Poria

2 Sclerotium Cum Pini Radix). 5% (Gypsum), B (Citri Unshius Pericarpium), 5% (Epimedil
Herba), X%& (Aucklandiae Radix), ¥1% (Astragali Radix), Bi& (Polygoni Multiflori Radix),
J%. (Batryticatus Bombyx), UL (Atractylodis Rhizoma Alba)

1 W% (Cistanchis Herba) ¢ 36%
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Table 4. Adverse Effect of Included Studies

Study Adverse effect (T/C)
L Bk (3/11) (P=0.023)

Song 2. f;nﬂ@ (2/4) (P 0.403)

(2023)10 3. fiis (1/3) (P=0.309)

4. sHiERhREk (5/0)

(T) 7.50%<(C) 1250% (P>0.05)

1. LR (1/2)

Pei
L2 T (0/2)
Q02 5" e (0/1)
£ R (2/0)

(T) 4.35%<(C) 21.74% (P=0.0133)
Lt tL‘ﬂliﬂJ: (1/3)

e % BA (1)

3. EH%Zﬁ (0/3)

4. 0%z (1/2)

(T1) 4/44 (9.09%)<(C) 4/43 (9.30%)
Hu (T2) 5/46 (10.86%) (P>0.05)

2 ﬁy“ﬁzé%_

3. BEMR

Not Reported. But 3 participants were
Pan  eliminated.
(2012)%* 1. WrAEANE (1/1)

2. BhiAE (1/0)

T : treatment group, C : control group
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[Supplement 1] Full Search Expression in Each Medical Database

Database Search expression
#1 | “Parkinson disease”[Mesh] AND “Sleep Initiation and Maintenance Disorders”[Mesh]
(“Parkinson disease”[TTAB] OR “Parkinson*”[TIAB]) AND (“Sleep Initiation and Maintenance
#2 | Disorders”[TIAB] OR “Disorders of Initiating and Maintaining Sleep”[TIAB] OR
“Insomnia”’[TIAB] OR “Sleeplessness”[TIAB])
Pubmed, “Plants, Medicinal’ [Mesh] OR “Drugs, Chinese Herbal’[Mesh] OR “Medicine, Chinese
Cochrane | #3| Traditional”[Mesh] OR “Medicine, Kampo’[Mesh] OR “Medicine, Korean Traditional [ Mesh]
library OR “Herbal Medicine"[Mesh] OR “Prescription Drugs”[Mesh]
“Plants, Medicinal"[TIAB] OR “Drugs, Chinese Herbal [TIAB] OR “Medicine, Chinese
#4 | Traditional " [TIAB] OR “Medicine, Kampo'[TIAB] OR “Medicine, Korean Traditional”’[TIAB]
OR “Herbal Medicine”[TIAB] OR “Prescription Drugs’[TIAB]
(#£1 OR #2) AND (#3 OR #4)
(Parkinson disease/exp AND insomnia/exp) AND (medicinal plant/exp OR herbaceous agent/exp
OR chinese medicine/exp OR kampo medicine/exp OR kampo medicine (drug)/exp OR korean
Embase |medicine/exp OR herbal medicine/exp OR prescription drug/exp OR oriental medicine/exp
OR alternative medicine/exp OR complementary medicine OR herb/exp OR decoction® OR
botanic™)
((SU="I%&:AW OR SU="IA%:# OR SU="Parkinson disease’ OR SU ='Parkinson’s disease’
OR SU ="Parkinson’) AND (SU = HEiR&ERS OR SU="M#HEK OR SU="44FE OR SU="24F
OR SU="insomnia’ OR SU ="sleep disorder’ OR SU="sleep’)) AND (SU="H2% OR SU="%%'
CNKI |OR SU="8{ OR SU="#1" OR SU="J" OR SU="ik; OR SU="HZ OR SU="H#l OR
SU = "Herbal medicine’ OR SU ="Chinese medicine’ OR SU ='Traditional chinese medicine’ OR
SU="Powder OR SU="Pill' OR SU = Prescriptions’ OR SU="Capsule’ OR SU="Herb" OR
SU="Decoction’)
RISS,
chffglgN* (SH71H) (a7l 282)) (FheHF2)[eHFHA
KCI
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