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Review Article

ABSTRACT

Nocturia is one of the common disorders that are associated with certain complications such as
fracture and declined quality of life in addition to disrupting sleep. We, therefore, sought to review
the evidence on the effects and action mechanisms of medicinal plants on nocturia.

Methods: The search terms of interest were used to retrieve relevant articles published between
2000 and 2018 and indexed in the databases Institute for Scientific Information, PubMed, and
Scopus using EndNote software.

Peganum harmala and Cannabis sativa are two of the plants that have been reported to be
effective on nocturia. In addition, certain plant-based derivatives such as SagaPro and certain
combinations such as Gosha-jinki-gan, paladin kashaya, and PRO 160/120 from Viola odorata L.
(Violaceae), C.A.Mey. From Echium amoenum Fisch. (Boraginaceae), and Physalis alkekengi L.
(Solanaceae) help improve nocturia through different mechanisms.
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As with other types of treatments, plants and plant-based compounds cannot be used as
monotherapy in treating nocturia, and therefore should be used as a complementary therapy
alongside available treatments for this disorder to induce the best therapeutic effects.

Keywords: Medicinal plant; nocturia; lower urinary tract; symptoms.

1. INTRODUCTION

Nocturia is one of the most common disorders of
lower urinary tract symptoms (LUTS) [1] and
refers to waking up to urinate more than once
each night [2]. This disorder is associated with
certain complications such as benign prostatic
obstruction and overactive bladder as well as
serious adverse effects on quality of life in the
affected people [1,3]. The people with nocturia
are faced with disruption in night's sleep [4,5]
that affects different aspects of health adversely.
Inadequate night's sleep leads ultimately to
increased mortality rate [6]. In addition, these
people are likely to fall down and to develop
fracture especially femur fracture [7]. Because
this disease is multifactorial, single drug
therapies are not sufficiently efficacious [8].
Therefore, nocturia is treated by multiple
treatments including improvement of lifestyle,
chemical drugs, alpha-blockers, antimuscarinic
agents, antidiuretic therapy, and surgery [9].The
treatments for night time urination mainly include
urotherapy and different drugs such as
desmopressin, imipramine, and anticholinergic
drugs as well as behavioral therapies [10,11].
However, these treatments should be promoted
[10]. Medicinal plants can represent effective
treatments for different diseases including urinary
tract disorders. The popularity of these plants
has increased considerably because of
comparatively lower cost and fewer side effects
[12-19]. Regarding the complications of nocturia,
the present review was conducted to investigate
the effects and action mechanisms of the
medicinal plants on this night time disorder.

2. MATERIALS AND METHODS

To conduct this systematic review, the search
terms Nocturia or Nocturnal voids in combination
with Herb, Medicinal plant, and Phyto were used
to retrieve relevant articles published between
2000 and 2018 and indexed in the databases
Institute for Scientific Information, PubMed, and
Scopus using EndNote software. Then, the
plants and products that were reported to be
effective on and therefore control nocturia were
identified and, according to the research team’s
comments, included in the study. Studies that

directly examined their effect on nocturia and
showed positive effects were investigated. The
studies that Fig. 1 illustrates how the articles
were examined for inclusion in the analysis and
explains the inclusion criteria.

3. RESULTS

The medicinal plants such as Serenoa repens,
Pygeum africanum, Urtica dioica, and Cucurbita
pepo were reported to be the most important
medicinal plants effective on nocturia and certain
compounds such as isoflavones, lycopene,
selenium, and Dbeta-sitosterol are being
addressed for treating the symptoms associated
with benign prostate hyperplasia (BPH) such as
nocturia [20]. Because BPH causes certain
symptoms such as nocturia, decreased voided
urine volume, the sensory urgency to urinate, the
frequency of urination during the day or night,
inability to start and stop a urine stream [21],
most studies have reported nocturia to be one of
the symptoms to measure the severity of BPH.
Table 1 summarizes the evidence on the plants
and the phytochemical compounds that are
effective on nocturia.

Several compounds and formulations exist that
are used in traditional medicine to treat nocturia.
Gosha-jinki-gan (GJG) is a combination made up
of 10 plants that are used in Japanese traditional
medicine. This formula includes Rehmanniae

Radix, Achyranthis Radix, Coprni Fructus,
Dioscoreae = Rhizoma, Plantaginis Semen,
Alismatis Rhizoma, Hoclen, Moutan Cortex,

Cinnamomi Cortex and Aconiti Tuber.

The six-week treatment with this combination
(2.5 g GJG mixture x 3/day) can help improve
disorders of urination such as nocturia [25].
Another study showed that this combination,
without interaction with alpha1-blockers or
antimuscarinic agents, contributed to treating
nocturia [26]. However, Yoshimura et al. reported
that furosemide was more efficient in decreasing
nocturia than GJG [27]. Pataladi kashaya that
compose of Patola — Trichosanthes, dioica,
Triphala, Amla — Emblica officinalis, Haritaki —
Terminalia chebula, Vibhitaki — Terminalia
bellirica, Arishta — Nimba — Neem — Azadirachta



indica, Guduchi — Tinospora cordifolia, Dhavani —
Solanum indicium, Vrisha — Vasa — Adhatoda
vasica, Karanja — Pongamia pinnata, is a drug
used in Ayurvedic medicine that is useful to
improve BPH symptoms including nocturia in
addition to decreasing such symptoms [28].

Oelke et al. studied a plant-based combination
called PRO 160/120 (extracts from saw palmetto
fruits and stinging nettle roots), and reported that
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nocturia score, according to the International
Prostate Symptom Score (IPSS), decreased [29].
A study on the effects of hydroalcoholic extracts
of Viola odorata L. (Violaceae), C.A.Mey.
(Boraginaceae), Echium amoenum Fisch., and
Physalis alkekengi L. (Solanaceae) showed that
this combination caused IPSS including nocturia
to decline [30]. It has been even reported that
herbal capsules work better in treating nocturia
than allopathic medicine [31].

A total
from electronic database

103 Studies were found

32 Studies excluded due to out of the date,
scope and duplication

A 4

71 Candidate studies retrieved for

initial evaluation

12 Studies excluded for full text in non-
English languages

\ 4

59 Studies were considered for

inclusion

—>

47 Studies were exclude for not fulfilling
inclusion criteria and unavailable full text

12 Studies with complete data

were included in final analysis

Fig. 1. The flowchart of examining articles according to exclusion and inclusion criteria
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Table 1. Medicinal plants and their phytochemical compounds effective on nocturia

Plants/ Part of plant/ Main effects and mechanisms References

phytocompounds name Isolated from

Cannabis sativa Extracts containing Effect on cannabinoid receptors  [22]
delta-9- in the bladder and nervous
tetrahydrocannabinol system
and cannabidiol

Peganum harmala Extract Improvement in BPH [23]

symptoms including nocturia
SagaPro Angelica rchangelica Reduce the score of nocturnal [24]

bladder capacity index (NBC
index)

A number of non-clinical and in vitro studies have
reported that some plants are effective on
nocturia. For example, Pygeum africanum [32-
34], rye pollen [35], and Serenoa repens [36-41],
and also plant compound such as Cernilton
[32,42,43] and beta-sitosterols (B-sitosterol) [44]
have been found to decrease one of the
complications associated with nocturia.

Antiandrogenic action, the antiproliferative effect
exerted through the inhibition of growth factors,
anti-inflammatory/anti-oedematous  effect and
prolactin  signal modulation are certain
mechanisms that have been proposed for
treating BPH and associated complications [40].
However, the action mechanisms of the
medicinal plants in ftreating nocturia remain
ambiguous. Certain plants and their derivatives
have been reported to control nocturia through
decreasing irritable bladder via affecting spinal
kappa-opioid receptors [45] distributing water
among different organs of the body and
decreasing urination [45] and decreasing
oxidative stress. Oxidative stress through
damage to the urothelium imposes an adverse
effect on sensitizing bladder afferent [46].
Besides that, oxidative stress leads to the
overactive bladder through mediating capsaicin-
sensitive C-fibers [47].

Plants and their compounds exert good
antioxidant effects due to phenolic compounds
and vitamins E and C; therefore, they can control
oxidative stress and help treat nocturia. Although
plants and their derivatives can effectively
decrease LUTS, some studies have reported that
monotherapy is not effective in decreasing the
symptoms especially nocturia [48-50]. In
addition, it is necessary to use a combination of
the plants or their compounds to treat the
disease so that more optimal results can be
achieved [51].

Accordingly, as with routine treatments for these
two disorders, phytotherapies should be used as
complementary therapies to achieve better
outcomes. In addition, some plants can exert
diuretic effects. Prescribing these plants for the
people with this disorder should be taken into
account to avoid an increase in the associated
complications [52].

Regarding nocturnal enuresis in children, there is
convincing evidence on the effects of herbal
drugs in treating this disorder [53]. Therefore,
finely-designed clinical trials on their active
compounds and with large sample size should be
conducted to supplement available evidence on
this subject.

Nocturia is multifactorial disease and more
common among women [54,55] but In the elderly
nocturia is more frequent among men [54] and it
should be noted that in the treatment with
medicinal plants, the causes of nocturia and
gender differences should be considered. For
example, nocturnal polyuria and decreased
nocturnal bladder capacity are the major causes
of nocturia in women [56]. Testosterone
deficiency and prostatic hyperplasia (BPH) are
the leading cause of nocturia in men [57,58].
Hence, in the use of medicinal plants, must
considering the gender factor and underlying
disorders that cause nocturia,

4. CONCLUSION

Plants and plant-based compounds cannot be
used alone to treat nocturia and should be used
as a complementary therapy with routine
treatments to produce best therapeutic effects.
Many studies have been conducted on nocturia
as a symptom of BPH but very few studies have
investigated it independently. Further clinical



trials should be therefore conducted to obtain
more reliable evidence.

CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Weiss JP. Nocturia: Focus on etiology and
consequences. Reviews in  Urology.
2012;14(3-4):48-55.

van Kerrebroeck P, Abrams P, Chaikin D,
Donovan J, Fonda D, Jackson S, et al. The
standardisation of terminology in nocturia:
Report from the Standardisation Sub-
committee of the International Continence
Society. Neurourology and Urodynamics.
2002;21(2):179-83.

Tikkinen KA, Johnson TM, 2nd, Tammela
TL, Sintonen H, Haukka J, Huhtala H, et
al. Nocturia frequency, bother, and quality
of life: how often is too often? A
population-based study in  Finland.
European Urology. 2010;57(3):488-96.
Nakagawa H, Niu K, Hozawa A, lkeda Y,
Kaiho Y, Ohmori-Matsuda K, et al. Impact
of nocturia on bone fracture and mortality
in older individuals: A japanese
longitudinal cohort study. The Journal of
Urology. 2010;184(4):1413-8.

Ancoli-Israel S, Bliwise DL, Ngrgaard JP.
The effect of nocturia on sleep. Sleep
Medicine Reviews. 2011;15(2):91-7.

lkehara S, Iso H, Date C, Kikuchi S,
Watanabe Y, Wada Y, et al. Association of
sleep duration with mortality from
cardiovascular disease and other causes
for Japanese men and women: The JACC
study. Sleep. 2009;32(3):295-301.

Reeves P, Irwin D, Kelleher C, Milsom |,
Kopp Z, Calvert N, et al. The current and
future burden and cost of overactive
bladder in five European countries.
European Urology. 2006;50(5):1050-7.

Yavangi et al.; JPRI, 21(5): 1-7, 2018; Article no.JPRI.40251

8.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Yazici CM, Kurt O. Combination therapies
for the management of nocturia and its
comorbidities. Research and Reports in
Urology. 2015;7:57-63.

Park HK, Kim HG. Current evaluation and
treatment of nocturia. Korean Journal of
Urology. 2013;54(8):492-8.

DiBianco JM, Morley C, Al-Omar O.
Nocturnal enuresis: A topic review and
institution experience. Avicenna Journal of
Medicine. 2014;4(4):77-86.

Sinha R, Raut S. Management of nocturnal
enuresis - myths and facts. World Journal
of Nephrology. 2016;5(4):328-38.
Shabanian S, Khalili S, Lorigooini Z,
Malekpour A, Heidari-Soureshjani S. The
effect of vaginal cream containing ginger in
users of clotrimazole vaginal cream on
vaginal candidiasis. Journal of Advanced
Pharmaceutical Technology & Research.
2017;8(2):80-4.

Yavangi M. Use of Iranian medicinal plants
effective on male fertility indices. Journal of
Global Pharma Technology. 2017;8(10):
36-43.

Yavangi M. A systematic review of Iranian

medicinal plants effective on female
infertility. Journal of Global Pharma
Technology. 2017;8(10):44-9.

Nikfarjam M, Bahmani M, Heidari-

Soureshjani S. Phytotherapy for anxiety in
Iran: A review of the most important Anti-
anxiety medicinal plants.

Nikfarjam M, Bahmani M, Heidari-
Soureshjani S. Phytotherapy for
depression: A review of the most important
medicinal plants of flora of Iran effective on
depression.

Heidari-Soreshjani S, Asadi-Samani M,
Yang Q, Saeedi-Boroujeni A. Phytotherapy
of nephrotoxicity-induced by cancer drugs:
an updated review. J Nephropathol. 2017;
6(3):254-63.

Asadi-Samani M, Raeisi R, Heidari-
Soureshjani S, Asadi-Samani M. A review
for discovering hepatoprotective herbal
drugs with least side effects on kidney.
Journal of Nephropharmacology. 2017;
6(2):38-48.

Shirani-Boroujeni M, Heidari-Soureshjani
S, Keivani Hafshejani Z. Impact of oral
capsule of Peganum harmala on alleviating
urinary symptoms in men with benign
prostatic hyperplasia; a randomized clinical
trial. Journal of Renal Injury Prevention.
2017;6(2):127-31.



20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

Pagano E, Laudato M, Griffo M, Capasso
R. Phytotherapy of benign prostatic
hyperplasia. A Minireview. Phytother Res.
2014;28(7):949-55.

Lund TD, Blake C, Bu L, Hamaker AN,
Lephart ED. Equol an isoflavonoid:
Potential for improved prostate health, in
vitro and in vivo evidence. Reproductive
Biology and Endocrinology: RB&E. 2011;
9-4.

Brady CM, DasGupta R, Dalton C,
Wiseman OJ, Berkley KJ, Fowler CJ. An
open-label pilot study of cannabis-based
extracts for bladder dysfunction in
advanced multiple sclerosis. Mult Scler J.
2004;10(4):425-33.

Shirani-Boroujeni M, Heidari-Soureshjani
S, Keivani Hafshejani Z. Impact of oral
capsule of Peganum harmala on alleviating
urinary symptoms in men with benign
prostatic hyperplasia; a randomized clinical
trial. Journal of Renal Injury Prevention.
2017;6(2):127-31.

Sigurdsson S, Geirsson G,
Gudmundsdottir H, Egilsdottir PB,
Gudbjarnason S. A parallel, randomized,
double-blind, placebo-controlled study to
investigate the effect of SagaPro on
nocturia in men. Scand J Urol. 2013;
47(1):26-32.

Ogushi T, Takahashi S. Effect of Chinese
herbal medicine on overactive bladder.
Hinyokika Kiyo Acta Urologica Japonica.
2007;53(12):857-62.

Yagi H, Nishio K, Sato R, Arai G, Soh S,
Okada H. Clinical efficacy and tolerability
of Gosha-jinki-gan, a Japanese traditional
herbal medicine, for nocturia. Journal of
Traditional and Complementary Medicine.
2016;6(1):126-9.

Yoshimura K, Shimizu Y, Masui K, Okuno
H, Ueda T, Soda T, et al. Furosemide
versus Gosha-Jinki-Gan, a Blended Herbal
Medicine, for Nocturnal Polyuria: A
Randomized Crossover Trial. Luts. 2012;
4(2):77-81.

Pradeep EK, Umashankar KS, Hegde G. A
clinical study on the efficacy of pataladi
kashaya in the management of
'vatashteela' vis a vis 'bph' (benign
prostatic hypertrophy). International
Journal of Research in Ayurveda and
Pharmacy. 2013;4(6):814-9.

Oelke M, Berges R, Schlafke S, Burkart M.
Fixed-dose combination PRO 160/120 of
sabal and urtica extracts improves nocturia

Yavangi et al.; JPRI, 21(5): 1-7, 2018; Article no.JPRI.40251

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

in men with LUTS suggestive of BPH: Re-
evaluation of four controlled clinical
studies. World J Urol. 2014;32(5):1149-54.
Beiraghdar F, Einollahi B, Ghadyani A,
Panahi Y, Hadjiakhoondi A, Vazirian M, et
al. A two-week, double-blind, placebo-
controlled trial of Viola odorata, Echium
amoenum and Physalis alkekengi mixture
in symptomatic benign prostate
hyperplasia (BPH) men. Pharm Biol.
2017;55(1):1800-5.

Nadeem HMR, Mohiuddin E, Shahab-ud-
Din, Daniyal M, Usmanghani K.
Comparison of Anti BPH capsule (herbal)
and Terazosin HCI in the treatment of
benign prostate hyperplasia. Pak J Pharm
Sci. 2017;30(1):289-93.

MacDonald R, Ishani A, Rutks I, Wilt TJ. A
systematic review of Cernilton for the
treatment of benign prostatic hyperplasia.
Bju Int. 2000;85(7):836-41.

Wilt T, Ishani A, Mac Donald R, Rutks I,
Stark G. Pygeum africanum for benign
prostatic hyperplasia. The Cochrane
Database of Systematic = Reviews.
2002(1):CD001044.

Ishani A, MacDonald R, Nelson D, Rutks I,
Wilt TJ. Pygeum africanum for the
treatment of patients with benign prostatic
hyperplasia: A systematic review and
quantitative meta-analysis. Am J Med.
2000;109(8):654-64.

MacDonald R, Ishani A, Rutks I, Wilt TJ. A
systematic review of Cernilton for the
treatment of benign prostatic hyperplasia.
Bju Int. 2000;85(7):836-41.

Wilt T, Ishani A, Stark G, MacDonald R,
Mulrow C, Lau J. Serenoa repens for
benign prostatic  hyperplasia. The
Cochrane  Database of Systematic
Reviews. 2000(2):CD001423.

Wilt TJ, Ishani A, Rutks |, MacDonald R.
Phytotherapy  for benign prostatic
hyperplasia. Public Health  Nutrition.
2000;3(4A):459-72.

Wilt T, Ishani A, Mac Donald R. Serenoa
repens for benign prostatic hyperplasia.
The Cochrane Database of Systematic
Reviews. 2002;3:CD001423.

Lowe FC. The Role of Serenoa repens in
the Clinical Management of Lower Urinary
Tract Symptoms Due to Benign Prostatic
Hyperplasia. European Urology, Supple-
ments. 2009;8(13):894-7.

Geavlete P, Multescu R, Geavlete B.
Serenoa repens extract in the treatment of



41.

42.

43.

44.

45.

46.

47.

48.

49.

benign prostatic hyperplasia. Therapeutic
Advances in Urology. 2011;3(4):193-8.
Boyle P, Robertson C, Lowe F, Roehrborn
C. Updated meta-analysis of clinical trials
of Serenoa repens extract in the treatment
of symptomatic benign prostatic hyper-
plasia. Bju Int. 2004;93(6):751-6.

Wilt T, Mac Donald R, Ishani A, Rutks I,
Stark G. Cernilton for benign prostatic
hyperplasia. The Cochrane Database of
Systematic Reviews. 2000;2:CD001042.
Wilt TJ, Macdonald R, Ishani A, Rutks I,
Stark G. WITHDRAWN: Cernilton for
benign prostatic  hyperplasia. The
Cochrane  Database of Systematic
Reviews. 2011;5:CD001042.

Wilt T, Ishani A, MacDonald R, Stark G,
Mulrow C, Lau J. Beta-sitosterols for
benign prostatic  hyperplasia. The
Cochrane  Database of Systematic
Reviews. 2000;2:CD001043.

Yamada K, Suzuki E, Nakaki T, Watanabe
S, Kanba S. Aconiti tuber increases
plasma nitrite and nitrate levels in humans.
Journal of Ethnopharmacology. 2005;96(1-
2):165-9.

Aikawa K, Leggett R, Levin RM. Effect of

age on hydrogen peroxide mediated
contraction damage in the male rat
bladder. The Journal of Urology.

2003;170(5):2082-5.

Masuda H, Kihara K, Saito K, Matsuoka Y,
Yoshida S, Chancellor MB, et al. Reactive
oxygen species mediate detrusor
overactivity via sensitization of afferent
pathway in the bladder of anaesthetized
rats. Bju Int. 2008;101(6):775-80.
MacDonald R, Tacklind JW, Rutks I, Wilt
TJ. Serenoa repens monotherapy for
benign prostatic hyperplasia (BPH): An
updated Cochrane systematic review. Bju
Int. 2012;109(12):1756-61.

Tacklind J, MacDonald R, Rutks |, Stanke
JU, Wilt TJ. Serenoa repens for benign
prostatic hyperplasia. Cochrane Db Syst
Rev. 2012;12.

Yavangi et al.; JPRI, 21(5): 1-7, 2018; Article no.JPRI.40251

50.

51.

52.

53.

54.

55.

56.

57.

58.

Barry MJ, Meleth S, Lee JY, Kreder KJ,
Avins AL, Nickel JC, et al. Effect of
increasing doses of saw palmetto extract
on lower wurinary tract symptoms a
randomized trial. Jama-J Am Med Assoc.
2011;306(12):1344-51.

Russo A, Capogrosso P, La Croce G,
Ventimiglia E, Boeri L, Briganti A, et al.
Serenoa repens, selenium and lycopene to
manage lower wurinary tract symptoms
suggestive for benign prostatic hyper-
plasia. Expert Opin Drug Saf. 2016;
15(12):1661-70.

Clare BA, Conroy RS, Spelman K. The
diuretic effect in human subjects of an
extract of taraxacum officinale folium over
a single day. J Altern Complem Med.
2009;15(8):929-34.

Huang T, Shu X, Huang YS, Cheuk DK.
Complementary and miscellaneous inter-
ventions for nocturnal enuresis in children.
The Cochrane Database of Systematic
Reviews. 2011;12:CD005230.

Tikkinen KA, Tammela TL, Huhtala H,
Auvinen A. Is nocturia equally common
among men and women? A population
based study in Finland. J Urol. 2006;
175(2):596-600.

Wein A, Lose GR, Fonda D. Nocturia in
men, women and the elderly: A practical
approach. BJU Int. 2002;90(Suppl3):28-31.
Kim SO, Kim JS, Kim HS, Hwang EC, Oh
KJ, Kwon D, et al. Age related change of
nocturia in women. International Neurouro-
logy Journal. 2010;14(4):245-249.

Jin MH, Moon DG. Practical management
of nocturia in urology. Indian Journal of
Urology: IJU: Journal of the Urological
Society of India. 2008;24(3):289-294.
Shigehara K, Izumi K, Mizokami A, Namiki
M. Testosterone deficiency and nocturia: A
review. The World Journal of Men's Health.
2017;35(1):14-21.

© 2018 Yavangi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/23725




