
REVIEW
published: 26 April 2018

doi: 10.3389/fnut.2018.00031

Frontiers in Nutrition | www.frontiersin.org 1 April 2018 | Volume 5 | Article 31

Edited by:

Noiro Iizuka,

Hiroshima University, Kasumi

Campus, Japan

Reviewed by:

Tomoyuki Shimada,

Hiraka General Hospital, Japan

Koichiro Tanaka,

Toho University, Japan

*Correspondence:

Hajime Nakae

nakaeh@doc.med.akita-u.ac.jp

Specialty section:

This article was submitted to

Clinical Nutrition,

a section of the journal

Frontiers in Nutrition

Received: 20 March 2018

Accepted: 12 April 2018

Published: 26 April 2018

Citation:

Nakae H, Hiroshima Y and

Hebiguchi M (2018) Kampo Medicines

for Frailty in Locomotor Disease.

Front. Nutr. 5:31.

doi: 10.3389/fnut.2018.00031

Kampo Medicines for Frailty in
Locomotor Disease
Hajime Nakae 1,2*, Yuko Hiroshima 2 and Miwa Hebiguchi 2

1Department of Emergency and Critical Care Medicine, Akita University Graduate School of Medicine, Akita, Japan,
2Department of Traditional Japanese Medicine, Akita University Hospital, Akita, Japan

Frailty is a syndrome that includes broad problems of senility and consists of three

domains: physical, psychological, and social. Kampo medicine is used for intervention

in cases of hypofunction in a mental or physical state. Kampo treatment, using Hojin

formulations such as Hachimijiogan and Gosyajinkigan, is useful in patients with “jinkyo,”

or kidney hypofunction. Ketsu includes both blood and its metabolic products that

circulate throughout the body. Oketsu is a disturbance of ketsu and is considered

to be a microcirculation disorder. Anti-oketsu formulations, such as Keishibukuryogan

and Jidabokuippo, are useful in the treatment of trauma patients who are experiencing

swelling and pain. “Ki” is the universal energy that exists in the world. Hoki formulations,

such as Rikkunshito and Hochuekkito, are useful in patients with poor appetites

for reinforcing vital energy. Juzentaihoto and Ninjinyoeito are useful in patients with

hypofunction of ki and ketsu, which are accompanying symptoms of coldness or

cutaneous dryness. Thus, Kampo medicines can be used as a superior approach for

the management of frailty.

Keywords: traditional Japanesemedicine, sarcopenia, locomotive syndrome, hypofunctional constitution, trauma,

Gosyajinkigan, Jidabokuippo

INTRODUCTION

Recently, sarcopenia, frailty, and locomotive syndrome have become known as disorders that are
mainly caused by aging (1). These disorders have been considered in the context of a long life
expectancy and illustrate the importance of promoting preventive care in Japan where the aging
society progress (2, 3).

Here, we provide an outline regarding prevention and intervention for frailty in locomotor
disease using Kampo medicine.

FRAILTY AND SARCOPENIA

Since physiological residual function decreases in a senile state, it becomes difficult to endure a
higher level of stress, thereby resulting in frailty. Notably, frailty is considered to be a state that is
easy to enter into, in the context of a bionomics disorder, and may require nursing care.

Sarcopenia is a syndrome that is characterized by progressive and generalized loss of skeletal
muscle mass and strength, with a risk of adverse outcomes such as physical disability, poor
quality of life, and death (4). Further, frailty includes both physical and mental problems, such as
cognitive dysfunction or depression, and social problems, including economic hardship (5). Thus,
frailty is a problem that is widely indicative of a senile state, consisting of these three domains.
Frailty is defined as a clinical syndrome in which three or more of the following criteria are
present: unintentional weight loss (10 lbs. in the previous year), self-reported exhaustion, weakness
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(grip strength), slow walking speed, and low physical activity (6).
Among these criteria, weakness and slowness are also indicative
of sarcopenia, suggesting that sarcopenia is a central element of a
physical frailty (7).

INTERVENTION AND PREVENTION OF
FRAILTY

For intervention and prevention of frailty, exercise therapy
and nutrition care for sarcopenia is critical. Elderly people
cannot perform exercise therapy because of weakening physical
strength and a variety of physical symptoms. Pain control plays
a key role in locomotor disease. However, elderly people cannot
often utilize nonsteroidal anti-inflammatory drugs (NSAIDs)
because of gastrointestinal (GI) disorder or renal dysfunction.
Furthermore, it may be difficult to tolerate Western medicines,
due to the side effects of anticonvulsant or opioid drugs.

In such cases, Kampo medicines may be useful to raise of
physical strength and improve appetite (Figure 1).

TREATMENT WITH KAMPO MEDICINE
FOR THE LOCOMOTOR DISEASE

Frailty is a state between disability and robust health. If
appropriate intervention is performed against frailty, it is possible
for frail patients to return to a healthy state (8). This concept
is similar to “mibyo,” or presymptomatic disease, in Kampo
medicine. Mibyo is a state between illness and health, which
can require treatment to prevent diseases from worsening and

FIGURE 1 | Approach to frailty treatment, using Kampo medicines.

spreading to other parts of the body. Western medicine has no
tests and, hence, no treatments available for people who have
minor symptoms; however, Kampo recognizes even the slightest
of these abnormalities, and takes action against them. In short,
intervention by Kampo preparations and lifestyle guidance can
change the body, such that it does not become ill, thereby
preserving the health of the individual.

Frailty includes mental problems. In Kampo medicine, since
ki, the universal energy that exists in the world, is considered
to be a basic element of life, it is thought to support all

mental, as well as physical, functions and bodily structures.
This concept is referred to as the “relation of mind and body.”

Therefore, there are similarities between the philosophy of
Kampo medicine and frailty, such that mind and body are
regarded as inseparable.

Kampo medicine intervenes in cases of hypofunction in
a mental or physical state, in a manner that is known
as hypofunctional constitution. Notably, when elderly people
with coldness suffer from reduced lower limb and bladder
function, Kampo treatment is well applied. These symptoms are
diagnosed as “jinkyo,” kidney hypofunction. Hojin formulations
for jinkyo, such as Rokumigan (RG), Hachimijiogan (HJG), and
Gosyajinkigan (GJG), are used. HJG consists of Rehmannia Root,
Cornus Fruit, Dioscorea Rhizome, Alisma Rhizome, Hoelen,
Moutan Bark, Cinnamon Bark, and Aconite Tuber. It is applied
in cases of nephritis, diabetes, impotence, sciatica, lumbago,
bladder catarrh, prostatic hypertrophy, and hypertension, among
others. Kawago has studied whether HJG can improve quality
of life in Japanese patients with peripheral arterial disease
(PAD). In the patients with the intermittent claudication caused
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TABLE 1 | Vasodilatory activities in Hojin formulations ((9), revised).

Pharmacological action Rokumigan Hachimijiogan Gosyajinkigan

Vascular endothelial cell Nitric oxide synthesis + + +

Prostaglandin I2 synthesis − − −

Vascular smooth muscle cell Calcium channel inhibitor + + +

Protein kinase C inhibitor + + +

Beta receptor agonist − + +

by PAD, it was suggested that HJG administration might
improve quality of life (10). GJG is a prescription that adds
Achyranthes Root and Plantago Seed to HJG. It is applied

in cases of lumbago, coldness of the lower part of the body,
micturition abnormalities (diuresis, urinary frequency, night

urination), visual impairment (cataracts, blurred vision), hearing

impairment (hearing loss, tinnitus), and edematous tendency.
GJG is typically used for numbness in the lower limbs. In terms

of pain relief effects, central analgesia has been observed through
the stimulation of the κ opioid receptor, whereas peripheral
analgesia has been observed through increased nitric oxide-
production (11, 12). In a mouse model of neuropathic pain,
analgesia has been reported through suppression of TNF—α

expression from activated microglia (13). In a clinical setting,
it was reported that GJG contributed to the suppression of
peripheral neuropathy with the FOLFOX therapy for colorectal
cancer (14). However, GJG did not prevent oxaliplatin-
associated peripheral neuropathy in a multicenter randomized
phase III trial (15). There remains controversy regarding
whether GJG prevents chemotherapy-induced peripheral
neuropathy in patients undergoing neurotoxic chemotherapy
(9). Watanabe investigated whether GJG reduces the onset
of diabetic complications (16). After 5 years of observation,
116 patients underwent analysis. Deterioration of the ankle
reflex was suppressed in the GJG group. In addition, glycated

hemoglobin and fasting plasma glucose were reduced in the
GJG group. Kishida showed that GJG suppressed sarcopenia

via the IGF-1/insulin pathway, maintained the expression of

mitochondrial-related transcription factors, and suppressed
TNF-α in senescence-accelerated mice (17). These results
indicate that GJG is a promising candidate for relief from
sarcopenia. Satoh reported that decreased pharmacological
aging was observed in a single medical preparation, and
that multicomponent composition medicines, such as Hojin
formulations, showed an anti-aging effect (18). Interestingly, the
vascular relaxant effect differs among three preparations (RG,
HJG, and GJG; Tables 1, 2). Thus, GJG improves disuse atrophy
through analgesia and prevents frailty. Herbal formulations
containing Rehmannia Root as major ingredient are known as

Rehmannia drug group. Since the Rehmannia drug group does
not include licorice, there is no risk of pseudoaldosteronism.

Nevertheless, Rehmannia Root might cause a GI disorder. When

GI disorder develops, the administration of the Rehmannia
drug group should be avoided before a meal; rather, it should
be taken after a meal. Another option is the use of Rehmannia
Root together with Anchusan (AS); this combination is used in

TABLE 2 | Behaviors in Hojin formulations ((9), revised).

Pharmacological action Clinical effect

Calcium channel inhibitor Anti-atherogenic effect

Beta receptor agonist Improvement of urinary disturbance

Protein kinase C inhibitor Improvement of coldness in legs

Anticoagulant and antithrombogenic activities Improvement of numbness in legs

Superoxide dismutase mimicking activity

Lipid metabolism regulation

Glycometabolism regulation

Diuretic activity

Improvement of kidney function

patients with hypofunctional constitution and abdominal pain,
as well as heartburn, nausea, vomiting, epigastric discomfort,
and malaise. Aconite Tuber is also added to improve “ki,” which
gradually decreases through aging. Aconite Tuber provides
antioxidant activity, analgesia, and an increased vascular flow
(19, 20). Small amounts of Aconite Tuber can be used for
arthralgia and somatic pain with coldness in elderly patients
(21). Even in a kidney hypofunction state (jinkyo), when the
clockwise circulation of ki is disturbed or a GI disorder is
caused by Rehmannia Root, the Keishito (KT) group should be
used instead. KT is used in patients who exhibit signs such as
hypofunction, poor digestion, and exhaustion. KT consists of
five herbs; Cinnamon Bark, Peony Root, Jujube Fruit, Ginger
Rhizome, and Glycyrrhiza Root. Each formulation in KT group
has a modified admixture based on the combination of the
five KT herbs. Keishikajutsubuto (KKJBT) is a prescription
that includes additional Atractyloids Lanceae Rhizome and
Aconite Tuber, in combination with KT. It is applied in cases of
coldness or to manage symptoms that become worse in cold (22).
Kakkonkajutsubuto (KTKJBT) is a prescription that includes
additional Atractyloids Lanceae Rhizome and Aconite Tuber, in
combination with Kakkonto. It is applied in cases of pain and
stiffness of the upper body (23).

“Ketsu” means red liquid. Ketsu includes both blood and its
metabolic products that circulate throughout the body supplying
nutrients to cells under the high-level control of ki. “Sui” means
colorless liquids, bodily fluid or water. Sui includes all bodily
fluids other than ketsu. Ki is represented by the nervous system,
ketsu immunological function, and sui the various hormonal
secretions that affect metabolism according to the theory of ki,
ketsu, and sui. Swelling and pain caused by trauma is regarded
as “oketsu.” Oketsu is a disturbance of ketsu and is considered

Frontiers in Nutrition | www.frontiersin.org 3 April 2018 | Volume 5 | Article 31

https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Nakae et al. Kampo Medicine for Frailty

FIGURE 2 | Comparison of treatment durations and expenditures for medication between the jidabokuippo (JDI) and the non-steroidal anti-inflammatory drugs

(NSAIDs) groups ((24) revised). (A). Median treatment duration is significantly lower in the JDI group than in the NSAIDs group (P < 0.001). (B) Median expenditures for

medication are significantly lower in the JDI group than in the NSAIDs group (P < 0.0001).

FIGURE 3 | Relationship between ages and treatment durations ((25) revised).

A significant correlation is observed between the parameters. (n = 643, r =

0.150, P < 0.0005).

to be a microcirculation disorder. Keishibukuryogan (KBG),
Jidabokuippo (JDI), and Tsudosan (TS) are used to treat oketsu.
Kampo formulations exhibit antioxidant activity that is thought
to be associated with swelling reduction (26, 27). We compared
the efficacies of JDI and NSAIDs in patients with rib fracture
by analyzing the treatment duration (24). Our results suggested,
that compared with NSAIDs, JDI could shorten the duration of
treatment and may provide a promising analgesic agent, from
a medical economic viewpoint (Figure 2). It is unclear whether
JDI effectively shortens the healing period or whether NSAIDs
effectively delay healing. In either case, our results prove the non-
inferiority of JDI to NSAIDs. We have used JDI for the treatment
of various traumas, including multiple injuries, as well as simple
bruise and sprain (28, 29). In our previous study, the efficacy
rate was 91.6% in 643 patients with trauma who underwent JDI
treatment (25). The necessary treatment period became longer
with age (Figure 3). This may reflect the fact that wound healing
increases with aging. Early intervention for pain control caused
by trauma is necessary for elderly people, for the purpose of frailty
prevention.

Even in a case of locomotor disease, when a patient
complains of poor appetite, which is caused due to deficiency
of ki, Hoki formulations for reinforcing vital energy, such as
Rikkunshito (RT) and Hochuekkito (HET), should be used
initially. Juzentaihoto (JTT) and Ninjinyoeito (NYT) are used
for concomitant hypofunction of ki and ketsu, along with the
accompanying symptoms of coldness or cutaneous dryness.
NYT demonstrates hematopoietic activity and is effective for
osteoporosis management (30). Frailty and apathy negatively
affect the progression of Alzheimer’s disease (31, 32). Ohsawa
reported that NYT was effective for anorexia of aging in
Alzheimer’s disease (33).

Needless to say, Kampo medicines are not magical panaceas
for frailty with locomotor disease. In order to engage in these
problems, cooperation among various types of professions is
required.

CONCLUSION

Pain control, as well as nutritional and mental management,
are important for cases of frailty with locomotor disease.
Since Kampo formulations are composed of multiple crude
drugs, a single prescription can address several symptoms
simultaneously. Thus, Kampo medicines can be used as a
superior approach for the treatment of frailty.

ETHICS STATEMENT

As for our studies performed at Akita University Hospital,
informed consent was obtained from all of the patients and their
families involved at the time of their enrollment. The study was
performed with the approval of the ethic committee of the Akita
University Hospital and was performed in accordance with the
guidelines of good clinical practice.

AUTHOR CONTRIBUTIONS

HN conceived the original idea, and developed it in collaboration
with YH and MH. HN wrote the first draft of the article. All
authors contributed to revisions.

Frontiers in Nutrition | www.frontiersin.org 4 April 2018 | Volume 5 | Article 31

https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles


Nakae et al. Kampo Medicine for Frailty

REFERENCES

1. Nakamura K. A “super-aged” society and the “locomotive syndrome”. J Orthop

Sci. (2008) 13:1–2. doi: 10.1007/s00776-007-1202-6

2. Nakamura K, Ogata T. Locomotive syndrome: definition and

management. Clinic Rev Bone Miner Metab. (2016) 14:56–67.

doi: 10.1007/s12018-016-9208-2

3. Akahane M, Maeyashiki A, Tanaka Y, Imamura T. The impact of

musculoskeletal diseases on the presence of locomotive syndrome. Mod

Rheumatol. (2018) 12:1–16. doi: 10.1080/14397595.2018.1452173

4. Cruz-Jentoft AJ, Baeyens JP, Bauer JM, Boirie Y, Cederholm T, Landi F, et al.

Sarcopenia: European consensus on definition and diagnosis: report of the

European working group on sarcopenia in older people. Age Ageing (2010)

39:412–23. doi: 10.1093/ageing/afq034

5. Ouchi Y, Arai H. Statements for Frailty from the Japan Geriatric Society.

(2014). Available online at: https://www.jpn-geriat-soc.or.jp/info/topics/pdf/

20140513_01_01.pdf

6. Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al.

Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci.

(2001) 56:M146–56. doi: 10.1093/gerona/56.3.M146

7. Xue QL, Bandeen-Roche K, Varadhan R, Zhou J, Fried LP. Initial

manifestations of frailty criteria and the development of frailty phenotype in

theWomen’s Health and Aging Study II. J Gerontol A. Biol Sci Med Sci. (2008)

63:984–90. doi: 10.1093/gerona/63.9.984

8. Kuzuya M. Impact of sarcopenia and frailty on elderly health. Jpn J Geriat.

(2009) 46:279–85.

9. KuriyamaA, Endo K. Goshajinkigan for prevention of chemotherapy-induced

peripheral neuropathy: a systematic review and meta-analysis. Support Care

Cancer (2018) 26:1051–59. doi: 10.1007/s00520-017-4028-6

10. Kawago K, Shindo S, Inoue H, Akasaka J, Motohashi S, Urabe G, et al. The

effect of Hachimi-Jio-Gan (Ba-Wei-Di-Huang-Wan) on the quality of life in

patients with peripheral arterial disease: a prospective study using Kampo

medicine. Ann Vasc Dis. (2016) 9:289–94. doi: 10.3400/avd.oa.15-00133

11. Suzuki Y, Goto K, Ishige A, Komatsu Y, Kamei J. Antinociceptive effect of

Gosha-jinki-gan, a Kampomedicine, in streptozotocin-induced diabetic mice.

Jpn J Pharmacol. (1999) 79:169–75.

12. Suzuki Y, Goto K, Ishige A, Komatsu Y, Kamei J.. Antinociceptive

mechanism of Gosha-jinki-gan in streptozotocin-induced diabetic animals:

role of nitric oxide in the periphery. Jpn J Pharmacol. (1999) 79:387–91.

doi: 10.1254/jjp.79.387

13. Nakanishi M, Nakae A, Kishida Y, Baba K, Sakashita N, Shibata M, et al.

Go-sha-jinki-Gan (GJG) ameliorates allodynia in chronic constriction injury-

model mice via suppression of TNF-α expression in the spinal cord.Mol Pain.

(2016) 12:1–6. doi: 10.1177/1744806916656382

14. Kono T, Hata T, Morita S, Munemoto Y, Matsui T, Kojima H, et al.

Goshajinkigan oxaliplatin neurotoxicity evaluation (GONE): a phase

2, multicenter, randomized, double-blind, placebo-controlled trial of

goshajinkigan to prevent oxaliplatin-induced neuropathy. Cancer Chemother

Pharmacol. (2013) 72:1283–90. doi: 10.1007/s00280-013-2306-7

15. Oki E, Emi Y, Kojima H, Higashijima J, Kato T, Miyake Y, et al. Preventive

effect of Goshajinkigan on peripheral neurotoxicity of FOLFOX therapy

(GENIUS trial): a placebo-controlled, double-blind, randomized phase III

study. Int J Clin Oncol. (2015) 20:767–75. doi: 10.1007/s10147-015-0784-9

16. Watanabe K, Shimada A, Miyaki K, Hirakata A, Matsuoka K, Omae K, et al.

Long-term effects of goshajinkigan in prevention of diabetic complications: a

randomized open-labeled clinical trial. Evid Based Complement Alternat Med.

(2014) 2014:128726. doi: 10.1155/2014/128726

17. Kishida Y, Kagawa S, Arimitsu J, Nakanishi M, Sakashita N, Otsuka S., et

al. Go-sha-jinki-Gan (GJG), a traditional Japanese herbal medicine, protects

against sarcopenia in senescence-accelerated mice. Phytomedicine (2015)

22:16–22. doi: 10.1016/j.phymed.2014.11.005

18. Satoh H, Nishida S, Tsuchida K. Kampo pharmacology: modulation by Hojin

formulations of age-dependent vasodilatation and the dependence of diseases.

Nihon Yakurigaku Zasshi. (2016) 147:144–7. doi: 10.1254/fpj.147.144

19. Nakae H. Clinical evaluation of the finger tissue blood volume during

shuchi-bushi powder administration. Kampo Med. (2008) 59:809–12.

doi: 10.3937/kampomed.59.809

20. Nakae H. Clinical evaluation of oxidative stress after taking

powdered processed Aconite Tuber. Kampo Med. (2010) 61:15–8.

doi: 10.3937/kampomed.61.15

21. Nakae, H. Efficacy of powdered processed Aconite Tuber in patients with

arthralgia and somatic pain. Jpn J Occup Traumatol. (2010) 58:150–4.

22. Hamaguchi S, Komatsuzaki M, Kitajima T, Egawa H. A retrospective

study assessing Kampo medicine for the treatment of lower extremity

symptoms caused by lumber spinal diseases. Kampo Med. (2017) 68:366–71.

doi: 10.3937/kampomed.68.366

23. Nakae H, Hebiguchi M, Horikawa A, Kodama H. Efficacy of

Kakkonkajutsubuto in patients with scapulohumeral periarthritis. Pers

Med Univers. (2014) 2:30–5.

24. Nakae H, Yokoi A, Kodama H, Horikawa A. Comparison of the effects

on rib fracture between the traditional Japanese medicine Jidabokuippo

and nonsteroidal anti-Inflammatory drugs: a randomized controlled

trial. Evid Based Complement Alternat Med. (2012) 2012:837958.

doi: 10.1155/2012/837958

25. Nakae H, Hebiguchi M, Hiroshima Y, Okuyama M, Igarashi T. Jidabokuippo

use in patients with trauma. Kampo Newest Ther. (2016) 25:245–51.

26. Nakae, H. Clinical evaluation of oxidative stress after taking jidabokuippo.

Kampo Med. (2010) 61:847–52. doi: 10.3937/kampomed.61.847

27. Nakae H. Determination of the total antioxidant capacity for comparing

different types of suspensions of Kampo extract. Int J Integrative Med. (2011)

3:62–6.

28. Nakae H, Hebiguchi M, Okuyama M. Jidabokuippo use in patients

with fractures of the extremities. Pers Med Univers. (2015) 4:66–9.

doi: 10.1016/j.pmu.2014.10.002

29. Nakae H, Okuyama M, Igarashi T. Traumatic lateral abdominal wall

hematoma treated with Kampo medicines. Traditional Kampo Med. (2015)

2:102–4. doi: 10.1002/tkm2.1022

30. Fujii Y, Imamura M, Han M, Hashino S, Zhu X, Kobayashi H, et al.

Recipient-mediated effect of a traditional Chinese herbal medicine, ren-shen-

yang-rong-tang (Japanese name: ninjin-youei-to), on hematopoietic recovery

following lethal irradiation and syngeneic bone marrow transplantation.

Int J Immunopharmacol. (1994) 16:615–22. doi: 10.1016/0192-0561(94)

90134-1

31. Spalletta G, Long JD, Robinson RG, Trequattrini A, Pizzoli S, Caltagirone C, et

al. Longitudinal neuropsychiatric predictors of death in Alzheimer’s disease. J

Alzheimers Dis. (2015) 48:627–36. doi: 10.3233/JAD-150391

32. Kojima G, Liljas A, Iliffe S, Walters K. Prevalence of frailty in mild

to moderate Alzheimer’s disease: a systematic review and meta-analysis.

Curr Alzheimer Res. (2017) 14:1256–63. doi: 10.2174/15672050146661704

17104236

33. Ohsawa M, Tanaka Y, Ehara Y, Makita S, Onaka K. A Possibility of

simultaneous treatment with the multicomponent drug, Ninjin’yoeito, for

anorexia, apathy, and cognitive dysfunction in frail Alzheimer’s disease

patients: an open-label pilot study. J Alzheimer Dis Rep. (2017) 1:229–35.

doi: 10.3233/ADR-170026

Conflict of Interest Statement:HN has received lecture fees from Tsumura & Co.

The other authors declare that the research was conducted in the absence of any

commercial or financial relationships that could be construed as a potential conflict

of interest.

Copyright © 2018 Nakae, Hiroshima and Hebiguchi. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Nutrition | www.frontiersin.org 5 April 2018 | Volume 5 | Article 31

https://doi.org/10.1007/s00776-007-1202-6
https://doi.org/10.1007/s12018-016-9208-2
https://doi.org/10.1080/14397595.2018.1452173
https://doi.org/10.1093/ageing/afq034
https://www.jpn-geriat-soc.or.jp/info/topics/pdf/20140513_01_01.pdf
https://www.jpn-geriat-soc.or.jp/info/topics/pdf/20140513_01_01.pdf
https://doi.org/10.1093/gerona/56.3.M146
https://doi.org/10.1093/gerona/63.9.984
https://doi.org/10.1007/s00520-017-4028-6
https://doi.org/10.3400/avd.oa.15-00133
https://doi.org/10.1254/jjp.79.387
https://doi.org/10.1177/1744806916656382
https://doi.org/10.1007/s00280-013-2306-7
https://doi.org/10.1007/s10147-015-0784-9
https://doi.org/10.1155/2014/128726
https://doi.org/10.1016/j.phymed.2014.11.005
https://doi.org/10.1254/fpj.147.144
https://doi.org/10.3937/kampomed.59.809
https://doi.org/10.3937/kampomed.61.15
https://doi.org/10.3937/kampomed.68.366
https://doi.org/10.1155/2012/837958
https://doi.org/10.3937/kampomed.61.847
https://doi.org/10.1016/j.pmu.2014.10.002
https://doi.org/10.1002/tkm2.1022
https://doi.org/10.1016/0192-0561(94)90134-1
https://doi.org/10.3233/JAD-150391
https://doi.org/10.2174/1567205014666170417104236
https://doi.org/10.3233/ADR-170026
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.frontiersin.org/journals/nutrition#articles

	Kampo Medicines for Frailty in Locomotor Disease
	Introduction
	Frailty and sarcopenia
	Intervention and Prevention of Frailty
	Treatment With Kampo Medicine for the Locomotor Disease
	Conclusion
	Ethics Statement
	Author Contributions
	References


