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Fig 1 Flow chart of of sarcopenia screening
and assessment

o AY
o
o
A) o
N o
o
105-107
o
D
108-109
o
D
o
D
D A}

110-111

o

(ERE

medlive.cn

/ ( selec—
tive androgen receptor modulators SARMs) :

o

112-113
o Meta

( nandrolone)

~

", SARM ( MK-0773. LGD-
4033, BMS-564929. Enobosarm )

A

1154117
D: 65
" 1o 25- D,
( D )
119 . D
0 D
o Meta
1 SMI
; 1 SMI
120
8
17 o
121
Ghrelin

122123

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

2016
CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016

9 9 3
*221-

B2 : ( clen—
buterol) :
B-
B-
124125
Espindolol S—
. I
126

( angiotensin-con—

verting enzyme inhibitors ACEI) :
®7 . HYVET
g ACEI
( Myostatin)
. I ( ACE-031)
129-130
( functional electrical stimula—
tion FES) Bt

1 Binkley N Krueger D Buehring B. What’s in a name
revisited: should osteoporosis and sarcopenia be consid—
ered components of “dysmobility syndrome?” J . Os—

teoporos Int 2013 24:2955-2959.

(ERE

medlive.cn

2

10

11

12

Edwards MH Gregson CL Patel HP et al. Muscle size
strength and physical performance and their associations
with bone structure in the Hertfordshire Cohort Study
J . J Bone Miner Res 2013 28: 2295-2304.
Rosenberg IH. Sarcopenia: origins and clinical rele—
vance J . J Nutr 1997 127: 990S-991S.
Cruz-Jentoft A] Baeyens JP Bauer JM et al. Sarcope—
nia. European consensus on definition and diagnosis:
Report of the European Working Group on Sarcopenia in
Older People J . Age Ageing 2010 39:412-423.
Fielding RA Vellas B Evans W] et al. Sarcopenia: an
undiagnosed condition in older adults. Current consen—
sus definition: prevalence etiology and consequences.
Internationalworkinggroup on sarcopenia J . J Am Med
Dir Assoc 2011 12:249-256.
Landi F Cruz-Jentoft AJ Liperoti R et al. Sarcopenia
and mortality risk in frail older persons aged 80 years
and older: results from iISTRENTE study J . Age Age—
ing 2013 42:203-209.
Landi F Russo A Liperoti R et al. Midarm muscle
circumference physical performance and mortality: re—
sults from the aging and longevity study in the Sirente
geographic area ( ilSIRENTE study) J . Clin Nutr
2010 29:441-447.

Yalcin A Aras S Atmis V et al. Sarcopenia and mor—
tality in older people living in a nursing home in Turkey
J . Geriatr Gerontol Int 2016 Epub ahead of print .
Kim H Hirano H Edahiro A et al. Sarcopenia: Preva—
lence and associated factors based on different suggested
definitions in community-dwelling older adults J .

Geriatr Gerontol Int 2016 16: 110-122.

Janssen I Heymsfield SB Ross R et al. Lowrelative
skeletal mucle mass ( sarcopenia) in older persons is as—
sociated with functional impairment and physical disabil—
ity J . J Am Geriatr Soc 2002 50: 889-896.
Bouchard D Dionne I Brochu M et al. Sarcopenic/obe—
sity and physical capacity in older men and women: data
from the nutrition as a determinant of successful aging
( NuAge) -the Quebec longitudinal study J . Obesity:
Silver Spring 2009 17:2082-2088.

Woods J luliano S King S et al. Poor physical function
in elderly women in low-evel aged care is related to
muscle strength rather than to measures of sarcopenia

J . Clin Interv Aging 2011 6:67-76.

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

2016

9 9 3

© 222 CHIN J OSTEOPOROSIS & BONE MINER RES Vol.9 No.3 September 20 2016

13 Patel HP Syddall HE Jameson K et al. Prevalence of 23 Lee W] Liu LK Peng LN et al. Comparisons of sar—
sarcopenia in community-dwelling older people in the copenia defined by IWGS and EWGSOP criteria among
UK using the European Working Group on Sarcopenia in older people: results from the I-d.an longitudinal aging
Older People ( EWGSOP) definition: findings from the study J . J Am Med Dir Assoc 2013 14:528.
Hertfordshire Cohort Study ( HCS) J . Age Ageing 24 Legrand D Vaes B Mathei C et al. The prevalence of
2013 42:378-384. sarcopenia in very old individuals according to the Euro—

14 Verschueren S Gielen E ONeill TW et al. Sarcopenia pean consensus definition: insights from the BELFRAIL
and its relationship with bone mineral density in middle— study J . Age Ageing 2013 42:727-734.
aged and elderly European men J . Osteoporos Int 25 Malmstrom TK Miller DK Herning MM et al. Low ap-
2013 24:87-98. pendicular skeletal muscle mass ( ASM) with limited

15 Han P Kang L. Guo Q et al. Prevalence and factors as— mobility and poor health outcomes in middle-aged Afri—
sociated with sarcopenia in suburb-dwelling older Chi— can Americans J . ] Cachexia Sarcopenia Muscle
nese using the Asian Working Group for Sarcopenia defi— 2013 4:179-186.
nition J . J Gerontol A Biol Sci Med Sci 2016 71: 26 Mclntosh EI Smale KB Vallis LA. Predicting fatdree
529-535. mass index and sarcopenia: a pilot study in community—

16 YuR Leung J] Woo J. Incremental predictive value of dwelling older adults J . Age( Dordr) 2013 35:2423-
sarcopenia for incident fracture in an elderly Chinese co— 2434.
hort: Results from the Osteoporotic Fractures in Men 27 Murphy RA Ip EH Zhang Q et al. Transition to sar—
(MrOs) Study J . J Am Med Dir Assoc 2014 15: copenia and determinants of transitions in older adults:
551-558. a population-based study J . J Gerontol A Biol Sci

17 Yuki A Ando F Otsuka R et al. Epidemiology of sar— Med Sci 2014 69:751-758.
copenia in elderly Japanese J . J Phys Fitness Sports 28 Patel HP Syddall HE Jameson K et al. Prevalence of
Med 2015 4:111-115. sarcopenia in community-dwelling older people in the

18 Huang CY Hwang AC Liu LK et al. Association of dy— UK using the European Working Group on Sarcopenia in
napenia sarcopenia and cognitive impairment among Older People ( EWGSOP) definition: findings from the
community-dwelling older Taiwanese J . Rejuvenation Hertfordshire Cohort Study ( HCS) J . Age Ageing
Res 2016 19:71-78. 2013 42:378-384.

19 RyuM JoJ Lee Y et al. Association of physical activi— 29  Patil R Uusi-Rasi K Pasanen M et al. Sarcopenia and
ty with sarcopenia and sarcopenic obesity in community— osteopenia among 70 — 80-year-old home-dwelling Finn—
dwelling older adults: The Fourth Korea National Health ish women: prevalence and association with functional
and Nutrition Examination Survey J . Age Ageing performance ] . Osteoporos Int 2013 24:787-96.
2013 42:734-740. 30 Sanada K lemitsu M Murakami H et al. Adverse

20  Abellan van Kan G Cesari M Gillette-Guyonnet S et effects of coexistence of sarcopenia and metabolic syn—
al. Sarcopenia and cognitive impairment in elderly drome in Japanese women J . Eur J Clin Nutr 2012
women: results from the EPIDOS cohort J . Age Age- 66:1093-1098.
ing 2013 42:196-202. 31 Tanimoto Y Watanabe M Sun W et al. Association be—

21 Landi F CruzJentoft A] Liperoti R et al. Sarcopenia tween sarcopenia and higher-evel functional capacity in
and mortality risk in frail older persons aged 80 years daily living in community-dwelling elderly subjects in
and older: results from ilsirente study J . Age Age— Japan ] . Arch Gerontol Geriatr 2012 55: 9-13.
ing 2013 42:203-209. 32 Verschueren S Gielen E ONeill TW et al. Sarcopenia

22 Landi F Liperoti R Russo A et al. Association of ano- and its relationship with bone mineral density in middle—
rexia with sarcopenia in a community-dwelling elderly aged and elderly European men J . Osteoporos Int
population: results from the ilsirente study J . Eur ] 2013 24:87-98.

Nutr 2013 52:1261-1268. 33 Volpato S Bianchi L Cherubini A et al. Prevalence and

(ERE

medlive.cn

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016

2016

9 9 3
* 223

34

35

36

37

38

39

40

41

42

43

44

45

clinical correlates of sarcopenia in community-dwelling
older people: application of the EWGSOP definition and
diagnostic algorithm J . J Gerontol A Biol Sci Med
Sci 2014 69:438-446.

Yamada M Nishiguchi S Fukutani N et al. Prevalence
of sarcopenia in community-dwelling Japanese older
adults J . J Am Med Dir Assoc 2013 14:911-915.
Bastiaanse LP Hilgenkamp TI Echteld MA et al. Prev—
alence and associated factors of sarcopenia in older a—
dults with intellectual disabilities J . Res Dev Dis—
abil 2012 33:2004-2012.

Landi F Liperoti R Fusco D et al. Prevalence and risk
factors of sarcopenia among nursing home older residents
J . J Gerontol A Biol Sci Med Sci 2012 67:48-55.
Gariballa S Alessa A.

Sarcopenia: prevalence and

prognostic significance in hospitalized patients J . Clin
Nutr 2013 32:772-776.

Chen LK Liu LK Woo J et al. Sarcopenia in Asia:
consensus report of the Asian Working Group for Sar—
copenia J .J Am Med Dir Assoc 2014 15:95-101.
Rolland Y Czerwinski S Kan G et al. Sarcopenia: lts
assessment etiology pathogenesis consequences and fu—
ture perspectives J . J Nutr Health Aging 2008 12:
433-450.

Lang T Streeper P Cawthon P ez al. Sarcopenia: etiol—

ogy consequences intervention and assessment ] .

Osteopros Int 2010 21:543-559.

Goodpaster BH Carlson CL. Visser M et al. Attenuation
of skeletal muscle and strength in the elderly: The
Health ABC Study J . J Appl Physiol 2001 90:2157-
2165.

Kortebein P Ferrando A Lombeida J et al. Effect of 10
days of bed rest on skeletal muscle in healthy older a—
dults J . JAMA 2007 297:1772-1774.

Hasten DL Pak-Loduca J Obert KA et al. Resistance
exercise acutely increases MHC and mixed muscle pro—
tein synthesis rates in 78 —84 and 23 —32 yr olds J .
Am J Physiol Endocrinol Metab 2000 278: E620-606
McComas AJ. 1998 ISEK Congress keynote lecture:
motor units: how many how large what kind? Interna—
tional Society of Electrophysiology and Kinesiology J .
J Electromyogr Kinesiol 1998 8:391-402.

Doherty TJ. Invited review: aging and sarcopenia J .
J Appl Physiol 2003 95:1717-1727.

(ERE

medlive.cn

46

47

48

49

50

51

52

53

54

55

56

57

Larsson L. Grimby G Karlsson J. Muscle strength and
speed of movement in relation to age and muscle mor—
phology J . J Appl Physiol 1979 46:451-456.
Larsson L Sjodin B Karlsson J. Histochemical and bio—
chemical changes in human skeletal muscle with age in
sedentary males age 22 — 65 years ] . Acta Physiol
Scand 1978 103:31-39.

Chung SM Hyun MH Lee E et al. Novel effects of sar—
copenic osteoarthritis on metabolic syndrome insulin re—
sistance osteoporosis and bone fracture: the national
survey J . Osteoporos Int 2016 27:2447-2457.

Koo BK Roh E Yang YS et al. Difference between old
and young adults in contribution of B-eell function and
sarcopenia in developing diabetes mellitus J . J Dia—
betes Investig 2016 7:233-240.

Volpi E Mittendorfer B Rasmussen BB et al. The re—
sponse of muscle protein anabolism to combined hy-
peraminoacidemia and glucose-induced hyperinsulinemia
is impaired in the elderly J . J Clin Endocrinol
Metab 2000 85:4481-4490

Guillet C Prodhomme M Balage M et al. Impaired
anabolic response of muscle protein synthesis is associat—
ed with S6K1 dysregulation in elderly humans ] .
FASEB J 2004 18:1586-1587

Jacobsen DE Samson MM Kezic S et al. Postmenopa—
usal HRT and tibolone in relation to muscle strength and
bodycomposition J . Maturitas 2007 58:7-18.

Taaffe DR Newman AB Haggerty CL et al. Estrogen
replacement muscle composition and physical function:
The Health ABC Study J . Med Sci Sports Exerc
2005 37:1741-1747.

Morley JE Newman AB Haggerty CL et al. Longitudi—
nal changes in testosterone luteinizing hormone and fol—
liclestimulating hormone in healthy older men J . Me—
tabolism 1997 46: 410-413.

Chen Y Zajac JD MacLean HE. Androgen regulation of
satellite cell function J . J Endocrinol 2005 186:
21-31.

Bischoff¥errari HA Dawson-Hughes B Willett WC et
al. Effect of vitamin D on falls: a meta-analysis J .
JAMA 2004 291:1999-2006.

Visser M Deeg D] Lips P. Low vitamin D and high
parathyroid hormone levels as determinants of loss of

the

muscle strength and muscle mass ( sarcopenia) :

guide.medlive.cn


http://guide.medlive.cn/
http://guide.medlive.cn/

<224+

2016

9 9 3

CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016

58

59

60

61

62

63

64

65

66

67

68

Longitudinal Aging Study Amsterdam J . J Clin Endo-
crinol Metab 2003 88:5766-5772.
Cesari M Kritchevsky SB Baumgartner RN et al. Sar—
copenia obesity and inflammation—results from the trial
of angiotensin converting enzyme inhibition and novel
cardiovascular risk factors study J . Am J Clin Nutr
2005 82(2):428-434.
Visser M Pahor M Taaffe DR et al. Relationship of in—
terleukin-6 and tumor necrosis factor-alpha with muscle
mass and muscle strength in elderly men and women:
the Health ABC Study J . J Gerontol A Biol Sci Med
Sci 2002 57:326-332.
Giresi PG Stevenson EJ Theilhaber J et al. Identifica—
tion of a molecular signature of sarcopenia J . Physiol
Genomics 2005 21:253-263.
Solomon A Bouloux P. Endocrine therapies for sarcope—
nia in older men J . Br J Hosp Med: Lond 2006 67:
477-481.
Reed T Fabsitz RR Selby JV et al. Genetic influences
and grip strength norms in the NHLBI twin study males
aged 59 -69 J . Ann Hum Biol 1991 18:425-432.
Arden NK Spector TD. Genetic influences on muscle
strength lean body mass and bone mineral density: a
twin study J . J Bone Miner Res 1997 12:
2076-2081.
Frederiksen H Gaist D Petersen HC et al. Hand grip
strength: a phenotype suitable for identifying genetic va—
riants affecting mid-and latedife physical functioning
J . Genet Epidemiol 2002 23:110-122.
Liu XG Tan L] Lei SF et al. Genome-wide association
and replication studies identified TRHR as an important
gene for lean body mass J . Am J Hum Genet 2009
84:418-423.
Livshits G Gao F Malkin I et al. Contribution of heri—
tability and epigenetic factors to skeletal muscle mass
variation in United Kingdom twins J . J Clin Endocri—
nol Metab 2016 101:2450-2459.
Huygens W Thomis MA Peeters MW et al. Linkage of
myostatin pathway genes with knee strength in humans
J . Physiol Genomics 2004 17:264-270.
Zhang ZI. He JW Qin Y] et al. Association between
myostatin gene polymorphisms and peak BMD variation
in Chinese nuclear families J . Osteoporos Int 2008

19:3947.

69

70

71

72

73

74

75

76

71

78

79

80

81

82

Yue H He JW Zhang H et al. Contribution of myosta—
tin gene polymorphisms to normal variation in lean
mass fat mass and peak BMD in Chinese male offspring
J . Acta Pharmacol Sin 2012 33:660-667.
Huang J Hsu YH Mo C et al. METTL21C is a poten—
tial pleiotropic gene for osteoporosis and sarcopenia act—
ing through the modulation of the NF«B signaling path—
way J . ] Bone Miner Res 2014 29:1531-1540.
Rizzoli R. Nutrition and sarcopenia J . J Clin Densit—
om 2015 18:483-487.
Dallas SL. Prideaux M Bonewald LF. The osteocyte: an
endocrine cell and more J . Endocr Rev 2013 34:
658-690.
DiGirolamo DJ Clemens TL Kousteni S. The skeleton
as an endocrine organ J . Nat Rev Rheumatol 2012

8:674-683.

Pedersen BK. Muscles and their myokines J . ] Exp
Biol 2011 214:337-346.
Bonewald LF Kiel DP Clemens TL et al. Forum on

bone and skeletal muscle interactions: summary of the

proceedings of an ASBMR workshop J . ] Bone Miner

Res 2013 28:1857-1865.

Urano T Inoue S. Recent genetic discoveries in osteopo—

rosis sarcopenia and obesity J . Endocr J 2015 62:

475-484.

Gomez C David V Peet NM et al. 2007 Absence of

mechanical loading in utero influences bone mass and

architecture but not innervation in Myod-Myf5-deficient

mice J . J Anat 210:259-271

Tagliaferri C Wittrant Y Davicco MJ et al. Muscle and

bone two interconnected tissues J . Ageing Res Rev

2015 21:55-70.

Kawao N Kaji H. Interactions between muscle tissues

and bone metabolism J . J Cell Biochem 2015 116:

687-695.

Colaianni G Cuscito C Mongelli T et al. The myokine

irisin increases cortical bone mass J . Proc Natl Acad-

Sci US A 2015 29 112:12157-12162.

Dankbar B Fennen M Brunert D et al. Myostatin is a

direct regulator of osteoclast differentiation and its inhi—

bition reduces inflammatory joint destruction in mice
J . Nat Med 2015 21:1085-1090

Lin X Hanson E Betik AC et al. Hindlimb immobiliza—

tion but not castration induces reduction of undercar—

guide.medlive.cn


http://guide.medlive.cn/

CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016

2016 9 9 3

* 225 -

83

84

85

86

87

88

89

90

91

92

93

boxylated osteocalcin associated with muscle atrophy in
rats J . J Bone Miner Res 2016 Epub ahead of print.
Karsenty G Olson EN. Bone and muscle endocrine
functions: unexpected paradigms of inter-organ commu—
nication J . Cell 2016 10 164:1248-1456.
Bren-Mattison Y Hausburg M Olwin BB. Growth of
limb muscle is dependent on skeletal-derived Indian
hedgehog J . Dev Biol 2011 356:486-495
Sato C Iso Y Mizukami T et al. Fibroblast growth fac—
tor223 induces cellular senescence in human mesenchy—
mal stem cells from skeletal muscle J . Biochem Bio—
phys Res Commun 2016 12 470:657-662.
Borsheim E Herndon DN Hawkins HK et al. Pamidr—
onate attenuates muscle loss after pediatric burn injury
J . J Bone Miner Res 2014 29:1369-1372.
He H Liu Y Tian Q et al. Relationship of sarcopenia
and body composition with osteoporosis
Int. 2016 27:473-482.
Lee SG Lee Y Kim KJ et al.

J . Osteoporos

Additive association of
vitamin D insufficiency and sarcopenia with low femoral
bone mineral density in noninstitutionalized elderly pop—
ulation: the Korea National Health and Nutrition Exami—
nation Surveys 2009 —2010 J . Osteoporos Int 2013
24:2789-2799.

Cheng Q Zhu X Zhang X et al.. A cross—sectional
study of loss of muscle mass corresponding to sarcopenia
in healthy Chinese men and women: reference values
prevalence and association with bone mass J .J Bone
Miner Metab 2014 32:78-88.

Sjoblom S Suuronen J Rikkonen T et al. Relationship
between postmenopausal osteoporosis and the compo—
nents of clinical sarcopenia J . Maturitas 2013 75:
175-180

Hida T Ishiguro N Shimokata H et al. High prevalence

of sarcopenia and reduced leg muscle mass in Japanese

patients immediately after a hip fracture J . Geriatr
Gerontol Int 2013 13:413-420
Scott D Chandrasekara SD Laslett LL et al. Associa—

tions of sarcopenic obesity and dynapenic obesity with
bone mineral density and incident fractures over 5 — 10
years in community-dwelling older adults J . Calcif
Tissue Int 2016 99:30-42.

Lang T Cauley JA Tylavsky F et al. Computed tomo—

graphic measurements of thigh muscle cross—sectional ar—

94

95

96

97

98

99

100

101

102

103

104

ea and attenuation coefficient predict hip fracture: the
health aging and body composition study J . J Bone
Miner Res 2010 25:513-519
Yu R Leung J] Woo J. Incremental predictive value of
sarcopenia for incident fracture in an elderly Chinese co—
hort: results from the Osteoporotic Fractures in Men
(MrOs) Study J . J Am Med Dir Assoc 2014 15:
551-558.
Janalee I Marco B. Physiology of mechanotransduction:
how do muscle and bone “talk” to one anothe? ] .
Clin Rev Bone Miner Metab 2014 12: 77-85
Yu HS Kim JJ Kim HW et al. Impact of mechanical
stretch on the cell behaviors of bone and surrounding tis—
sues J . J Tissue Eng 2016 13:2041731415618342.
DiGirolamo DJ Clemens TL Kousteni S. The skeleton
as an endocrine organ J . Nat Rev Rheumatol 2012
8:674-683
Lebrasseur NK Achenbach SJ Melton LJ et al. Skeletal
muscle mass is associated with bone geometry and mi-
crostructure and serum insulindike growth factor binding
protein—2 levels in adult women and men J . J Bone
Miner Res 2012 27:2159-2169
Wannenes F' Papa V Greco EA et al. abdominal fat
and sarcopenia in women significantly alter osteoblasts
homeostasis in vitro by a wnt/ B -catenin dependent
mechanism ] . Int J Endocrinol 2014 2014:278316.
Yang SY Hoy M Fuller B et al. Pretreatment with in—
sulindike growth factor I protects skeletal muscle cells
against oxidative damage via PI3K/Akt and ERK1/2
MAPK pathways J . Lab Invest 2010 90:391-401.
Baumgartner RN Koehler KM Gallagher D et al. Epi—
demiology of sarcopenia among the elderly in New
Mexico J . Am J Epidemiol 1998 147:755-763.
Chen LK Liu LK Woo J et al. Sarcopenia in Asia:
consensus report of the Asian Working Group for Sar—
copenia J . J Am Med Dir Assoc 2014 15:95-101.
CruzJentoft A] Baeyens JP Bauer JM et al. Sarcope—
nia. European consensus on definition and diagnosis:
Report of the European Working Group on Sarcopenia in
Older People J . Age Ageing 2010 39:412-423.
Fielding RA Vellas B Evans W] et al. Sarcopenia: an
undiagnosed condition in older adults. Current consen—
sus definition: prevalence etiology and consequences.

Internationalworkinggroup on sarcopenia J . J Am Med



* 226 ¢

2016 9 9 3

CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016

105

106

107

108

109

110

111

112

113

Dir Assoc 2011 12:249-256.

Nelson ME Fiatarone MA Morgami CM et al. Effects
of high-intensity strength training on multiple risk factors
for osteoporotic fractures. A randomized controlled trial

J . JAMA 1994 272:1909-1914.

Pahor M Guralnik JM Ambrosius WT et al. Effect of
structured physical activity on prevention of major mobil—
ity disability in older adults: the LIFE study randomized
clinical trial J . JAMA 2014 311:2387-2396.

Bann D Chen H Bonell C et al. Life Study investiga—
tors. Socioeconomic differences in the benefits of struc—
tured physical activity compared with health education
on the prevention of major mobility disability in older a—
the LIFE study J .
2016 Epub ahead of print.

Tieland M Dirks ML. van der Zwaluw N et al. Protein

dults: J Epidemiol Commun

supplementation increases muscle mass gain during pro—
longed resistancetype exercise training in frail elderly
people: a randomized double-blind placebo-controlled
J . J Am Med Dir Assoc 2012 13:713-719.

Cermak NM de Groot LC van Loon LJ. Perspective:

trial

Protein supplementation during prolonged resistance type
exercise training augments skeletal muscle mass and
strength gains J . J Am Med Dir Assoc 2013 14:
71-72.

Zhao J Xia WB Nie M et al. The levels of bone turn—
over markers in Chinese postmenopausal women: Peking
Vertebral Fracture Study J . Menopause 2012 18:
1237-1243.

Beaudart C Buckinx F Rabenda V et al. The effects
of vitamin D on skeletal muscle strength muscle mass
and muscle power: a systematic review and meta-analy—
sis of randomized controlled trials J . J Clin Endocri—
nol Metab 2012 99:4336-4345.

Stout M Tew GA Doll H Zwierska I et al. Testoster—
one therapy during exercise rehabilitation in male pa—
tients with chronic heart failure who have low testoster—
one status: a double-blind randomized controlled feasi—
bility study J . Am Heart J] 2012 164: 893-901.

Kovacheva EL. Hikim AP Shen R et al. Testosterone
supplementation reverses sarcopenia in aging through
regulation of myostatin ¢Jun NH2-erminal kinase
Endocrniology

Notch and Akt signaling pathways J .
2010 151:628-638.

114

115

116

117

118

119

120

121

122

123

124

Papanicolaou DA Ather SN Zhu H et al. A phase IIA
randomized placebocontrolled clinical trial to study the
efficacy and safety of the selective androgen receptor
modulator ( SARM) MK-0773 in female participants
with sarcopenia J . J Nutr Health Aging 2013 17:
533-543.

Basario S Collins L. Dillon EL et al. The safety phar—
macokinetics and effects of LGD-4033 a novel nonste—
roidal oral selective androgen receptor modulator in
healthy young men J . J Gerontol A 2013 68:87-95.

Dobs AS Boccia RV Croot CC et al. Effects of enobo—
sarm on muscle wasting and physical function in patients

with cancer: a double-blind

phase 2 trial J . Lancet Oncol 2013 14:335-345.

randomized controlled

Steiner MS. Enobosarm a selective androgen receptor
modulator increases lean body mass in advanced non-—
small cell lung cancer patients in two pivotal interna—
J . ] Cachexia Sarcopenia Mus—

tional phase 3 trials

cle 2013 4:69.

J.
2011 4:2-17.

Liao RX Yu M Jiang Y. Management of osteoporosis
with calcitriol in elderly Chinese patients: a systematic
review J . Clin Interv Aging 2014 9: 515-26.

Ito S Harada A Kasai T et al. Use of alfacalcidol in
osteoporotic patients with low muscle mass might in—
crease muscle mass: an investigation using a patient da—

Geriatr  Gerontol Int 2014  Suppl 1:

tabase J .
122-128.

Blackman MR Sorkin JD Munzer T et al. Growth hor—
mone and sex steroid administration in healthy aged
women and men: a randomized controlled trial J . JA-
MA 2002 288:2282-2292.

Gaskin FS Farr SA Banks WA et al. Ghrelin-induced
feeding is dependent on nitric oxide J . Peptides
2008 24:913-918.

Adunsky A Chandler J Heyden N et al. MK-0677
( ibutamoren mesylate) for the treatment of patients re—
covering from hip fractures: a multicenter randomized
placebo—controlled phase TIb study J . Arch Gerontol
Geriatr 2011 53:183-189.

Kamalakkannan G Petrilli CM George I et al. Clen—

buterol increases lean muscle mass but not endurance in



2016 9 9 3

CHIN J OSTEOPOROSIS & BONE MINER RES  Vol.9 No.3 September 20 2016 * 227 ¢

125

126

127

128

patients with chronic heart failure J . J Heart Lung
Transpl 2008 27: 457-461.

Estergaard P. Fracture risk in patients with chronic
lung diseases treated with bronchodilator drugs and in—
haled and oral corticosteroids J . Chest 2007
132: 1599.

Potsch MS Tschirner A Palus S et al. The anabolic
catabolic transforming agenda ( ACTA) espindolol in—
creases muscle mass and decreases fat mass in old rats

J . ] Cachexia Sarcopenia Muscle 2014 5:149-158.

Schellenbaum GD  Smith NL Heckbert SR et al.
Weight loss muscle strength and angiotensin-converting
enzyme inhibitors in older adults with congestive heart
failure or hypertension J . J Am Geriatr Soc 2005
53: 1996-2000.

Peters R Beckett N Burch L et al. The effect of treat—

ment based on diuretic ( indapamide) + ACE inhibitor

(

( perindopril) on fractures in the hypertension in the
very elderly trial ( HYVET) J . Age Ageing 39:
609-616.

129  Wagner KR Fleckenstein JL Amato AA et al. A
phase 1/1I Trial of MYO-029 in adult subjects with mus—
cular dystrophy J . Ann Neurol 2008 63:561-571.

130 Attie KM Brogstein NG Yang Y et al. A single
scending-dose study of muscle regulator ACE-031 in
healthy volunteers J . Muscle Nerve 2013 47:
416-423.

131 Wakabayashi H Sakuma K. Rehabilitation nutrition for
sarcopenia with disability: a combination of both reha—
bilitation and nutrition care management J . J Cachex—

ia Sarcopenia Muscle 2014 5:269-277.

( 1 2016-08-20)

)



