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R1. RREH

RQ1: MEBRBEREIFRRE Y ILIRTT ., fraityDBERERFH ?

RQ2: FEFBERER R [T HILORZT . frailty D EIREFH ?

WiRRENEH

Eb. BinE (65 ~)

WEBREBFRT E(maicronutrient

deficiency)

BNALGL/EESE)

Intervention: E43> (B1, B6, B12, C, D, E, folic acid) , polyphenol, fatty acid (n-3, n—8,
EPA, DHA), supplement 4T A, Exposure: E 432/ (B1, B6, B12, C, D, E, folic acid) ,
polyphenol, fatty acid (n—3, n—6, EPA, DHA), ZD{th M micronutrients {E{E; Control:

xt

FEREFRF R (macronutrient
deficiecy)

&)

Intervention: AL /NOE. FE/8E, B BY. 5OKEY. IBEA. B, 7La—LaE
Mmacronutrient M A; Exposure: A /\J&E. 73I/8. . BIMEECE. & B, kK
k4. BBlh. B, 7ILo—ILiEEDmacronutrient DE; C: B (NMALL/EE

sarcopenia
skeletal muscle mass
body composition
muscle strength
physical performance
frailty (frail)

WKEY WORD

[=] ag
EA3VB1 vitamin B1
EAR3ZVB6 vitamin B6
E4IVBI12 vitamin B12
EA32C vitamin C (ascorbic
E&ID vitamin D

EAIVE vitamin E (tocopherol)
BNDE protein
T/ik amino_acid
BgHA fats
RIKIE Carbohydrates
[ fatty acid
i folic_acid
ITAOAYRIETUEE eicosapentaenoic acid
FagAFH IR docosahexaenoic acid
RyJx/—)L polyphenol
REEHE nutritional supplement
PiEkithE Antioxidant
F7IL3a—)b Alcohol
BE diet
AOF/AF carotenoid
EX) fruit
B vegetable
Bt diatary fiber
o) fish
Bt ESE animal protein
REVRTFAY homocysteine




#®2. REBRRQ)

RQO1 MEXRBRERTEEYINARZT, fraity DBIRERFA ?
SeNa;ch Search Strategy Result

#01 Search ”“Sarcopenia”[MH] OR sarcopenia* 1,947
#02 Search skeletal muscle mass* 1,262
#03  |Search "Body Composition”[MH] OR body composition* 41,019
#04  |Search "Muscle Strength”[MH] OR muscle strengthx 23,846
#05 Search physical performance* 4,351
#06 Search frail* 12,060
#07 _ |Search “Micronutrients/deficiency” [MH] OR micronutrient deficienc* 1,760
#08 Search #1 AND #7 1
#09 Search #2 AND #7 0
#10 Search #3 AND #7 36
#11 Search #4 AND #7 4
#12 Search #5 AND #7 7
#13 Search #6 AND #7 4
#14 Search #8 OR #10 OR #11 OR #12 OR #13 48
#15 Search #14 Filters: Meta—Analysis; Clinical Trial: Practice Guideline 10
#16  |Search ("meta analysis”) OR (”systematic review”) 93,155
#17 _ |Search (“clinical trial”) OR (“clinical trials”) 753,104
#18  [Search (clinical guideline*) OR (practice guideline*) 99,479
#19  |Search “Cohort Studies”[MH] OR (“cohort studies”) OR (“cohort study”) 1,273,574
#20 Search #14 AND (#16 OR #17 OR #18 OR #19) 12
#21 Search #15 OR #20 17
#22 Search #21 Filters: Publication date from 2000/01/01; Aged: 65+ years 4
#23 Search Thiamine[MH] OR thiaminex OR “vitamin b 17 OR ”“vitamin b1” 14,798
#24 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #23 38
#25  |Search “Vitamin b 6”[MH] OR "vitamin b 6" OR “vitamin b6” 16,945
#26 Search (#1 OR#2 OR #3 OR #4 OR #5 OR #6) AND #25 51
#27 Search ”Vitamin b 12”[MH] OR “vitamin b 12" OR "vitamin b12” 25,710
#28 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #27 123
#29 Search “Ascorbic Acid”[MH] OR ascorbic acid* OR “vitamin ¢~ 50,062
#30 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #29 187
#31 _ [Search "Vitamin D”[MH] OR "vitamin d” 59,637
#32 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #31 953
#33 Search “Vitamin E"[MH] OR “vitamin e” OR tocopherol* 39,745
#34 Search (#1 OR#2 OR #3 OR #4 OR #5 OR #6) AND #33 209
#35  |Search “Folic Acid”[MH] OR folic acid* 38,029
#36 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #35 125
#37  |Search “Polyphenols”[MH] OR polyphenol* 14,662
#38 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #37 40
#39 Search “Fatty Acids”[MH] OR fatty acid* 417,328
#40 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #39 3,160
#41 Search #24 OR #26 OR #28 OR #30 OR #32 OR #34 OR #36 OR #38 OR #40 4,555
#42 Search #41 Filters: Publication date from 2000/01/01; Aged: 65+ years 3,507
#43 Search #42 Filters: Meta—Analysis 4
|Search (#42 AND #16) OR #43 10
#45 Search #42 Filters: Randomized Controlled Trial 176
#4 Search (randomized controlled trial*) OR (randomised controlled trial*) 450,160
# |Search (#42 AND #46) OR #45 199
#48 Search #42 Filters: Clinical Trial 226
|Search (#42 AND #17) OR #48 241

Search #42 AND #19

171
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£3. RRHERRQ2)

RQO2 FERXRBFEDRAEEIHIINIARZT . fraity DEIREFH ?
Se’\e;;ch Search Strategy Result
#01 Search “Sarcopenia”[MH] OR sarcopenia* 1,956
#02 Search skeletal muscle mass* 1,263
#03 Search “Body Composition”[MH] OR body composition* 41,098
#04 Search “Muscle Strength”[MH] OR muscle strength* 23,911
#05 Search physical performance* 4,357
#06 Search frail* 12,092
#07 Search “macronutrient deficiencies” OR “macronutrient deficiency” 32
#08 Search #1 AND #7 0
#09 Search #2 AND #7 0
#10 Search #3 AND #7 2
#11 Search #4 AND #7 0
#12 Search #5 AND #7 0
#13 Search #6 AND #7 0
#14 Search #10 Filters: Meta—Analysis; Clinical Trial; Practice Guideline 0
#15 Search ("meta analysis”) OR (”systematic review”) 93,565
#16 Search (“clinical trial”) OR (“clinical trials”) 753,798
#17 Search (clinical guideline*) OR (practice guideline*) 99,693
#18 Search “Cohort Studies”[MH] OR (“cohort studies”) OR (“cohort study”) 1,275,620
#19 Search #10 AND (#15 OR #16 OR #17 OR #18) 0
#20 Search Proteins[MH] OR protein OR proteins 5,308,620
#21 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #20 18,988
#22 Search “Amino Acids”[MH] OR amino acid* 1,205,261
#23 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #22 2,752
#24 Search “Fishes”[MH] OR fish OR fishes 186,750
#25 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #24 509
#26 Search “Fruit”[MH] OR fruit* 95574
#27 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #26 397
#28 Search “Carbohydrates”[MH] OR carbohydrate* 1,249,462
#29 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #28 6,768
#30 Search “Fats”[MH] OR fat OR fats 220,412
#31 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #30 24418
#32 Search “Dietary Fiber”[MH] OR dietary fiberk 14,128
#33 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #32 244
#34 Search ”Alcohols”[MH] OR alcohol OR alcohols 747,868
#35 Search (#1 OR #2 OR #3 OR #4 OR #5 OR #6) AND #34 1,698
#36 Search #21 OR #23 OR #25 OR #27 OR #29 OR #31 OR #33 OR #35 36,652
Search #36 Filters: Publication date from 2000/01/01; English; Japanese;
#37 5,320
Aged: 65+ years
Search #37 Filters: Meta—Analysis 20
Search (#37 AND #16) OR #38 40
Search deficiencies OR deficiency 346,235
Search #37 AND #40 288
Search risk factork 678,084
Search #37 AND #42 1,134
Search #41 OR #43 1,365
Search #44 Filters: Clinical Trial 267
Search #44 Filters: Randomized Controlled Trial 169
Search (randomized controlled trial%) OR (randomised controlled trial*) 450,867
Search ((#44 AND #47) OR #46) NOT #39 180
Search ((#44 AND #16) OR #45) NOT (#39 OR #48) 109
Search #44 AND #18 NOT (#39 OR #48 OR #49) 346
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EF, Ryan ND, Clements AP exercise + r—z=24 GA3E) + I TlE 1.0£38%ETLIz(p=002) . Tz, bL—ZUTEITS || seo pon A
6o | KM SolresGR | MCE U NN sost e | omEE |, [MSS8erera L | VA28 ggﬁj’gg BORBERBAL, 28.4266%BALI, (p=001), hL— ;gggj‘;‘é,i{}%‘fgi@
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BRLGE < BHOXEERNTRGE  BEHTEE B
Kim HK. Suzuki T 7%1;&{ exercise:25,ex _ ro—=24  JB2E D60 BEADICROONT, 3DONARELITERSTRENE |[YLaR=7ORMET, ER#HETS
Saito K Yoshida H. | 9 Am Geriatr S L8 O ercise+supple OALVE| SRBENEBHTOTS | TRES-E |BCBNL, FREREGED+ 73/ TUA N, B | /BT ADMERE—#IZKIE
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1200mg/ day
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fil6:8
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;igﬁti&ﬁ%ﬁf‘l%tﬁ&%tﬁ&i’

timed up&go test (TUG test:
Podsiadlo and Richardson)
knee flexor strength(hand—
held isometric method)

knee extensor
strength(hand-held isometric
method)

grip strength

B BREIER

R ZE (250HD., 1,250H2D
&)

Cat+D-grouplER—R S {HELE~X250HD (+71%) | 1,250H2D
(+8%) ML 7=, Cal-group& ELIX 9B LIX BRI ZE MG Tz A8
(250HD:12.3vs11.6, 1,250H2D :24.8vs23.5) | i 5 R (THELE
MPHof= (250HD:26.2vs11.4 P<0.0001, 1,250H2D :27.2vs22.6
P=0.040)

15 AT HIR &1 5 MR D ERMEI A 8 (A /38) (£ Cal+DgroupT0.059—
0.034. Cal-groupT0.056—0.076 TdhH o1,

RO YU ERET IV &2 A& O BIZCal+D-group T49%
4> (95%C1,14-71%, P<0.01)

B S AR R OIEEIER L Cagroup THIEIZ B (1 (P=0.045)

BB OB S FHMILCaltD-group THEIZHE (P=0.0094)

B ERBHEE (N—R S/ NS0 MNE)

(Cal~group vs Cal+D~group)

Knee flexor strength (kp)

3.9% vs +3.7%: Knee extensor strength (kp) +1.4% vs +8.6%

Grip strength (bar)t +0% vs +5.5%; Timed up & go test(s)

32% vs 11.1%
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£6. FBEEPHR (3-4EFIUDIEE

" N . aL AN IO ERIT T N —TCR—XSA 2 L R250HD  |250HDASIE Hr st T b 5B 14 (<
. z;}gﬁ;ﬁg_ﬁﬁf” & E;e“e"s"’" strength ?W&?m<2ts.o¢s.7——»34/9¢5,5~ ng/;it?sm P<0.01) L, PTHAS R gugﬁggggégggmi%%m
- S e e . 58373613, pg/mL. P<0.01) L1z, VB % L EHIUD
Kenny AM. Biskup B, |CCT8t" gmm@tﬁ& 65 P 3“5' L= EEREIS @fwt‘.’".‘tls‘“' performance | < 2512 D250HDIEAR—R L Dsingle-leg stance time D5 1L250HDZEIEMEE . PTHIR
82 |Robtine B Moremia G |S0¢ o | T e ELERER . _ A BV e (r=0.245, P<0.05) , PASER 17 (r=0.360, P<0.01) &4ABILT=, BEET 20, SEORREIHL
obbins B, Marcella G, (2003 FAIA 39S M S 33 6/ H N =10 Y s i = B 1 calcium and vitamin D R 2B DPTHIZ AR B4 D Ik (r=0.245, P<0.05) . | TIZEF ADEM. B AREF Bhealth
Burleson JA | EHERS: 76+ - E 232D [(10001U/ B) EF1Ff=£D |intake(standardized 1= itk oot walk(r=0.245, 05) . 7 - FRRE e\atﬁ
51(12); 45D (65-87) ESTA 32 £ T RER (=B DD |Cayvitamin D food log) PASERI7 (r=-0.311, P<0.05) &HBRIL =, perceptionZBELLEL Y, FHELLE
1762-7) Il mf%é%‘?zsoﬁé . Ca |PLANLTIO—NERGI T N —TE, FoERT N—TITBLT |BE SRS OBBERN DI
proy A i < PTR-C2 | b s kU R BB J1. BHABER . health perceptionIZE A |IXEFZL DBEEAIEL FHRECHA
i e fze EUTTHET ZHEN DS,
250HDER DI B CHEMNAHDh iz, HITHEE (r=0.17, P0.001) | B . "
T5EELLE (75— 7350 X (r=0.14, P<0.001) . B 2 FHEETIL I (r=0.15, gggg{&ﬁﬁgiﬁggl%z%
Osteopor 759 BEHE: (FRTLS (ELE) P<0.001) . ARRE5 71 (=0.08. P=0.02) . Ut ion . & Ot 30ner e
Gerdhem P, Ringsberg |os Int F3 78285 (78~ 15304 HATRE 986 AR BRI T1E LLE B HTLc ABIE1191=Tdso7<, 250HDAS [0 f/f);)zsoHDﬁFﬂ;f&;Pro)
68 |KA, Obrant KJ, (2005: | yx—| R—REIR  |79)) F 986|(range 2.9 [E#3D KRR <20ng/mIDFHFITHNTIHASARIAAFHLTHY., AvoREE| | 2000 o
Akesson K 1BGD; | T -3.4) WREEE(DXA) BN —F B SRR B2 R H 2,04 (95501 1.04-4.04) T | 220 7 EIMEBHRLEELY, 20ng/ml
1425-31) st B Btz F1250HDA<I0ng/mLDIRFI=HLTI256 Apsa k. |(SOnV L) DLSOUDERIE LB R
(ambulatory) f%;ﬁuc;;sunmm(ss%cx 1.07-1.61) THYRIREEF LM Uxa:&i&{nggé{tﬁmﬁ?&go
R—RSAUHETORBEE FZ250HD R BRI o/ (f1:08%
13, %}:9.8:12, [ng/mLSD]),
rs— 24 R D250HDE K TH1,250H2D DI IHE (LA A B (VDIRE) TH
“BML. Barthel Inde BUIZKED 572 (250HD— 1 +246.2:£69.0, 33 ~25.0£9.0,
BT L TS e S cal P<0.0001. [ng/mL=SD]) (1,2560H2D—4:+51.9+17.2, 5 :-8.2%
N (ggr‘s;"a"‘a" oke Seale 1444, P<0.0001, [pg/mLSD]) .
T TN N ST ABE X e vow?&%l:;uﬁigmfsa%:‘mg:u:(95% Gl 28-81%; p = 0.0030)
oo Beiwe | [raziemme | i Sspons  [TAMSECT BEEN GRS oRIMELLY U uss. ponsnzupanes
Sato Y, Iwamoto J, S LAC B [ F %l LN N : (British Medical Research IR IRBH - L A HRIEAE A 212 (PC0.000T) BERES HCLIZSUBHNE O
78 |onoke T (2005 EES ST [ VI RY:S:} F&24ER] |2 432D |#574.1£39SD) : Pt HBHEE (%) : N —Cl=E IR AT
oko T, Satoh K i B (2F L)L ER/TIZ - " Council scale) D& &t 5 (JERR| o o L. SR80 AR B FRAN B IR DA =
20(3): ranigarstiind ENA (Tt | ORAS xt1E ey o #1:7.0£1.9-20.4 3.5 (+202.4%) ARG ARO vty
187-92) 2 A= TIND) R) 48 fl IR (FHEmT42E jrges %}:7.0%1.95.3:=1.8(-24.8%) < hte
B 415D) AL L PTH, 250HD, |2 TR (4m)
%%ld::iéiﬁiﬁl:a:ui 1250050 N S |r:12.6+£2.9—24.3:54.4(+96.5%)
hagieehy - t:12.7+28983523(-22.5%)
BB RSB OREIE | 4 3 BB TH 7O ATTAKEL, HEARE <A
[ZREMT=(PL0.0T)
A 4.72:1.86.9+1.1 (+56.5%)
#f:4.6£15—35+1.3(-28.2%)
= - ; EAZL DO INIZ & Y250HDIEHRICEMUI (12.4 + 2.2 —
e 258 6.5 ng/mi (p < 0.00D) o FMLEVNHEFELL G
s 7 ~ R 250HD. A2 RAYL TSH,  [(13.1 % 2.7 — 14.5 4.6 ng/ml),
-H;—‘y'?woa(“rc) . PTH FL—=2JIZ &Y MEER . SPPB. TUGH B EICSE LS,
Ry EFEBW RES) | TALR (G R—XFA—HETH)
L —=3 4+ CavitD Minimental state score | Katz |PBEEAS4 (C:1.0 =+ 19.1,TC:21.1 == 27.0,CD:7.3 & 147, TCD:
Exp F5:76 & 4 (TCD)_— ADL. Yesavage depression 16.7 == 19.0, ANOVA:P<0.001)
et L. Cattee v do._|Coromtel o5 L E AT |p5OHD S 9 LS TRCa0): RS e s [108 0 14e. ANoVALR 0BTy | o IO TOR e s bt s . s
7% |a Maza MP, Avendano | (2998 7V 4 ’ 16me/mLitF | T HERULAN |97 7 E520 |n=24 - =+ kg)\ %R’r’ééﬁﬁ’ﬁﬁx&ﬁ SPPB(C:96 + 205.TC:105 = 235.CD:03 = 179, TCD: BEWHEL. L=V TREBAEY
M, Hirsch S 31(68—)5:2) HOMER -(glg)_,:_\;f%wamm S BAA (1255 BOM |14.7 = 283, ANOVA:P=0002) ) £ D,
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i:b ’ :”//mw/?l"t‘f_w (Timed UP & GO. i 5 8% |+ 16.0. ANOVA: P=0004)
ooiu, o 12307 U—(SPPB)) . B | FL—=2 0 O SEIRA . S DD ML TGS
FL—mo s AT 58 % (Body sway) DITHART, HITRENBEITEMN-12(838 £ 147 vs 768 +
ROm T S BE |HEEK 127 m/12 min, p = 0.02),
?Hz—“‘zﬁ‘ N OV N—SHEREFHRICEAIVDAMTHEREIZNESh o1 (128 =
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FELRTIRALIGOS K
RECRIEE) . @5 kiEE(8
CaD (calcium/vitamin D |28 %) QFAKEFH(EEH
trial) : H)YD3D,
REEDIL DL 1000me/ ®g%&§ﬁ€§(;§”iﬁg¢ﬁ) . DB ks ®
) 1B, BT ABDIE LAY |CaDEPlacebold T, XN—ATAE, N T B =
Brunner RL, Cochrane; ar, piet . s3067 E53D3 400U/E  |EH(ISHE. MREAITE [WHE(EEHE) . OFKED BERE) BTNk, BRAILRITORMI M S
, Jackson RD, randomized, P N ey iy HAOETFITHTEALIDL, ESS
Larson J, Lewis G, |53°° doubleblind, CaD: E5D ATIRIE) . omill R ST LDDFHHRIZDNTONDEL
83 | ' o [(2008:  [FAUS _ |so~79 et FHTAEF AL [Placebo: (BBIBCTHTHBRE | N—RSIUHLEFRDELRITHE T, SATEE (sec) DM |77 SR T AT p =
macher M, Rosal M, i placebo n=16,573 e - . . ey . . i DIF LR TH T8, OB
Shumaker S, Wallace 108(9); controlled tria Placebo: 4 Cab DR LR FMAED| ) Placebo &t <CaD THEI= S 1 (GaD  +0.26, Placebo: ROFRTIE, WLy LEESIUD
R ' 1472-9) 1=16.494 TR @& it (AT E) +0.81, P=0.030) A%, KELZEIFEL, M DIEREMB TEBEA> i’:;é}m—%rﬁ%;ﬁlxrmﬁ
’ GREUIRHE ., SHAMEE. SR |1, = - S
ZEERICEYERSE EIHIIR . ADFEH - AF T+
AL ADL, k%
QHFEB(BDHE)
ST, B PEE-REDE
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o o 90% L E O &S 250HD T B (<30ng/ml) THhY , 40. 25485 1R
EmDW BRHHEE @ grmieteEcoor.
> 250HD#ME (ng/mL) IR BH3T IL—TF
TRESUROSR DT 0 =220
Annweiler G, J Nutr L E T S, 872 (s 1. 1B 70) @FSIN—TF:>30,0=43 -
Beauchet 0, Berrut G NeM | | LIS N op) ) MR ) BTN TELRLTE QTN —TORD (MEHEN. DR s mommeni. ELosoiRE
0 ;a“l:‘"" B, Bonnefoy {5009, |77¥2 80.1(35) 440 £55>0 250HD. PTH ALY T L & |\ oo (5187 L, o0 S~ T ORI LT e AT, 5| SR BN OBIRA BB LS fRErE
, Herrmann FR, 13(2) EPIDOSIDAR—2. LPF=  PNTZY HEE O REIE B T2 d FZEHLGEW,
Schott AM . = i i = LU oaE T [N . " -
32994) SABE R ElR 4T &Y. ELEERS H £250HDICBER A 1= (BRRGL: B
ERROET. 1/7')1—;/3 atggs;ggag?l-Pgbaga; ?.39. P=0891 FHE#%: B=-0.04, 95%CI=
ST R | iiE 250D DRI I LT R R oA, I
A 7*)0)2@3‘.@%:”!5? T | BB A Aotz (BBERL: £=0.16. 95%CI=0.00 ~ 0.31.
- > B P=0.049 EH%#: f=-0.13, 95%CI=-0.03 ~ 0.28, P=0.106)
1 BORBRERE  THLF—](1,593 = 600), ERZ2D[IU]
(138 % 106), AL La[mg) (484 = 363) . HTUAL ALY
L[mgl(462:+ 456) , YA RESILDIUI(313 &= 111)
E@S 4T DIER
/B ZE 4L Androidal fat mass(kg) [R2 = 70.7%, P<0.0001]
JR3L ZEHE 53 (% Variance) | P{E]
- $k B (kg)[53.0. 0.0001]
P - 3 MBkEK ( x 10°/L)[2.0. 0.0001]
- SFIV L) Ak (mg) [1.7. 0.0004]
BiAEE RO MR (45) (1.1, 0.0034]
y KE BE. ML R *250HD (nmol/L)[1.0. 0.0051]
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= 4k (= : EH{REHA BFHT14.1(65) THYE S o, 16ADBHE. HBHTTHT
708ELE RIS R AT L. INCHDUIA, T AT TR, B RIETRB S 1 86(8
e ]@{ = PO B RTHIE (Mediolateral [(ZHEITIEINLT= (PL0.001),
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80 |samanta S Gohn DA (2010: *5v Jacebo- . 1658 7”1;/7 stoEm SPPBIS& SR (0-124) T(Z2046cm) THTTHIETHE, ERESTL—TTENAREHE |E43 00 E(CEY R—2T1
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 ap TAILREA FENAT12 o & liE Ly SPPBIZR IR LA ABKIZE IS o, 8400IUDE AZUDDHBD 5 (&
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