©NSCA JAPAN
Volume 28, Number 9, pages 74-81

Key Words [+ « EJL : bodybuilding. 7 «+ ¥ — % : physique competition. L X4 > X kL —=> % : resistance training.
5RE  nutrition, 77 b >R E : ketogenic diet. E#EH : low carbohydrate]

RTF4 X147 RBREEDEDHD

TrNERE

The Ketogenic Diet for Bodybuilders and Physique Athletes

Adam Tzur, ' BA.
'Sci-Fitnet, Kristiansand, Norway

Brandon M. Roberts, 2 Ph.D., CSCS

“The Strength Guys Inc, Birmingham, Alabama

L3 o)

CZHTE. T OBFRBETX
)= MCIKIZDFIREMED H B RE
ELTHRENELEED TV 3,
Asld, 7 M BRRICET 55T
ROBMEZHAL. 7 A FBREY
TRARYTU XD MH, KT 1 £
1 IRBHROF T -1 >
P—XLOFBICELTWE L E
INEERT D, 7 M BERRIBK
IERE DB ICRIRITH V). RRERE
ZRRESI BRI H B, L L
BENIETFXIZLEE, NILY
7y 7 ERRIBRFAE DIBINIC 13 E
LTuwaEw, # hEREDEA
BREER»PBESI NS -0, BR
B, MME. KPDENEEEPL
TG ZVENH B, BIK. 4H
M b ARG HER S W,

FREER
TAVATIETAT—=I7RKT 4 €
VONGEHREE > TWVD, K=k &
> TR ZPEEES 2 5HE 1T L,
ARG R B LS R—Y v T
Fefr 70 &g S 15 (15,36,37,70) o
HAZ 2 E T 5 720 12Kk 4 7 (L5 H3 )
RAENLHB REE A7 —A2h
A=A IChb@LI-BFLELTT
OB RAENEHEZEDO TN D,
RTFLEVRT 1 V=7 OB
. BREA SIS THMARRR R ) RS
Hho TDOIIE KR ZKS L.
i a MEFRE 72 13BN S & 2 BN D
%(36,37,7082) DO ML —= 7
HowTd[F 7= ix, s
— 2 #EENL THELEMSE 5,
ZoEATY) =i, — ISR LA
PeiiE oz 372533739, 2h
e BTN, B 1Y) — &2
5L THRIENEZ A ¢ 5, ZOR
META v — R | F 7203 A e
W7 & & 15(14,36,37,39,70) o

AR, 7 b UBREIER S LTW
b0 7 N VEREITANADIEGE
WHHSNTE728FHTH Y, Y
(<50g). EHRE. Ky » /87 B THER
SN 5 (118546691 7 b v iE%E

November 2021 | Volume 28 | Number 9

AT ARMOBIGHERE L &, &
PR A E o EFICEN, IRE L
FhoRE—RIAVF-JRELT
FIAST A X917 5 (5474) . BHLL
IREMI CEBRIbE b &, T b
Y. B Fux TRk (BHB). 7 M T
LT = bD3ODT b IARDPERM S
N7 b= RIRREIZET 5 (266) 0 1ML
BEE I A > 2 VEEIET L,
M & o AR EAY A L CBHBi#
JEAT0.5mmol/ ¢ 123ET B & BN T
F—Y ZARREIELZEABRIND
(30,33.34) -
FEWT b — Y A ET I,
FERBEOH CTHR T 2 BET
L EBERTFEOITIC
T o THBHLTWAEG6), L7z o
Ty 7 MU AEIE. 1HH2) o
BB <50gllHlRE N Tnwi
. F o7 BRIEEO®E bR
(16680)c Z&D ¥ %27 HOE
7 b= AREEZYIT SO TlER
WpL W) BRENRH LD, mY s
BEZEBY) 2HEST b= AREEZ
Hbr— AL MREIN TS
(1213414256,61.8692)c L 7z%%> T,
TN UFHERRE BERSEmIC SR
DY 7 B EREIL T MR



LD LERT 4 ENVT—BLUN7
4= TA) = META 2L 75
BEHE) I LT 5 (36) -

FTTICHRRAZE S, 7 b rFRA
FARERARNT + —< v A EOT
Bl LTHMT BICIERLETb D
Bo BIZIX, 7 b UHRAIZABEA
RN BN O SVASL/ N (N X573
TOHMKEBTEE AL L %
bo F7o. BHONETENT b A%
L LTHWZERICBW T
HIZBWT L (4554,95), 7272 L
RTA AL 7 RPFB BN TH Y,
b7 e & o T THHERFEXIET L
£IL95, zoormE LT,
T UBREEZY -7 v mr
VL0, B ATHEE N7
+ =< AR RE R b ILS
DTIEF LWL V) BEVH L, L
L. RTF4 A4 7 R e e
0 N UBBEEOWIEILITE A LA
L7\,

SYRPET N RIZET L WA T 4 v
FTHY, BFENEEZLHTLI LR
KT b rFBELFARORE L LT
REMED D 5o M b ARIRE 2 5
EHLILICEoT, Wb B A
TRV AREEZERTLEEZON
5019 7 hrRici ez AT
D2ODYATWHY, /8T =3 >
AREWERICET 2RI X D 8. 7
NAZATNDIZ) BHIETH D & A
5. HHRMET b RO REE I,
SYRYES B UARICIZEFENEDOZEIL S
T L C. %\ IdaRar LT mERh R
L0 H S L ERL T
519 T 7Y X0 b EFBT
W, 7 b BB EE A ORIER %
BHITEBEDBVbILTWVS(34),

7N HERAEVFEAT BRI
THEIITTILE L OREN ST
LIS, KT A A 7 AN DO RE
FEEAEHTHESN TR, 22T
KEGTIE, MWBHEO7 2) — e —f
ANERRE LRICEDS AT, KT

A4 Y R B BHNEE
A %o

BRAXENT =T R

KT A XA 7 RBEFHEDOHE— DB
X, HEKEZR#ILT LI ETH S,
EOBEE, —RRICHIIOMRRE 7
BHIMTH B, Lizh> T, HiEms i
Do#EMzBWT, 7 b YiFREIM
DEFHRIVHERTVIDON, 45T
WBDD, HEHVIEEL VDAL
DODNERD. 7 M UERETBELART
4 A A 7 RBALE S AR B
L v £2C USRS
BWFFE HHEM T 2 LEEA D B o
1 & X7 — R DITTA T4 >
IZHE) LR % RIS 2 R&T
H5H(T5)s TD/zO, K74 24 7%
BB B O HE ST L
. 7Y — X2 LA A
H kg2 3~8gk X5 (3969)
L2 L. BEKEHNAEDDDTE
BN EICE L TERRZmIH Y,
FIET 5T =5 OFEFRH ST
5o
HEHHIRPAETHL Z L xR
Wi IETF Y ZIEHEEL W
(1520)0 FEBH 7 v 87 F A%
ARBRIZHIE S 2 5 2 /X7 HOH 7Y
AV b EREIL TWILE, B R
RIZENDEDOWRE RIFTZ L3k
W1 (20)o BFIZL DY VS HDIE
WEASHEYTHIE, PEEIZL > TH
g Ny HERDEIRE N D L3 2
SN\ (224347)0 LU, EEIOFE
BORFR & BREEIC £ o Tld, ARSI
HREBI A e 0 B % AT T W Re DS
B 5(1520)0 7 b ¥ I X B HEE
RERL»LHIBR LY SFETHS L
FAUL, FIHTE 2HE O I HED
HHDOML LN\, AHEIHEEI+
JiZEFEFh T, M- v rE
AHINES L 2 ENREILE S 720,
B A CTREsHEims % (15). L
AL EHEEICE T A5 T RO

©National Strength and Conditioning Association Japan

ML —= 7@l RE SN TS
(20) 6

SO BiEmDOL L IH ) a—
TFUOEEEEEEL TV, T
FHRELTIBT S L. R D6 AL
by RO 7)) a =7 VT E DR 40
~50% V3 5(9324964,65) 0 Z D
LAV oRAE, BEEmmicid b —=
VTR EN T k= U ARWESE
bo BELRL, LYVAY LV AML—Z=
Y TIRFEICER AT 77 ¥ (ATP-
CPR) L fftERAFIH SN B 005 Th
5(274681)6 N L —= 7 OFriE
M, REE, W, AT RE 2 7)) O —
7rEIKET A 46), ) =
DEEEOWPIE N L —= v 7ROW
PIZEEDRY, DWW AT =R D
KR O RFEH R Y — X Ok
JERF R E OB 2B TTREELH 5
(15) 5

A TR OV v 7 21) — b
ELTHREET BT oG, 072
O, HIREFIIBIE SN L EIE, K
T EOVETFIT S O S LA W RENEDS
Hbo T)—r7 T ADKERTF% 2
~ 4D o TRAE L 72RER. F
T TBLOYTA T ADINT F —
YUVATAMIBWC, 7 MUERA
HELWEAROMICWA R 2 ERL R
EN2ro72(63)s TOWRIZESD
LT N UBRERIEL RN -0
T =V ARBELRH) TR
Melhiz i o L. BRIEIG AR E 2 4 L 72,
722l ZOWETIESY vy HoE
WENWETRLE > Tz, 7 M F
HEMIWEEENHO 24505 vy
EAEILTHY (200g283g). 2h
EZOMEDOKRELRRETH D, 72
IO TIE, & 87 BEFEEICL
T2 N VB EN, v M) T T4
VITBRFOHMBMBE N T - A
R TRESRE SN ZOMR.
INT =V ANNTA DR 2o
7e0s. WRRRBG R E AN L 72 (28)0 &
L2, Z7UAT 4y DOBHHEENR



ELT6 MO N VEFESRITT
WEERRE LIRS B 5. ZORR,
T =V ADELE EBIZ, KIE
i DA & RGO #3852
ENz(29)e INHOMERREE X
HbhEb L, b UBRAREEN S
INT k= ADWER G| S ]
REVEIZ 22 VA%, BRIRIIAE 2 2 b &
LUREMRH L EEZ BN D,
BAEFZ T2HOMEICL ST, 7 b
YHEFAEI L DBRIRNGE ORI
WwESNTWB298792), 209 b
DIEIEFILVIAY YA ML—= v T4
AZEFHLTW5(92), ZNi2L 5
ELI0EBOL VAT VAN ==V
VAVA =R/ VN N V- 2 S WA
EPEFERZ BT 2 &0 BRIBIIAED
B L TR ARA Lz (2he
N44%&E24%) EBELDOEMETY
i) & 8T — OEEMEFEETH - 72
(92)o LA L Zoifsicix, 7)) a—
FrORBEE T F Ok 57—y
LOMER EOWFERREDD S (FE
M7 AT IE S % k96 & B HR) . o
WFZECld, e I3 HERE S L B R BN
RSN h o 72(294044,6384) o
B 213 Vargas 5 (84) 1Z fREE s /-5
MEMRELTT M HREOEEY
SEM L 72 BIRNESHERICHAY,
B e B, o b RS EREIES b
VIESEREO SRS ICE ) 4T
CTHWATHIGED AT bz, 3HEEL b
FUNRTEENG ZoNZ (1A%
DARE 1kglD & 2g)s TANF—
EHEFHRTLIEICE T, BIEY
RELAMNEEDL 2 EHPHEOBMT
Hotzo LMLIHEDHFTIET bV iF
FEEE D HAARE & BRIRIAE OB
WA O, 7 b VAR
DPWIHB B BNTz, FREORERITFRA
AT AN — &GS LT HMcSwiney
GO ZL o ThHmESh, n) —1E
BUIHE 2 THREL R 6kgih A L 720
INLORFRIT. 7 MV FERAEICLS
RO AR & AMOBRISER S %

WHEMA S Do L2 > T, 7 bV ik
R, HEOWMKEHET A 7Y —
XY DRT 4 XA 7 RFEFHE L #Y)
LHETEZW2L Law(15), 72
2L, BIEBGREIHREOREE LT
Y TIE R, &BHOKRGEOLEH) &
V) ZKERFDFIET bo £ DTz,
7N UHEREIZLAHBRROIE T
ANIXRA DB 5 o

RTA AL 7 RBHEIZE T
U EDDBEIE. 7 a—7 Vgl
DT A )N DAL R E & 725
L. 7 P FRAELZERL 20EE X
DI/ SAELZETHDL, R
T A A A 7 RFECE T B AE %
FRHET 5 ENE L THUIAEMIYIZ
HORELZ LT RRENS 5 (37). 7
NUBEEIZL BT o= R
MRS 50 OO EIIHEE OFEM
WCTHILD, INETLRIET =2
AREETIE R < 2D FEISALE
B )ATDH B BIEWIEIZL B L
TV ARBICE{HEELTWET
A1) = M, 7)) T =7 Ol
FHHIEFTH 5 (86), Ziid, @ik
M STk 7)) a -7 v E
BEHFEET LI EERL TS,

BA LI, KT AL 7 RHHIC
BUAr N EREIEMNIIbDIST
FECTAE SN2 e % L R
AERIGEVDIR S L 0089 B
FEIN TV, FUEHROEFC L
DAY VAN —Z v TR 5
L L7CREMIE DR AR D L T M
FHIE R & OMRIHE L T
LEZBNL, L. RT4 A A
7 RERE IO ) — B R LT
REZHEINSELULENH L LEE
ABE, FTTV=ADNVIT T
WZIEHE L TR WD S B o

RERA DR & B RE

b VREFE RN RO PRI O G R
FELTRAMESN TS, il
(& 7 A = P OFEFIZHA S

November 2021 | Volume 28 I Number 9

LT DL\, 12720, RO
RELY SEBHEOHAICH L. &
HEREE LTHHET 2 ICIEERESY
BChHb, %S, KREIXANE &
BRI AE 2 SR SN T2 56T
Hbo RT4 A4 7 FZwil&id. Wik
R Tl 7% < ARBRI & DA % B 3
LT3, &5, ¥ N FHERED
BMGE R 7Y a =7 A L, B
KRN & o TR EDPEFI AT
%(192662), 1AE &K= % 7 —
5L, SR EERD Z HRIEN =
DA LW EZ LR D S 2
D EEE LT AN
HERD o

ML ==V 7RO HF Y (29,6368,
87,92,93) 4 | (10-12,40,41,42,57,61,71,
7685) I b BT, 7 b VIR AN
EIR & % RIS 5 2 L1k
ZLOMEICL > TRENT VD, £
NHOWFETIE. 7 b Vs AR
HEERE L TS 5 IdEN 2k
fEMiE oW EZ R L7ze Lo, 13&
AEDOIIZEIZIE, B O Y 8T B R
A —OEMEFELLL RV EN)
ZAEHTDAAE L. 7 b VB AR
) —EINES DRy T ED
BED LV, TOREE. 7N UF
SRR = QWA IZHE R LD H
WZOWTHREN Mm% 5] & 3w
Ehho LidWvz, 7N UFEBEICIE
[ DR S B B 2 EZHEN RV,
PRI 7 N R A ZEEEO A
BEMBRKTE2L726F, ZEAED
N VBRI —HIRA R L
HEERHIRSNLZITTHL, LAL
T UEREOMBEZ, ha) =
MR ST/ < TH HRFEEICA
o) —BIEZ RS 3 (325). & 512,
T UEREICET 2L OWRICE
WTZEEROK T rHE SN TS
(24,2541,42.4851,53,55,60,72.76) . 22 i
O & BRFEER 2 7 1) — iR
k. Au) —EREORL T HigET 7
A = MIIFERTHS I,



KO T, 2 AEDIRET
FlE AR ENDLTHH )W, FEEE
MEARREINDKNL DS, FEIZAT
=AY ONNT Ty TTIE AT —
BN 2 0E P DD, FEEHD
HMALENTIE, HAu) =07 >
FRERWS LRI 25720 TH
% (5684), &b 5 DOHITETHHERH D
REIZHAD Lz, Baa) =k
WBIEFEN otz EZ NS, B
Z5 < HHEEIZBIT %, ZEEOK
T & BARFEAR B0 v ) — o sd
ZEB5DTHAH,

Fevr e, BRI =2FHLET
HIUX, 7 b IR L A
DREE O % b 7263 7 MU F
FEETIEHRERDD»T CITFHET S
M. T a—F KRR
PIZE Do 7 b VB AT ZEER A A
SITBRIEDED B0, hu) —0if
WEAWAT b LIz T, A7
— XDV Ty TOlzdIZhan)
—EHEFER L 72T A — M2IZE
LTwiw,

T R7IEBEMBIER

7 UBRAEORBBREGEM. 5
VI By AR, AR ERERRE R A E R AR I
B4 OBEBEPREET S, FlzIX, m
7V O — AERE R MRS 5 72D HT
o 7)) a—r yiEFEE LT 5
(8)o T/ A ¥ A VIEEMKT LT,
F MU LFR B ) T LR B IRA
HT5(33) DGR, KoL EBRE
APeb(192662) BIFHRFEICED
WEtddH b, $720 7 FUFRED
BEBRE L, FLEEME X ) b B E
WEMETTAI L HEEINTNS
(4-6,58)

e LT, £< oaRRIERA
BT Do KT 4 AL 7 REEHH IO
VTR Z (g SN TV B EIERIC
VL BER READ T L T A IR ST 0
& % (6485859,7389.9094) . % X4 7%
WABLITE D s S T3 (59),

IS ORMEIZEAEL T
(7 N 7V JEFIER TV 5 (31,3454) o
Fh7VE TN UFEEEICHT SR
HRBEIGISTH 525, BIHE O &
SRAHTH L, —HORERIZEH
BB\ HCEB TRIE S DA B
H& 53R Lot s
WOEITEH b ® %,

KT A XA 7 Rpdi#Ex, 7 b3
AN, BHSEMRN O HhkE L —
SV TICRITT B OWTE Z D4
BENH D FHeERBIEET L —=
7O L RE A HIRT 2 TR H
%o fEAL, T ELIE, AFONETE
WilF 2 W REVEA D Do TEA R A 1.
FEA I RE L WS R ) BZ 2
AR & e EEY & BRI R
Vb, LL. TZIWZHETTT
DEWER %2 1 ADHERRT 5 LI E S
v, BWERICEI L Cid. BFZER S48
ANHEDIEHDE D7) KE W,

FrUHEREEAMOS N7V E
i CHEPRESN TS, Bl 2L,
EIEERE I L I ERE O MR
(723588894) . ZIROFEEP; C12iE
W) 7 KRR (23,8894) AL A Bl <
3 B AHE D HliAS (5877) e EH3
%o

KT A XA 7 RpdiEx, 7 b &%
AL O TRBIERE LD RS
W% 67w, BIEHZBE CHER &
D, BRGSO b R
DOFMBITEE AT ) LB D 5,

HEMET b 1K

ARRTES b RIE, ARDSFH T BE
LW T AL N THDH, HZET
X, TATURIEL Eff A 5 A T
FHAENTWE(E35). 7 Py ATV
WEEHII222008 4 S ghritdh, 7
NoE /T 27 IV(KME) I, (R)3-k
Fo¥ s 7FIV(R)3-b Fu ¥ Tkl
PO I M Y VT AT IVIERS
1,3- 79 F—=nV7 b 77—}
VIATNPHEE NS, EHH Y

©National Strength and Conditioning Association Japan

1 FBHB% ¥ & & % (16,1752) - i
B ERIEH 7Y 2 b OER%30
~ 60 DIAIZEEA L, 2 ~ 3G FRGE
T5%(16)0 FRRMES b R 2 BRI 3
5 L72Wi9e Tl iREE LA o kefH
MEINL7-(50,79) I o %EZAED
RPN ANV 7l NIV 7/ N Y 1145 27l NV
R % LR SELZ LIS TH
% (16)
R T) A Y MY A KRS
Bowzeix, HARML —=v 7 Lo
B2 HAELZ2LDTH L7720, KT
1AL 7 REEICEDOT THEMAT S
X IFEE LW (17.386783) 0 S5, /8
T r =RV ADWEREIRE o 72
72b 4\ (52), HAHMFETIE. 7 F v
IATVOEBRPFHFAR L —= 7
TH—=N=1) —=F T HP T EDUR
ENTW2(67). LA L ZOWFZEIZIE,
FHEO AN F—HIEHIH L v
EVI)RERREHPHHET %o

TN UFRAETERE EEEAMET
T 503 H 7 b AREEO EAIC X
LeEZONDLIH, RS N R
LE CIEH AT 2RSS 5. K
TA A RBEEE MR LT HH5E
VIAFAE L 70 S, 22 ISR L Cid, 3%
Feox e g I R0 AR A & B A B K
FICHmE 72632 ENRENT
Who EREL 7Ny AT IVOBEIUL
72 % 4 R ] 5 % (78) o Stubbs &
TICEkBE, ZVa—ADERLE I
N CKMEDERIL, BZHL 7L ¥
DEARFHRTHIEICL o TREE
s HflT 5. Lo, FL—=v 7
VAR AN S S W 2y b
IN=1) —=F 2 T OWMBEERL TV 5
A3, KMEZBHUL T b &K 7 L
) B iR A S NT, AFOBIE
MEEIML72(67)0 25 2 SOIF5EI
R RIZOWTH LR R LT
WhHLDOD, KT A4 AL 7 REHHIC
BELOME N DIIAHTH %,
TR, S RO RE OB
SLHEEINTVD, 7 kI k -



ThL—=r7HoREN LT 5%
SIE. BT A4 7 RBHHE I ML —
=V T OEEREE Y FIT AT LT
BEICZ2 ), N7 —< Yy A% A LS
SNBETHA). ZOMEZRAL
WHZEIE 3 AFTET A5, wIihd LY
AF VANV =Z T RFHL TV
W (17,3883) AEEMIZZENHL DO
72 ANZNE N RO (R
L) B ) a7 O E T
LEVIHLDLEENT W, 727210,
KT A AL 7 RBEFED T HIZ2E b
L= 76230 % L, HEE
BENZEE L Cwiud, 7)) a—7»
DFEEAKE LHIRHE IR 2138
LZEO N — =7 (HEREGERO®
FOLEI)ETHH) T EL DR,
P AT b OFERUITHE I EIE
HoBard ). 7 b k7)) 2 »
ML BT Ve B ZE
RERDDH D EPHEENT VDS
(21,385079)c ZHIEH 7 A ¥ b D
BIAIHIT 2500 Ltk was, fk
BNZIIEE SN LWL D 5o

RT A A 7 RBFHBEIVNT +—<
¥ AR AR O E & RO % HAY
ELT MR T A Y B
TLIELAIFTLIET V RGIEHE
WZHEESTH 5o BIRFIH T, 71 2
YIDBRT A A 7 REEE IR
75T EIEEVAT I,

BRI DG A

BT A A 7 REFHH I E o THE
HOBWVEEZRICE LD,

b UERAER. R E R S
LHHE LT, oha) —HELE -
FREORREHT 5o Z2RIKDOKIE

RIKT S S, o) —EBEEN
HARFEERN WA T 2 H 50 Z
o ORI R, 22K E BFEONHSFIZ
L7 A — ORI O HENEAS
Hbo Tl WEBSNIZTAY — M
BWTlE, LYAFY AL =20
DIRT =< A Wb awni)
Thbo

TN UHBREOEE LTI BN
D7) A= LR O L NK
FEOMAN K - T A A0ZELT
LIRS Do BT 4 XA 7 Rwidk
HIZL o T, RA-HOHY A XoiEd
WBREZMETH L, 612, >
FRAEANIIE, o s a) —HIRE
BLDDBAEEMDS %0 B 21X,
SHR fERL PTG EN B DL, B D
A U I S WA &t KT
BERETzHERPTILICE-T, 2D
DOEWER % FHi§ 5 L0 d %,
RTA AL 7 RBHEIZE ST, 7
N B SEY) 2 — A XU o
DThbo
BB T b AL
BT AR DS D 556
BRI L o TEFEPIEFTE 20
Bitro

CEIERRIZE ARV EFTELD
5856
HEOIEFT Y AE) & 7>
FRETHERTE 20T —REIUTO
WY THbH
TRV Ty T b
VBRI AR R SRR
H Y BRERIHRE % B 09 20 W R
Wb, L LEAESHY ., ZD L
) BREENRAILEN LN H LT
O AT ZENRLETH 5,

FERODVT P UFRERHETE R
W= ZZL T o) Th b,

BB EMmMERIC T P UBREE
B 52 Lo BIER DT REMED S
D BN D 7)) 3= i &K
B L THY A APMKTT 572
JTRBAREHELZELH S,
RS S o ROFIH KT A A
7 RERH L o TS 2 Fl s
e\ 7272 L RERIGICRAI ST O
EFiuE. CofREHIETE SN D W
W3 %o
I—FE T M UFREOREN L E
FHZDWTT7 A — MI#EY 2 Bk %
RT 2 ETHD, @

References

1. Adam-Perrot A, Clifton P, Brouns F.
Low-carbohydrate diets: Nutritional and
physiological aspects. Obes Rev 7: 49-58,
2006.

2. Anderson JC. Measuring breath acetone
for monitoring fat loss: Review. Obesity
(Silver Spring) 23: 2327-2334, 2015.

3. Aragon AA, Schoenfeld BJ, Wildman R, et
al. International society of sports nutrition
position stand: Diets and body composition.
J Int Soc Sports Nutr 14: 16, 2017.

4. Ballard KD, Quann EE, Kupchak BR,
et al. Dietary carbohydrate restriction
improves insulin sensitivity, blood pressure,
microvascular function, and cellular
adhesion markers in individuals taking
statins. Nutr Res 33: 905-912, 2013.

5. Baron JA, Schori A, Crow B, Carter R,
Mann JI. A randomized controlled trial of
low carbohydrate and low fat/high fiber
diets for weight loss. Am J Public Health
76: 1293-1296, 1986.

6. Bazzano LA, Hu T, Reynolds K, et al.
Effects of low-carbohydrate and low-fat
diets: A randomized trial. Ann Intern Med
161: 309, 2014.

7. Bhanpuri NH, Hallberg SJ, Williams PT,

BHADT ) a-7>

A% HA

ITEE

£ 7 BRROBAICRET 5B

£HDKAIE =

EIfER R

THhOFRENDBA 1 ~6BE 20~ 1 ~8BEENT ~ BPT2. E5D #BMT2H, 5D BPTEN. E5D

A 54% BT %o

5kgiBd ¥ %, ENKREZ N,

Zh5DEEIEHOY) —FEEFHRD L NIVICEEFET 3,

November 2021 | Volume 28 | Number 9

EHKREL, EHREZL,



et al. Cardiovascular disease risk factor
responses to a type 2 diabetes care model
including nutritional ketosis induced by
sustained carbohydrate restriction at
1 year: An open label, non-randomized,
controlled study. Cardiovasc Diabetol 17:
56, 2018.

8. Bilsborough SA, Crowe TC. Low-
carbohydrate diets: What are the potential
short- and long-term health implications?
Asia Pac J Clin Nutr 12: 396-404, 2003.

9. Bogardus C, LaGrange BM, Horton ES,
Sims EA. Comparison of carbohydrate-
containing and carbohydrate-restricted
hypocaloric diets in the treatment of
obesity. Endurance and metabolic fuel
homeostasis during strenuous exercise. /
Clin Invest 68: 399-404, 1981.

10. Brehm B]J, Seeley RJ, Daniels SR,
D'Alessio DA. A randomized trial
comparing a very low carbohydrate diet
and a calorie-restricted low fat diet on body
weight and cardiovascular risk factors in
healthy women. / Clin Endocrinol Metab
88: 1617-1623, 2003.

11. Brehm B]J, Spang SE, Lattin BL, et al.
The role of energy expenditure in the
differential weight loss in obese women on
low-fat and low-carbohydrate diets. / Clin
Endocrinol Metab 90: 1475-1482, 2005.

12. Brinkworth GD, Noakes M, Clifton PM,
Buckley JD. Effects of a low carbohydrate
weight loss diet on exercise capacity and
tolerance in obese subjects. Obesity 17:
1916-1923, 2009.

13. Burke LM, Ross ML, Garvican-Lewis
LA, et al. Low carbohydrate, high fat diet
impairs exercise economy and negates
the performance benefit from intensified
training in elite race walkers. / Physiol 595:
2785-2807, 2017.

14. Chappell A]J, Simper T, Barker ME.
Nutritional strategies of high level
natural bodybuilders during competition
preparation. / Int Soc Sports Nutr 15: 4,
2018.

15. Cholewa JM, Newmire DE, Zanchi NE.
Carbohydrate restriction: Friend or foe of
resistance-based exercise performance?
Nutrition 60: 136-146, 2019.

16. Clarke K, Tchabanenko K, Pawlosky R,
et al. Kinetics, safety and tolerability of
(R)-3-hydroxybutyl (R)-3-hydroxybutyrate
in healthy adult subjects. Regu/ Toxicol
Pharmacol 63: 401-408, 2012.

17. Cox PJ, Kirk T, Ashmore T, et al.
Nutritional ketosis alters fuel preference
and thereby endurance performance in
athletes. Cell Metab 24: 256-268, 2016.

18. D'Andrea Meira I, Romao TT, Pires do
Prado HJ, et al. Ketogenic diet and epilepsy:
What we know so far. Front Neurosci 13: 5,
2019.

19. Denke MA. Metabolic effects of high-
protein, low-carbohydrate diets. Am J
Cardjol 88: 59-61, 2001.

20. Escobar KA, VanDusseldorp TA,
Kerksick CM. Carbohydrate intake and
resistance-based exercise: Are current
recommendations reflective of actual need?
Br J Nutr 116: 2053-2065, 2016.

21. Evans M, Patchett E, Nally R, et al. Effect
of acute ingestion of [ -hydroxybutyrate
salts on the response to graded exercise in
trained cyclists. Zur J Sport Sci 18: 376-386,
2018.

22. Figueiredo VC, Cameron-Smith D. Is
carbohydrate needed to further stimulate
muscle protein synthesis/hypertrophy
following resistance exercise? J /nt Soc
Sports Nutr 10: 42, 2013.

23. Forouhi NG, Misra A, Mohan V, Taylor
R, Yancy W. Dietary and nutritional
approaches for prevention and management
of type 2 diabetes. BM] 361: k2234, 2018.

24. Foster GD, Wadden TA, Peterson FJ, et
al. A controlled comparison of three very-
low-calorie diets: Effects on weight, body
composition, and symptoms. Am J Clin
Nutr 55: 811-817, 1992.

25. Gibson AA, Seimon RV, Lee CMY, et
al. Do ketogenic diets really suppress
appetite? A systematic review and meta-
analysis. Obes Rev 16: 64-76, 2015.

26. Gomez-Arbelaez D, Bellido D, Castro
Al et al. Body composition changes after
very-low-calorie ketogenic diet in obesity
evaluated by 3 standardized methods. J
Clin Endocrinol Metab 102: 488-498, 2017.

27. Gorostiaga EM, Navarro-Amézqueta
I, Cusso R, et al. Anaerobic energy
expenditure and mechanical efficiency
during exhaustive leg press exercise. PLoS
One 5: €13486, 2010.

28. Greene DA, Varley BJ, Hartwig TB,
Chapman P, Rigney M. A low-carbohydrate
ketogenic diet reduces body mass without
compromising performance in powerlifting
and olympic weightlifting athletes. J
Strength Cond Res 32: 3373-3382, 2018.

29. Gregory RM. A low-carbohydrate
ketogenic diet combined with 6-weeks
of crossfit training improves body
composition and performance. Available
at: https://clinmedjournals.org/articles/
ijsem/international-journal-of-sports-and-
exercise-medicine-ijsem-3-054.php?jid=ijsem.
Accessed February 10, 2020.

©National Strength and Conditioning Association Japan

30. Guerci B, Benichou M, Floriot M, et al.
Accuracy of an electrochemical sensor
for measuring capillary blood ketones
by fingerstick samples during metabolic
deterioration after continuous subcutaneous
insulin infusion interruption in type 1
diabetic patients. Diabetes Care 26: 1137-
1141, 2003.

31. Hamdy O, Tasabehji MW, Elseaidy T, et
al. Fat versus carbohydrate-based energy-
restricted diets for weight loss in patients
with type 2 diabetes. Curr Diab Rep 18:
128, 2018.

32. Harber MP, Schenk S, Barkan AL,
Horowitz JF. Alterations in carbohydrate
metabolism in response to short-term
dietary carbohydrate restriction. Am J
Physiol Endocrinol Metab 289: E306-E312,
2005.

33. Harvey CJdC, Schofield GM, Zinn C,
et al. Low-carbohydrate diets differing
in carbohydrate restriction improve
cardiometabolic and anthropometric
markers in healthy adults: A randomised
clinical trial. Peer/ 7: 6273, 2019.

34. Harvey CJDC, Schofield GM, Williden
M. The use of nutritional supplements
to induce ketosis and reduce symptoms
associated with keto-induction: A narrative
review. Peer/ 6. e4488, 2018.

35. Harvey KL, Holcomb LE, Kolwicz SC.
Ketogenic diets and exercise performance.
Nutrients 11: 2296, 2019.

36. Helms ER, Aragon AA, Fitschen P]J.
Evidence-based recommendations for
natural bodybuilding contest preparation:
Nutrition and supplementation. / /nt Soc
Sports Nutr 11: 20, 2014.

37. Helms ER, Prnjak K, Linardon J. Towards
a sustainable nutrition paradigm in
physique sport: A narrative review. Sports
7. 172, 2019.

38. Holdsworth DA, Cox PJ, Kirk T, et al. A
ketone ester drink increases postexercise
muscle glycogen synthesis in humans. Med
Sci Sports Exerc 49: 1789-1795, 2017.

39. Iraki J, Fitschen P, Espinar S, Helms
E. Nutrition recommendations for
bodybuilders in the off-season: A narrative
review. Sports (Basel) 7: E154, 2019.

40. Jabekk PT, Moe TA, Meen HD, Tomten
SE, Hostmark AT. Resistance training in
overweight women on a ketogenic diet
conserved lean body mass while reducing
body fat. Nutr Metab (Lond) 7: 17, 2010.

41. Johnston CS, Tjonn SL, Swan PD, et al.
Ketogenic low-carbohydrate diets have no
metabolic advantage over nonketogenic
low-carbohydrate diets. Am J Clin Nutr 83:



1055-1061, 2006.

42. Johnstone AM, Horgan GW, Murison SD,
Bremner DM, Lobley GE. Effects of a high-
protein ketogenic diet on hunger, appetite,
and weight loss in obese men feeding ad
libitum. Am J Clin Nutr 87: 44-55, 2008.

43. Kato H, Suzuki H, Inoue Y, et al. Co-
ingestion of carbohydrate with leucine-
enriched essential amino acids does not
augment acute postexercise muscle protein
synthesis in a strenuous exercise-induced
hypoinsulinemic state. Springerplus 5: 1299,
2016.

44. Kephart WC, Pledge CD, Roberson PA, et
al. The three-month effects of a ketogenic
diet on body composition, blood parameters,
and performance metrics in CrossFit
trainees: A pilot study. Sports (Basel) 6: E1,
2018.

45. Kirkpatrick CF, Bolick JP, Kris-Etherton
PM, et al. Review of current evidence
and clinical recommendations on the
effects of low-carbohydrate and very-low-
carbohydrate (including ketogenic) diets
for the management of body weight and
other cardiometabolic risk factors: A
scientific statement from the national lipid
association nutrition and lifestyle task force.
J Clin Lipidol 13: 689-711.e1, 2019.

46. Knuiman P, Hopman MTE, Mensink M.
Glycogen availability and skeletal muscle
adaptations with endurance and resistance
exercise. Nutr Metab 12: 59, 2015.

47. Koopman R, Beelen M, Stellingwerff T, et
al. Coingestion of carbohydrate with protein
does not further augment postexercise
muscle protein synthesis. Am J Physiol
Endocrinol Metab 293: E833-E842, 2007.

48. Krebs NF, Gao D, Gralla J, Collins JS,
Johnson SL. Efficacy and safety of a high
protein, low carbohydrate diet for weight
loss in severely obese adolescents. / Pediatr
157: 252-258, 2010.

49. Krotkiewski M, Landin K, Mellstrom D,
Tolli J. Loss of total body potassium during
rapid weight loss does not depend on the
decrease of potassium concentration in
muscles. Different methods to evaluate
body composition during a low energy diet.
Int J Obes 24: 101-107, 2000.

50. Leckey JJ, Ross ML, Quod M, Hawley JA,
Burke LM. Ketone diester ingestion impairs
time-trial performance in professional
cyclists. Front Physiol 8. 806, 2017.

51. Lobley GE, Johnstone AM, Fyfe C, et al.
Glucose uptake by the brain on chronic
high-protein weight-loss diets with either
moderate or low amounts of carbohydrate.
Br J Nutr 111: 586-597, 2014.

52. Margolis LM, O'Fallon KS. Utility of
ketone supplementation to enhance
physical performance: A systematic review.
Adv Nutr 11: 412-419, 2020.

53. Martin CK, Rosenbaum D, Han H, et al
Change in food cravings, food preferences,
and appetite during a low-carbohydrate
and low-fat diet. Obesity (Silver Spring) 19:
1963-1970, 2011.

54. Masood W, Uppaluri KR. Ketogenic
diet. In: StatPearis. Treasure Island, FL:
StatPearls Publishing, 2020. Available
at: http://www.ncbi.nlm.nih.gov/books/
NBK499830/. Accessed March 17, 2020.

55. McClernon FJ, Yancy WS, Eberstein JA,
Atkins RC, Westman EC. The effects of a
low-carbohydrate ketogenic diet and a low-
fat diet on mood, hunger, and other self-
reported symptoms. Obesity 15: 182, 2007.

56. McSwiney FT, Wardrop B, Hyde PN,
et al. Keto-adaptation enhances exercise
performance and body composition
responses to training in endurance athletes.
Metabolism 81: 25-34, 2018.

57. Meckling KA, O'Sullivan C, Saari D.
Comparison of a low-fat diet to a low-
carbohydrate diet on weight loss, body
composition, and risk factors for diabetes
and cardiovascular disease in free-living,
overweight men and women. / Clin
Endocrinol Metab 89: 2717-2723, 2004.

58. Miller BV, Bertino JS, Reed RG, et al. An
evaluation of the atkins' diet. Metab Syndr
Relat Disord 1: 299-309, 2003.

59. Moreno B, Bellido D, Sajoux I, et al.
Comparison of a very low-calorie-ketogenic
diet with a standard low-calorie diet in the
treatment of obesity. Endocrine 47: 793-805,
2014.

60. Nickols-Richardson SM, Coleman MD,
Volpe JJ, Hosig KW. Perceived hunger
is lower and weight loss is greater in
overweight premenopausal women
consuming a low-carbohydrate/high-protein
vs high-carbohydrate/low-fat diet. / Am
Diet Assoc 105: 1433-1437, 2005.

61. Noakes M, Foster PR, Keogh JB, et
al. Comparison of isocaloric very low
carbohydrate/high saturated fat and high
carbohydrate/low saturated fat diets on
body composition and cardiovascular risk.
Nutr Metab 3: 7, 2006.

62. Nymo S, Coutinho SR, Torgersen LCH,
et al. Timeline of changes in adaptive
physiological responses, at the level of
energy expenditure, with progressive
weight loss. Br J Nutr 120: 141-149, 2018.

63. Paoli A, Grimaldi K, D'Agostino D, et al.
Ketogenic diet does not affect strength

m November 2021 | Volume 28 I Number 9

performance in elite artistic gymnasts. /
Int Soc Sports Nutr 9: 34, 2012.

64. Phinney SD, Bistrian BR, Evans W], Gervino
E, Blackburn GL. The human metabolic
response to chronic ketosis without caloric
restriction: Preservation of submaximal
exercise capability with reduced carbohydrate
oxidation. Metabolism 32: 769-776, 1983.

65. Phinney SD, Horton ES, Sims EAH, et al.
Capacity for moderate exercise in obese
subjects after adaptation to a hypocaloric,
ketogenic diet. / Clin Invest 66: 1152-1161,
1980.

66. Pinckaers PJM, Churchward-Venne TA,
Bailey D, van Loon. LJC. Ketone bodies
and exercise performance: The next magic
bullet or merely hype? Sports Med 47:
383-391, 2017.

67. Poffé C, Ramaekers M, Thienen RV,
Hespel P. Ketone ester supplementation
blunts overreaching symptoms during
endurance training overload. / Physiol 597
3009-3027, 2019.

68. Rhyu H, Cho S-Y. The effect of weight
loss by ketogenic diet on the body
composition, performance-related physical
fitness factors and cytokines of Taekwondo
athletes. / Exerc Rehabil 10: 326-331, 2014.

69. Roberts BM, Helms ER, Trexler ET,
Fitschen P]J. Nutritional recommendations
for physique athletes. / Hum Kinet 71:
79-108, 2020.

70. Robinson SL, Lambeth-Mansell A,
Gillibrand G, Smith-Ryan A, Bannock L. A
nutrition and conditioning intervention for
natural bodybuilding contest preparation:
Case study. / Int Soc Sports Nutr 12: 20,
2015.

71. Ruth MR, Port AM, Shah M, et al.
Consuming a hypocaloric high fat low
carbohydrate diet for 12 weeks lowers
C-reactive protein, and raises serum
adiponectin and high density lipoprotein-
cholesterol in obese subjects. Metabolism
62: 1779-89, 2013.

72. Saslow LR, Kim S, Daubenmier JJ, et
al. A randomized pilot trial of a moderate
carbohydrate diet compared to a very low
carbohydrate diet in overweight or obese
individuals with type 2 diabetes mellitus or
prediabetes. PLoS One 9: 91027, 2014.

73. Schiavo L, Pilone V, Rossetti G, et
al. A 4-week preoperative ketogenic
micronutrient-enriched diet is effective in
reducing body weight, left hepatic lobe
volume, and micronutrient deficiencies
in patients undergoing bariatric surgery:
A prospective pilot study. Obes Surg 28:
2215-2224, 2018.



74. Scott JM, Deuster PA. Ketones and
human performance. / Spec Oper Med 17:
112-116, 2017.

75. Slater G, Phillips SM. Nutrition guidelines
for strength sports: Sprinting, weightlifting,
throwing events, and bodybuilding. / Sports
Scr 29(Suppl 1): S67-S77, 2011.

76. Soenen S, Bonomi AG, Lemmens SGT,
et al. Relatively high-protein or “low-carb”
energy-restricted diets for body weight
loss and body weight maintenance? Physiol
Behav 107: 374-380, 2012.

77. Sondike SB, Copperman N, Jacobson
MS. Effects of a low-carbohydrate diet on
weight loss and cardiovascular risk factor
in overweight adolescents. / Pediatr 142:
253-258, 2003.

78. Stubbs BJ, Cox PJ, Evans RD, et al. A
ketone ester drink lowers human ghrelin
and appetite. Obesity (Silver Spring) 26:
269-273, 2018.

79. Stubbs BJ, Cox PJ, Evans RD, et al. On
the metabolism of exogenous ketones in
humans. Front Physiol 8. 848, 2017.

80. Sumithran P, Proietto J. Ketogenic
diets for weight loss: A review of their
principles, safety and efficacy. Obes Res
Clin Pract 2: 1-11, 2008.

81. Tesch PA, Colliander EB, Kaiser P.
Muscle metabolism during intense, heavy-
resistance exercise. EFurop J Appl Physiol
55: 362-366, 1986.

82. Trexler ET, Hirsch KR, Campbell BI,
Smith-Ryan AE. Physiological changes
following competition in male and female
physique athletes: A pilot study. /nt J Sport
Nutr Exerc Metab 27 458-466, 2017.

83. Vandoorne T, De Smet S, Ramaekers M,
et al. Intake of a ketone ester drink during
recovery from exercise promotes mTORC1
signaling but not glycogen resynthesis in
human muscle. Front Physiol 8: 310, 2017.

84. Vargas S, Romance R, Petro JL, et
al. Efficacy of ketogenic diet on body
composition during resistance training in
trained men: A randomized controlled trial.
J Int Soc Sports Nutr 15, 2018.

85. Volek J, Sharman M, Gomez A, et al.
Comparison of energy-restricted very low-
carbohydrate and low-fat diets on weight
loss and body composition in overweight
men and women. Nutr Metab (Lond) 1: 13,
2004.

86. Volek ]S, Freidenreich DJ, Saenz C, et al.
Metabolic characteristics of keto-adapted
ultra-endurance runners. Metab Clin Exp
65: 100-110, 2016.

87. Volek JS, Sharman M], Love DM, et al.
Body composition and hormonal responses

to a carbohydrate-restricted diet. Metab
Clin Exp 51: 864-870, 2002.

88. Westman EC, Tondt J, Maguire E, Yancy
WS Jr. Implementing a low-carbohydrate,
ketogenic diet to manage type 2 diabetes
mellitus. Expert Rev Endocrinol Metab 13:
263-272, 2018.

89. Westman EC, Yancy WS, Edman JS,
Tomlin KF, Perkins CE. Effect of 6-month
adherence to a very low carbohydrate diet
program. Am J Med 113: 30-36, 2002.

90. Westman EC, Yancy WS, Mavropoulos
JC, Marquart M, McDuffie JR. The effect of
a low-carbohydrate, ketogenic diet versus a
low-glycemic index diet on glycemic control
in type 2 diabetes mellitus. Nutr Metab 5.
36, 2008.

91. Wheless JW. History of the ketogenic
diet. Epilepsia 49: 3-5, 2008.

92. Wilson JM, Lowery RP, Roberts MD, et
al. The effects of ketogenic dieting on body
composition, strength, power, and hormonal
profiles in resistance training males. /
Strength Cond Res, 2020. [Epub ahead of
print.]

93. Wood RJ, Gregory SM, Sawyer ], et al.
Preservation of fat-free mass after two
distinct weight loss diets with and without
progressive resistance exercise. Metab
Syndr Relat Disord 10: 167-174, 2012.

94. Yancy WS, Olsen MK, Guyton JR, Bakst
RP, Westman EC. A low-carbohydrate,
ketogenic diet versus a low-fat diet to treat
obesity and hyperlipidemia: A randomized,
controlled trial. Ann Intern Med 140: 769,
2004.

95. Ye F, Li X-], Jiang W-L, Sun H-B, Liu ]J.
Efficacy of and patient compliance with a
ketogenic diet in adults with intractable
epilepsy: A meta-analysis. / Clin Neurol 11:
26-31, 2015.

96. Critical Analysis of Wilson et als. 2017
Keto Study. Sci-Fit, 2017. Available at:
https://sci-fit.net/wilson-keto-analysis/.
Accessed February 10, 2020.

From Strength and Conditioning Journal
Volume 42, Number 5, pages 108-115.

©National Strength and Conditioning Association Japan _

Adam Tzur :
Sci-Fitnetd #+ —7F—,

Brandon M. Roberts :
The Strength Guys® it 22
BHMOETE.



