BEGK BN EAESGFHRAZITE

BREKREHBEHAENRFEZSZE

>
ﬂﬂ

I E R R SN S Y S

2

Fo TR ACHE BB R RAFAVAGRE - MmN E R EH B i — K
WREE > BCE A LAER 2 — M R R ERVEE - Br 7 BB E g e s & X
i Hh o FEHC G HY BK R RS E AE R E R E N E - AT R I
Y B & 2 ) 5 5 35 A Bl el R 0 B S AR I e & R S BUK
MAE - NI EAEWN RS EREREEERASGEZEE - N
B o 6 A W R B R Ry R 4 2 AR RV AP SR o 28T EL T 5 A -
%ﬂ@%éﬁ‘ﬁﬁ%%@fﬁﬁﬁ?ﬁ%&—ﬁﬂi@%ﬁﬂ’]ﬁéﬁ o A SLREEAT K
&R EE X R Y BT FE Al R > R EAE R B ~ DL R K EE 2 &
HENRE D ERCR - B E A EE R RER A o F R EEED)
Sl 4R A2 P Y 23 R -

BT - KEERE - &8 BRE - EghxH
i 3 T'F—*Ff : T,A:I%*

E-mail ¢ jeanhsu@ntupes.edu.tw
DOI : 10.3966/2226535X2020010901001




BT R A B KB
59555 11 (109.01) 1-12 H

3 @

RN R s 2 ot Fe sl (i ZZ i & W B 7 A BB & ( ketogenic
diet fij T KD ) 1 Jk B2 B [T 1 2 il B9 T 2 (6 5F 25 A ¥ I 3 R L 20 )
e 2RI L DR R U Y BR R AH R RT RE S K EIE ) sF 2 R K B E T =
SR LAt 2 B A R BR B 5 3 o AR SCR AT AR S BX | Y BE 5T A
ROoSHREHRAETEEESEREETE a8 BRXRNEFE
HAE B SRR B E BRI - 7R ALK
YR BRSO - B N EHVEK R RS L B g R RO — L ak & R A
e - EBFRAEFHFERNAZE -

ALY 20 R gk i SR

g 107 FHESEREREZEASHK "SHEREREE, 2 &
2 B\E 2 E L FE DL E B K (R & ¥ (CHO) 50-60% ~ EH'H
(protein) 10-20% ~ H5/E (fat) 20-30% &'H - IREHEES —f > 9
ot (E AR B0 I 8 e B e R B iy T aR | L P BRI AR K
REZAE 5SS E - N ESEREBEBEET RS —F R
BARETES U — 2R E R T8 &ILA - 5 E 250CH M3 A
2 & BN 2 H 8 5 LL B RIS 5 a Bl 8RB 4H Bl B S Y LR
BIFEAR (B8 AL AR LB D 7Y 40%) -

REEER & (VR 40% DL MR HEARR K& HVHEBERG] > 7]
5 B B RREAR > DLURCOHFERG B IR AR SR - R 2k 2 18 B 1Y
IfrL 5 2 1) B K 28 R B U2 o B I B R B G R S ) 7 AT AF 2R B a R AR S Y
A= W B B o AR I R B R B 2K B w2 K PR R B K AL & ) P A Y EE
e 55%[EE] 20%LAT > & 1 b B 4 RN B o 5E A5 B R 22 B i 68
BELLG EFE] 70-80%HVERE - GRS A T HEEENE T HEHAE R
B MG AR AY A R - Bl TR EYEECLERZ S -
AT MR BN 15 % - OK S 78 /1 6 B (5 f WE B - 8 0 (58 FH B A8
BEEXRRE THEKEZ2 LHHEag@ 8KE GABA (71 -




BEGK BN EAESGFHRAZITE

aminobutyric acid) & & > MAME N EFNHE&EHESE - =2 R
18 H S RO HE T E 7Y Rk %% 5O B R R #Y 5 9 | (Rezaei, Abdurahman,
Saghazadeh, Badv, & Mahmoudi, 2017) - [L4p » TR INE HF L HE S H
PERIRE R ~ ELOMERFEIEE - HIFIAEE - THG A EEF R
(Chung & Park, 2017; Hertz, Chen, & Waagepetersen, 2015; Khodadadi
et al., 2017; Mobbs, Mastaitis, Isoda, & Poplawski, 2013; Sharman et
al., 2002) - {H & A] GE 4 B 15 ~ A AR AR & ~ 15 A @ ~ (R b
R0 ~ ME M ~ R /KEFE RN B2 %2 (Azevedo de Lima et al., 2017; Ulamek-
Koziol, Pluta, Bogucka-Kocka, & Czuczwar, 2016) - L 4p » 25 Hd 68 & 14
Ao El Mt s (B0 -METHREEEMA 15 mM) (Blanco,
Khatri, Kifayat, Cho, & Aronow, 2019) - H i 32 5 4+ = & V'd K /Y K
BB R BTN A A S 2w A A A UE (0.6~3 mM
B -F& E T B ) (Nymo et al., 2017; Pinckaers, Churchward-Venne,
Bailey, & van Loon, 2017) » ZA i 4= B 37 JF {6 % 6X & /Y 00 2845 2R - RS
EHIE NS B A4 - 0 gt 52 20 RE Y JE bt A e -

5 SPEY 8 B AR

F=RIEEEZYD EOEYEEMZR  HaZRRE
A R HY o BEIHE N 6 2 B R Al ix A B &1 (Anderson & Moore,
2004) - A EREEERE R & LAV E D ESHEE - 12 /H F A 202 5 H
T AMAERLZHEEER - B2 EHEREBERRTT - FTLLE AR D
mE - —RE R E I AR F 55 (REEEC R & S
B ek R B ER B I R RO AR 2 B ARV BR 0 A BR - 88 RS AT sE 2 R By B B
PR&I T EES - DS AE T RS N R AV AT EE - [FIEEBE TORT R IR A &S S By K
7 e KBNS &N S E P e A BSHY A8 Bl - (REEF M AT & T 8 &%
e #MErEDEIN Y E B HyEE R 2 2 B AK
/DAY R A (Astrup, Meinert Larsen, & Harper, 2004; Skov, Toubro,
Ronn, Holm, & Astrup, 1999) -
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2 (ghrelin)jREW I > LR BEM B (41 GLP-1 (Glucagon-Like-
peptide-1) ~ CCK (Cholecystokinin) ~ PYY (Peptide YY)) JEE[F{K > M
mR T R E B AR P Y L ER R - 28T (R R B AR BRI B L | AR K JE
(Gibson et al., 2015; Paoli, Bosco, Camporesi, & Mangar, 2015) - Nymo
AN FE TS U DA R 2L E A B e & R E I (LMK 550 keal B¢
FHEFR 660 kcal) > HlEREERE N > 26 = HESE ; (HEH
& =8 2 1% - B RK AN FBE sk E 21k (Nymo, etal., 2017) © [fif 55—
fix K 20 & AR B X & 1 Ay B SRR B 0 8 A Y BR B A ) R G B URUER
13% » 55 B O B A B FE BB 1 A (0.07-0.48 mM B XA T %) » I
TR BT B 2R oy s R A2 AR o E &5 SR RO {EC I 8RB AR i 1R A S R R
HNER W& E TTEBRYRBEVEREEITEaZERENFEN
(Sumithran et al., 2013) - 241 &% b 58 th B & & @i E B | 2
At o MR T e e e B AV R (leptin) R A& kD 81 6 2% K2 HE
Bl B B AR oy BRI S B B 0 -

B PR § FHE LR R i

JE AR B 8RB AF Ry BB HY F-B% » mT [ 2 1970 5 ARy & R
BE (Atkins diet » B[R S BN RA S &%) » HIRGIE X
BE B AR 20 e DAY > (R HH Q) FIERNRA A KE - 2 H$
Al EEE N E O EMHE 80 m 2 7 ED g1k EL I B 28 R K B & i HY
H 0 5 o — 2B 2 40 14 SCIRR (0] BE B &% & oo A Bh o TR R S HE 6X & Bl B
REGE CHEHEBESERKEeSE AR RG] 2 KIg » o] 2 #H 8l 5 5
BEMREMEE - E2E AR 2B ERAESE (Bueno, de Melo, de
Oliveira, & da Rocha Ataide, 2013) B N B B EFE KV AH S EEH -

MR EBERERER SRS ATHEERI 1.3-25 Ax&E
HE -AlEERILNEE EREE R A EEE S VM ERE-
AN E R EFREREEFEIORNEERE (BEHE 5% A5 55%>
EFEHE 40%) & > o] ZFECD 1.9 AT i fE IR RCE - HIRE & I A
s B HYL R (BEJE R E BB Squat jump ~ H B BBt Counter-
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movement jump ~ {3 £ B 1Y i K E 8 K EZF) (Paolietal., 2012) » X
12 BHEEEE AR (B 6% A5 77%) > 1% 5.9 A #Y IR E RN
R OGN & 7 ERIE(R 5.2%) » 22 A8 B2 J1 it 77 28 9 58 T~ 1y i & {E
RURNE M & AR R Bo 7 2 0F T m] DUE G SRR 2 &t e 4R E 8
I (McSwiney et al., 2017) -

L~ MPEF SHE XS RAMFE § 0P

CHWRESRENE G 21 A8 R 0T 45 s 8 %
FERYFERE - £ — 12 BAYWF I8 BB AR 5 IR BE L BB EN 25 & B
PR AUREE (B - BSHG - E8E = 12:59:28) =RAEkE (BEJE °
BEfG : EEHE = 56:24:20) > SR FH MR R LRAFRBIIH R DY
fE Hl H B B8 > & 5§ THF- @ (Tumor necrosis factor- ¢ ) - IL6
(Interleukin-6)~IL8 (Interleukin-8) MCP-1 (Monocyte chemo attractant
protein-1) ~ ICAM (Intercellular Adhesion Molecule) Z{E 2% X 51EZ 15
BEE Wi/ (Forsythe et al., 2008) « [ &5 52 % 7 i 8 492 1F 0 2 o L B 2
TR AR - AT DA T B RE 5 4H AR AH BA AV 3% R R - AT A R A
Y38 2R /D 38 R f5 AV B R B0 EF £ 2K B N Ae B ORCES 7Y R
(Sharman & Volek, 2004) » 2 & B KEE R & HEH A HE %588 -

Rhyu %5 A\ ¥ & a8 % 517 3 BN EEEEE (BEHE 5% A5
B 55%  EEE 40%) > WIRHIEHFEKEE Z LR 75% » # T
EPRERECD T 3.8 AT 0 H O HAE DA R HY I [ 58 5 2000 A R fETR]
PL R £ Wingate SHI G #Y 5 55 15 B (fatigue index) 2K - H [fi 4%
TNF- o 8 fil 89 fiE & &/ 7R 8 BIE /D 3 R X e A IR | AT BUR » 28
i Wingate SHI &K 2 i H s (H D) e (K > A R A EH KA
B8 2 15 HY1E 2 (Rhyu & Cho, 2014) -
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B PR & S 6 4 e

FENRETEBR a8 EE RN R F > HEREEEAE
K FEIH S - Langfort S AMPIRMTEE 3 FOEMAR (BE
5% Bl 55% EH'E 40%) (Langfort, Pilis, Zarzeczny, Nazar, &
Kaciuba-Uscilko, 1996) » Hfg i KE A = M A M E - Burke & A
HIt e 3 ARV ERBE AN B I IIEE | LXEE REARE A
MmalfE R EHBENE T HER SRR A AN ERHEHEE Z K
%5 (Burke etal., 2017) {£ — JH & ¥ it 7 2 &h & 4 60 & &8 B 5¥- 15 o 5¢ -
R E A 10 B ERBEREN A > ERS T RS EEHRE T
FIHRE B F BB 8y 30 & > (H 4l B X E ) i & (Zinn, Wood,
Williden, Chatterton, & Maunder, 2017) - Fij #i i/} 72 5 4 78 FE (K [E X &
% AT HEE S AL A A4 B E R (H S I Jy E R B AR A
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~ —(Sitko, Cirer-Sastre, & Lopez Laval, 2019) -
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Wilson % NHYWHZEEIZE T 10 AR EE 4 B e | 45 & [0 19l 880
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AL B 8¢ T By R B2 B (Wilson et al., 2017) - &E R 563 10 4
FY BE 77 B 6 4 Bic B I B & B — AR PE U B & > S & i AL W HE K > I 4
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T 5 WE BB B O A TR 0 H = Bk H O s B S A R R 2 R B B e
SR HALA R & A Fr il & 0 — v 2\ 8RR 4H FI 408 O T 48 S0 R -
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»
o
3= N £
7N Wb

i
%i:n‘{

[58 7 6K i B & BV (F > H AT 22 65 R B R — BLER (A /Y )& H] BLUsCZD
BRI R RIS AR B Rk B RS BOR B A A B R 88 3k Bl (e
HEREEFEN - AR AR ERR > @5 H R EH G EH
A A B - B A FI RV &SR Al RE 2K B A R W 5 b AR R EX | Y 2B
HE LRI A E -~ o AR HY R A B 5 I K I A Bl I fE O S /Y =2
Bf— > BRI ENESEIHERGRKNE WG E A B ER
SRe DN L 28 TR ORI 2 B E T A 2 RS R IE B R Y A R A AR B 4
E S -

s ARG RAEGESGE R ST EUR K EEY R ZH %
aAECHEF 2P RS TRBEREA GBS RERTNEE - Wt
BRI A B E S MR By B AE B R - BT IR E R HIME
AEMBELE emEL BN R RS HMHES RHK RS E L
R ok T SR o 21T 00 ZH U T Y 2 R IR P HY BB % O G A 0 B B
A= B e b2 7E T B R B o DA LG A0 AR A R TR B R A R A B (i A
MECE RN R AN > R EHEE AN B EBBEH ST T
DA o2 3% A= & T SWE -




BT R A B KB
59555 11 (109.01) 1-12 H

342

Anderson, G. H., & Moore, S. E. (2004). Dietary proteins in the regulation of
food intake and body weight in humans. The Journal of Nutrition, 134(4).

Astrup, A., Meinert Larsen, T., & Harper, A. (2004). Atkins and other low-
carbohydrate diets: hoax or an effective tool for weight loss? Lancet,
364(9437), 897-899.

Azevedo de Lima, P., Baldini Prudencio, M., Murakami, D. K., Pereira de
Brito Sampaio, L., Figueiredo Neto, A. M., & Teixeira Damasceno, N. R.
(2017). Effect of classic ketogenic diet treatment on lipoprotein
subfractions in children and adolescents with refractory epilepsy.
Nutrition, 33, 271-277.

Blanco, J. C., Khatri, A., Kifayat, A., Cho, R., & Aronow, W. S. (2019).
Starvation Ketoacidosis due to the Ketogenic Diet and Prolonged Fasting
- A Possibly Dangerous Diet Trend. The American Journal of Case
Reports, 20, 1728-1731.

Burke, L. M., Ross, M. L., Garvican-Lewis, L. A., Welvaert, M., Heikura, 1.
A., Forbes, S. G., . .. Hawley, J. A. (2017). Low carbohydrate, high fat
diet impairs exercise economy and negates the performance benefit from
intensified training in elite race walkers. The Journal of Physiology,
595(9), 2785-2807. doi: 10.1113/jp273230

Chung, H.-Y., & Park, Y. K. (2017). Rationale, Feasibility and Acceptability
of Ketogenic Diet for Cancer Treatment. Journal of Cancer Prevention,
22(3), 127-134. doi: 10.15430/JCP.2017.22.3.127

Forsythe, C. E., Phinney, S. D., Fernandez, M. L., Quann, E. E., Wood, R. J.,
Bibus, D. M., . . . Volek, J. S. (2008). Comparison of low fat and low
carbohydrate diets on circulating fatty acid composition and markers of
inflammation. Lipids, 43(1), 65-77.

Gibson, A. A., Seimon, R. V., Lee, C. M., Ayre, J., Franklin, J., Markovic, T.
P., ... Sainsbury, A. (2015). Do ketogenic diets really suppress appetite?

A systematic review and meta-analysis. Obesity Reviews, 16(1), 64-76.




BREGKEHBRENEHRRIEE

doi: 10.1111/0br.12230

Greene, D. A., Varley, B. J., Hartwig, T. B., Chapman, P., & Rigney, M.
(2018). A Low-Carbohydrate Ketogenic Diet Reduces Body Mass
Without Compromising Performance in Powerlifting and Olympic
Weightlifting Athletes. Journal of Strength and Conditioning Research,
32(12), 3373-3382.

Hertz, L., Chen, Y., & Waagepetersen, H. S. (2015). Effects of ketone bodies
in Alzheimer's disease in relation to neural hypometabolism, B-amyloid
toxicity, and astrocyte function. Journal of Neurochemistry, 134(1), 7-
20. doi: 10.1111/jnc.13107

Khodadadi, S., Sobhani, N., Mirshekar, S., Ghiasvand, R., Pourmasoumi, M.,
Miraghajani, M., & Dehsoukhteh, S. S. (2017). Tumor Cells Growth and
Survival Time with the Ketogenic Diet in Animal Models: A Systematic
Review. International Journal of Preventive Medicine, 8, 35. doi:
10.4103/2008-7802.207035

McSwiney, F. T., Wardrop, B., Hyde, P. N., Lafountain, R. A., Volek, J. S., &
Doyle, L. (2017). Keto-adaptation enhances exercise performance and
body composition responses to training in endurance athletes.
Metabolism, [Epub ahead of print]. doi: 10.1016/j.metabol.2017.10.010

Mobbs, C. V., Mastaitis, J., Isoda, F., & Poplawski, M. (2013). Treatment of
diabetes and diabetic complications with a ketogenic diet. Journal of
Child Neurology, 28(8), 1009-1014.

Nymo, S., Coutinho, S. R., Jorgensen, J., Rehfeld, J. F., Truby, H., Kulseng,
B., & Martins, C. (2017). Timeline of changes in appetite during weight
loss with a ketogenic diet. International Journal of Obesity, 41(8), 1224-
1231. doi: 10.1038/ij0.2017.96

Paoli, A., Bosco, G., Camporesi, E. M., & Mangar, D. (2015). Ketosis,
ketogenic diet and food intake control: a complex relationship. Frontiers
in Psychology, 6(27).

Paoli, A., Grimaldi, K., D’Agostino, D., Cenci, L., Moro, T., Bianco, A., &
Palma, A. (2012). Ketogenic diet does not affect strength performance in




IR E AN
59555 11 (109.01) 1-12 H

elite artistic gymnasts. Journal of the International Society of Sports
Nutrition, 9, 34-34. doi: 10.1186/1550-2783-9-34

Pinckaers, P. J., Churchward-Venne, T. A., Bailey, D., & van Loon, L. J.
(2017). Ketone Bodies and Exercise Performance: The next magic bullet
or merely hype? Sports Medicine., 47(3), 383-391. doi: 10.1007/s40279-
016-0577-y

Rezaei, S., Abdurahman, A. A., Saghazadeh, A., Badv, R. S., & Mahmoudi,
M. (2017). Short-term and long-term efficacy of classical ketogenic diet
and modified Atkins diet in children and adolescents with epilepsy: A
systematic review and meta-analysis. Nutritional Neuroscience, 1-18.
doi: 10.1080/1028415X.2017.1387721

Sharman, M. J., Kraemer, W. J., Love, D. M., Avery, N. G., Gomez, A. L.,
Scheett, T. P., & Volek, J. S. (2002). A ketogenic diet favorably affects
serum biomarkers for cardiovascular disease in normal-weight men. The
Journal of Nutrition., 132(7), 1879-1885.

Sharman, M. J., & Volek, J. S. (2004). Weight loss leads to reductions in
inflammatory biomarkers after a very-low-carbohydrate diet and a low-
fat diet in overweight men. Clinical Science, 107(4), 365-369.

Sitko, S., Cirer-Sastre, R., & Lopez Laval, I. (2019). Effects of a low-
carbohydrate diet on performance and body composition in trained
cyclists. Nutricion Hospitalaria, 13(10), 02762.

Skov, A. R., Toubro, S., Ronn, B., Holm, L., & Astrup, A. (1999). Randomized
trial on protein vs carbohydrate in ad libitum fat reduced diet for the
treatment of obesity. International Journal of Obesity and Related
Metabolic Disorders : Journal of the International Association for the
Study of Obesity, 23(5), 528-536.

Sumithran, P., Prendergast, L. A., Delbridge, E., Purcell, K., Shulkes, A.,
Kriketos, A., & Proietto, J. (2013). Ketosis and appetite-mediating
nutrients and hormones after weight loss. Furopean Journal of Clinical
Nutrition, 67(7), 759-764.

Ulamek-Koziol, M., Pluta, R., Bogucka-Kocka, A., & Czuczwar, S. J. (2016).

10




BREGKEHBRENEHRRIEE

To treat or not to treat drug-refractory epilepsy by the ketogenic diet?
That is the question. Annals of Agricultural and Environmental
Medicine, 23(4), 533-536.

Wilson, J. M., Lowery, R. P., Roberts, M. D., Sharp, M. H., Joy, J. M., Shields,
K. A., ... D'Agostino, D. (2017). The effects of ketogenic dieting on
body composition, strength, power, and hormonal profiles in resistance
training males. Journal of Strength and Conditioning Research. doi:
10.1519/js¢.0000000000001935

Wroble, K. A., Trott, M. N., Schweitzer, G. G., Rahman, R. S., Kelly, P. V.,
& Weiss, E. P. (2019). Low-carbohydrate, ketogenic diet impairs
anaerobic exercise performance in exercise-trained women and men: a
randomized-sequence crossover trial. The Journal of Sports Medicine
and Physical Fitness, 59(4), 600-607.

Zinn, C., Wood, M., Williden, M., Chatterton, S., & Maunder, E. (2017).
Ketogenic diet benefits body composition and well-being but not
performance in a pilot case study of New Zealand endurance athletes.
Journal of the International Society of Sports Nutrition, 14(22), 017-
0180.

11




BT R A B KB
59555 11 (109.01) 1-12 H

Effect of Low Carbohydrate diet on Weight Loss
and Exercise performance

Chin Hsu

Department of Exercise Health Science, National Taiwan University of Sport

Abstract

In order to avoid obesity and pursue a good figure, weight loss is
nothing short of a popular issue for professional athletes or the general
group. In addition to promoting energy metabolism through exercise,
weight loss can often be more effective with a suitable diet strategy.
However, long-term diet control is likely to cause hunger or
psychological burden and then poor cooperative will, which ultimately
leads to ineffective results. People crave to follow available short-term
effective diet weight loss strategies. Therefore, a low-carbohydrate
ketogenic diet has become a hot topic for many years. However, its
implementation and its impact on health and athletic performance have
also been debated. This article summarizes the relevant researches of the
application of a low carbohydrate diet in recent years, and explains its
effects on weight loss and fat reduction, anti-inflammatory response,
and exercise performance, and thereby evaluate appropriate diet control
content as a reference strategy in the process of weight loss and exercise

training.

Keywords: low carbohydrate diet, ketogenic, weight loss, exercise
performance
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