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A Case Study on the Effects of a Long-term Ketogenic Diet on Body Composition and
Health of a Physically Active Adult
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Abstract: Objective To investigate the changes in body composition and health status of a physical-
ly active adult who volunteered to take a ketogenic diet for 7 months. Methods To test and compare
body composition, lipid profiles, inflammatory status, glucose and insulin levels and renal function
related indicators before and after 7-month ketogenic diet. Results After 7-month ketogenic diet, (1)
weight remained basically the same, skeletal muscle mass increased by 1.3 kg while body fat mass
decreased by 2.3 kg and body fat percentage decreased by 2.8; (2) lipid profiles significantly
changed. TCH, LDL, and ApoB were much higher than normal ranges, with TCH reaching 10.6
mmol/L, LDL reaching 8.29 mmol/L, and ApoB reaching 2.47 g/L; (3) Inflammatory status was
normal. (4) The fasting glucose and insulin levels were 5.1 mmol/l and 4.25 mIU/L, respectively.
The calculated HOMA-IR and HOMA-B were 0.96 and 53.13. (5) All the renal function related in-
dicators measured increased greatly. BUN was 6.5 mmol/L and Cr was 112 pmol/L, which were
still within normal ranges. UA significantly increased from 402 pwmol/L to 576 wmol/L, much high-
er than the normal range. Conclusions (1) The long-term ketogenic diet combined with strength
training maintained body weight, with muscle mass increased and body fat decreased; (2) The
long-term ketogenic diet can lead to abnormal blood lipids and hyperurincemia (3) More research is
needed to investigate the safety and effectiveness of a long-term ketogenic diet.
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TR Rt 68% BRKALGH N 9%, FEFAEMITR  [AESl, 6 A E AT ETE 1.6 mmol/L A, A F|
5,6 AN H B K OF d A AE 0.8~3.1 mmol/L =z AR AR A AR
RIEEIXBERPELR
Table I 3-Day Diet Survey Results

\ HAR Jilzgila) KL A
H ) e /keal
WA g HH /% BAE /(g-kg A H) WAR g HH 1% BAR g G H 1%
K 1638 1085 26 13 122 66 314 8
R 2351 937 16 11 199.3 75 58.5 9
R 1767 1213 27 14 122.8 62 505 1
oYY 1919 107.8 23 13 148.0 68 46.8 9
2.2 AR A SRR L E R Y4 AR LB N 1.3 g, 1A g 107 08 20 2.3 kg,

Wk 2 T, 7 A ARG ek Rk PRIR T 2.8%.

R2EREMRRANESERTNELRER
Table II Changes in Body Composition before and after Ketogenic Diet

KBt A /kg ML kg IR kg ENiEES
AR BT 84.9 44.1 8.0 95
AR E S 84.8 45.4 57 6.7
#ZH -0.1 1.3 2.3 2.8
2.3 HEHEK &6 s KRB B 8 25 TS IE 3% Y5 B, TCH 7K F-34 %] 10.6 mmol/L (1F

W 3T AR LR S I 4 T ARy (4 388-5.15 mmol/L), LDL A¥:iA%) 8.29 mmol/L
FEEAEI A, 7 A AR R R gg gy (L /0T 3.36 mmoliL), ApoB sk ik 5 2.47 giL
FRK #9457 FF+. JoFCJE TCH DL ApoB kp  (IE{H 0.4-1.25 mg/L).,

RIERXEMRBAEMAEKFERER
Table TIT Change in Blood Lipid before and after Ketogenic Diet

[y=:d TG/(mmol-L*)  TCH/(mmol-L?)  HDL/(mmol-L?)  LDL/(mmol-L%) ApoA-1/(g-L*1) ApoB/(g-L*)
AR RETRT 1.11 5.62 1.34 3.92 1.00 0.92
AR 151 106 1.62 8.29 1.77 2.47
2.4 R &R RAEREH LRGSR REM KGRI TFIEH S E RN

M AT 22ad 7 A AEEIRE S R AAE
RA4EFEMRBEERERSHEXERNIKER
Table IV Test Results of Inflammatory Related Indicators after Ketogenic Diet
WBC(x10%1) LY% GR% IGA(g-L*)  IGM(g-L*) IGG(g-L*) IL-6(pg-mL*)  IL-10(pg-mL')  CRP(mg-L™)

5.6 34.2 64.4 1.08 1.34 13.65 <15 <5 0.51
2.5 ARK &R 2B RAH RIS R % UH  HOMA-B 8 4K T 100, 7y 53.13, i &

MFES AT, &5 7 AEBRER, 52 i 50 RIEH K FR, HALE R AL T 1EHE
J % ZKOF O 4.25 mIU/L, ISR T 5 mIU/L f9IE HEN,

RO EREMRRETHRMMBREEXERMKER
Table V Test Results of Fasting Blood Glucose Related Indicators after Ketogenic Diet

Insulin/(mIU-L*") Glu/(mmol-L*) HOMA-IR HOMA-B
4.25 5.1 0.96 53.13
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Table VI Changes in Renal Function Related Blood Indicators before and after Ketogenic Diet

BB BUN/(mmol-L%) Cr/(wmol-L?) UA/(pmol -L1) BUN/CR
AR BT 48 104 402 21.7
ARG 6.5 112 576 17.2
3 SH5itie Y125 A 98 JUL A 190 1 LR A e — S B

AR T 20 BH4 20 AR FRORE 3.2 MR B v LIS K F 8 B
AT A0 R A T 2 BT K L K £ e PO
ST AR A A A RS e 5 it KRN T, KOG LR
i, IR EMOKE RN S8 St . 86 X0 P
AL LA AR ARSI LT WHORTE BETT A Sycymn {5 A1 50 4 K £ ) 9 16 TOH
BHFIN L — P A5, KA ISEAN SN oy s ML A bt UL TG AT, dbh A
E‘Ji@lﬂ’iﬁ@ﬁﬁ%?l@iﬁ%@%ﬁ%ﬁ, Tﬁﬁ{é,ﬂ;ﬁ A £ 3 T R I LDL 0K [ e /N R BNy F
37 FHT A 2 AR AR BE— EUR A5 3 FE 70 B0k LDL 07 sk /N L5 5 ok o R A A 4 FH B 5 DR oA
3.1 TAE ERIR R 252 11 B 23 21K ik 4 A A TR AR B AT AR U 1L 457 5 9 IXURG: o 4% 17T — T Bl 1L
- o of BRI B0 B9 Meta 4 BT R 58 075 AR B K b 2 90 1k
et B e g e gy T T O R 2 0B
i = \ A 5] o N — N PSRN
AR T LI S S (e, R SRR I S LDL o BRSSO B
Kl 1468 5 AU S 06 0
Jut HY 2N W 5 Al TR H RN 20 31 2y
R B RO B Bk Do W9 LDL T B AR, ~ S e
RIS, SRR R AR e O ORI R i ok i oy S AR
A IS S ST T T
A R i (20 1.3~1. B R 2 B B ” e e 1 v
K E0 N TR T ARG e S S R
RO P A, R A gy PR AL RS
PR R 2 GBI B F e Bk T o, LDL DL TCH Il TG 5 454 i, i T
T L X SUN e R P 5 2 5 7 6 o
E 5] . s S y o bbb 4 TL B N .
LR R R R R T 23 kg WIgaCR s, o D S A bR b g 0 B SRR AR B IROK
AR L & RS Ak s i TOH TG LDL il ApoB DIALTEF =
g e e o e LSRR BB LI B, OF L TOHDL I f
VS T B 2 T A R T g gy ) 083 I 0.93 NI TG/HDL A (Ao fF
Aﬁw%ﬁ%%%@ﬂi‘ L Rauch fofise g 11 DO AARLIEAOAERR , 2 11 IR A A0
Ly RS2 o K R (L e T e PRLUGHRIOR Tt R ROR A R R
e BRI I TR R S K,
g, g o ~F FN 5] PREPN B 2 e b By o o
2 O K B e b s ey e IR A RSB, T 2 5 i A
T ot JCHRAHRARIER . T AR B i
: E b o A~ =1 el 4 By N
SEAE T T S 35 v s Rty e 2 PR FTRFORIR B L 5225,
T e ik oy P FEHCR I K 0 738
U T LR TR LA A LA REO R IS 3.3 ERIMK &N A . IR R e
N Rl LT T e o E S,

LA 56 05 o 0 1551 B KOS A 5 g
MO MU R R ITIE . KRR RS 4 i PR AR JRAE S AR & ARSI R S0 BKO #



%P4 20194 F40% F 6 11

R4 IE Q2R G IR Y A A S DA G TR A5
REAS 52 W AL S 9% D) e T B A P2 A T, Meta 73
e A 5 S 7 AR B ZK AL & R B T A 390 240 D 9 A e
75 T A FEAE T, AR AT LS o BE TR A 17 2 e T
FIR R SR R, WA R AR 7T DA
PR, B Y SR A PRI AL T IE K Ui
7 A A A E KR IR R S EURE B AR AR R SO A R
BB, R A R R R R AT JAE A AR B Y
DA, A TR K 7 B3 L SR K - 3 TGk

B K AL & W PR A L e AR TT RO R
DR J 35 FE OGO, B B K B R AR 2 th TR
A KB D T K AL S IR B MU R T
T R 5 ZROK W, 55— BIL n] ESRE rh T AR R PR A
PRSI T 8 5 S8 AL L RE | Bl 2 B AR 17 % ip ) 1t
B e 3 R oK o IR SRR E AL 7
AN A R AR B LR 8 R K AR T IR RS R
{EL Fy T A R AR B BE R 2 A S R MBR B 3R B il
AKOF M, BT LURAE 7 A H S B HOMA-IR |
HOMA-B 45 %KL AS b 7 1E # Y 1], {H J0 12 4 iy L e
5 D i A2 A B it JC 3k ) W 1 A0 A R AR
0 felt OB AQEAR S 8 bR R A AT 4 A9 5035, AT
BT W PR 51 st ) B PR A Y AU

X FE L DI REAS I 45 2R W78 BUN Al Cr X940 T
IEHJERA, H UA WS T IEH KCF IR ™ /Y
N T3 g SN IEE AR R LA R T R,
UA e J8 38 T 4 3 2 D DR R S PR SR TR, A i ek
AL A £ v e RS B B L an = 3c s A
HEFIEHESE . B ARG 2 A 22 3 R UA IR T
55 o PRI IK A R A S 1] 0 e R 0 ORI B o RS
FRNEY, 2K PH (I FERS & & RE
ATERE I 7R I3 LA ik DR R 1A HE

4 WIR4it

4.1 RIPERR RS S I I GA R R AL
BB VR HI

4.2 R A KR 2 T BUME 5 5 LR IR R K

4.3 KA B IR A 22 A A R I8 T B 2 64 B
FERHE IR

=

SEH .

[1] Freeman J. M., Kossoff E. H., Hartman A. L. The ke-
togenic diet: one decade later[J]. Pediatrics, 2007, 119

(3):535-543.

S

Sport Science Research

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Atkins R. C. Dr Atkins’ Diet Revolution: The High Ca-
lorie Way to Stay Thin Forever [M]. D. McKay Co: New
York, NY, USA:1972.

Phinney S. D., Bistrian B. R., Evans W. J., et al. The
human metabolic response to chronic ketosis without ca-
loric restriction: preservation of submaximal exercise ca-
pability with reduced carbohydrate oxidation[J]. Metabo-
lism, 1983, 32(8):769-776.

The KetoDiet Blog. How Much Fat on a Ketogenic Di-
et?[EB/OL].[2015-12-07]. https://ketodietapp.com/Blog/
post/2015/12/07/how-much-fat-on-a-ketogenic-diet.

Paoli A., Rubini A., Volek J. S.,et al. Beyond weight
loss: a review of the therapeutic uses of very low-carbo-
hydrate ( ketogenic) diets[J]. Eur. J. Clin. Nutr., 2013,
67(8): 789-796.

Paoli A., Cenci L., Grimaldi K. A. Effect of Ketogenic
Mediterranean diet with phytoextracts and low carbohy-
drates/high protein meals on weight, cardiovascular risk
factors, body composition and diet compliance in Italian
council employees[J]. Nutr. J., 2011, 10: 112.

Bueno N. B., de Melo I. S., de Oliveira S. L., et al. Very
low-carbohydrate ketogenic diet v. Low-fat diet for long
term weight loss: A meta-analysis of randomized con-
trolled trials[J]. Br. J. Nutr., 2013, 110:1178-1187
Nanri A., Mizoue T., Kurotani K., et al. Low-Carbohy-
drate Diet and Type 2 Diabetes Risk in Japanese Men
and Women: The Japan Public Health Center-Based Pro-
spective Study[J]. Plos One, 2015, 10(2): e0118377.
Steckhan N., Hohmann C.D., Kessler C., et al. Effects
of different dietary approaches on Inflammatory markers
in patients with metabolic syndrome: A systematic review
and meta-analysis [J]. Nutrition, 2016, 32(3): 338-348.
Ruth M. R., Port A. M., Shah M., et al. Consuming a
hypocaloric high fat low carbohydrate diet for 12 weeks
lowers Creactive protein, and raises serum adiponectin
and high density lipoprotein cholesterol in obese subjects
[J]. Metabolism, 2013, 62(12):1779-1787.

Jonasson L., Guldbrand H., Lundberg A. K. Advice to
follow a low carbohydrate diet has a favourable impact
on low-grade inflammation in type 2 diabetes compared
with advice to follow a low fat diet[J]. Ann Med., 2014,
46(3): 182-187.

Kosinski C., Jornayvaz F. R. Effects of Ketogenic Diets
on Cardiovascular Risk Factors: Evidence from Animal
and Human Studies[J]. Nutrients, 2017, 9:517.

Paoli A., Canato M., Toniolo L., et al. The ketogenic
diet: An underappreciated therapeutic option?[J]. Clin.
Ter., 2011; 162:145-153.



K A B AR ST ) BT F R R BAE R R e AR R g

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Hall K. D., Chen K. Y., Guo J., et al . Energy expen-
diture and body composition changes after an isocaloric
ketogenic diet in overweight and obese men[J]. Am. J.
Clin. Nutr., 2016, 104: 324-333.

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[J]. Endocrine,
2014, 47:793-805.

Feinman R. D., Fine E. J. Nonequilibrium thermodyna-
mics and energy efficiency in weight loss diets [J]. The-
or. Biol. Med.. Model, 2007, 4:27
Westerterp-Plantenga M. S., Nieuwenhuizen A., Tome
D., et al. Dietary protein, weight loss, and weight main-
tenance[J]. Annu. Rev. Nutr., 2009, 29:21-41.
Johnstone A. M., Horgan G. W., Murison S. D., et al.
Effects of a high-protein ketogenic diet on hunger, ap-
petite, and weight loss in obese men feeding ad libitum
[J]. Amer.J. Clin. Nutr., 2008, 87:44-55.

Laeger T., Metges C. C., Kuhla B. Role of beta-hydro-
xybutyric acid in the central regulation of energy balance
[J]. Appetite, 2010, 54:450-455.

Gibson A. A., Seimon R. V., Lee C. M., et al. Do ke-
togenic diets really suppress appetite? A systematic review
and meta-analysis[J]. Obes. Rev., 2015, 16(1):64-76.
Johnston C. S., Tjonn S. L., Swan P. D., et al. Ketoge-
nic low-carbohydrate diets have no metabolic advantage
over non ketogenic low-carbohydrate diets[J]. Am. J. Clin.
Nutr., 2006, 83:1055-1061.

Vargas S., Romance R., Petro J. L., et al. Efficacy of
ketogenic diet on body composition during resistance
training in trained men: a randomized controlled trial[J].
J. Int. Soc. Sports Nutr., 2018, 15(1):31

Draznin B., Wang C., Adochio R., et al. Effect of di-
etary macronutrient composition on AMPK and SIRT-1
expression and activity in human skeletal muscle[J].Horm.
Metab.Res., 2012, 44(9):650-655.

Franchini E., Brito C. J., Artioli G. G. Weight loss in
combat sports: physiological, psychological and performa-
nce effects[J]. J. Int. Soc. Sports Nutr., 2012, 9(1):52.
Longo V. D., Mattson M. P. Fasting: molecular mecha-
nisms and clinical applications[J]. Cell Metab., 2014,
19(2):181-192.

Rauch J. T., Silva J. E., Lowery R. P., et al. The effects
of ketogenic dieting on skeletal muscle and fat mass[J].
J. Int. Soc. Sports Nutr., 2014,11:40.

Volek J. S., Sharman M. J., Love D. M., et al. Body
composition and hormonal responses to a carbohydrate-
restricted diet[J]. Metabolism, 2002, 51(7):864-870
Kemper M. F., Srivastava S., Todd King M., et al. An
Ester of B-Hydroxybutyrate Regulates Cholesterol Biosy-

Sport Science Research

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

nthesis in Rats and a Cholesterol Biomarker in Humans
[J]. Lipids, 2015, 50(12): 1185-1193.

Cicero A. F. G., Benelli M., Brancaleoni M., et al. Mid-
dle and Long-Term Impact of a Very Low-Carbohydrate
Ketogenic Diet on Cardio metabolic Factors: A Multi-
Center, Cross-Sectional, Clinical Study[J]. High Blood

Pressure & Cardiovascular Prevention, 2015, 22(4):389-
394.

De Luis D. A., Aller R., l1zaola O., et al. Effect of two
different hypocaloric diets in transaminases and insulin
resistance in nonalcoholic fatty liver disease and obese
patients[J]. Nutricion Hospitalaria, 2010, 25(5):730-735.
Mansoor N., Vinknes K.J., Veierd M. B., et al. Effects
of low-carbohydrate diets v. low fat diets on body wei-
ght and cardiovascular risk factors: a meta-analysis of
randomised controlled trials [J]. Br. J. Nutr., 2016, 115
(3): 466-479.

Frigolet M. E., Ramos Barragan V. E., Tamez Gonzalez
M. Low-carbohydrate diets: a matter of love or hate [J].
Ann. Nutr. Metab., 2011, 58(4): 320-334.

Czy ewska-Majchrzak, Grzelak T., Kramkowska M., et
al. The use of low-carbohydrate diet in type 2 diabetes-
benefits and risks [J]. Ann. Agric Environ Med., 2014,
21(2): 320-326.

Santesso N., Akl E. A., Bianchi M.,et al. Effects of
higher-versus lower-protein diets on health outcomes: a
systematic review and meta-analysis[J]. Eur. J. Clin. Nu-

tr., 2012, 66(7): 780-788.

Jovanovski E., Zurbau A., Vuksan V. Carbohydrates and
Endothelial Function: Is a Low-Carbohydrate Diet or a
Low-Glycemic Index Diet Favourable for Vascular Heal-
th? [J]. Clin. Nutr. Res., 2015, 4(2): 69-75.

Volek J. S., Sharman M. J., G6 mez A. L., et al. An
isoenergetic very low carbohydrate diet improves serum
HDL cholesterol and triacylglycerol concentrations, the
total cholesterol to HDL cholesterol ratio and postpran-
dial lipemic responses compared with a low fat diet in
normal weight, normolipidemic women[J]. J. Nutr., 2003,
133:2756-2761.

Sharman M. J., Kraemer W. J., Love D. M., et al. A
ketogenic diet favorably affects serum biomarkers, for
cardiovascular disease in normal-weight men[J]. J. Nutr.,
2002, 132:1879-1885.

Atallah R., Filion K. B., Wakil S. M., et al. Low Car-
bohydrate versus Isoenergetic Balanced Diets for Reduc-
ing Weight and Cardiovascular Risk: A Systematic Review
and Meta-Analysis[J]. PLoS One, 2014, 9(7): e100652.

(FAEHE . X ¥)



