—

N\

7

ST

.EJ

17T 1<

/

/L



FEIIRE (Ketogenic diet, KD) : smisitramummine.

SIBNEEHE<100g/d8k<2g/kg-dBS, HUKEIzNRASAGT £,

by (EokeEY. SHlEMEEEHR. KETOGENIC DIET
@ PROTEIN
@A
@ CARBS
FEIRERSZE
2 HKD MCTD MAD LGID
BERA, g (% kcal) 100 (90%) /8 (70%) /0 (70%) 60 (45%)
|HE, g (% kcal) 17 (7%) 25 (10%) 60 (25%) 40 (28%)
BIKWEYD, g (% kcal) 8 (3%) 50 (20%) 10 (5%) 40 (27%)

¥ KD: ketogenic diet, EFFtx&; MCTD: medium-chain triglyceride diet, Sh$&RgRHIRE,; MAD: modified Atkins diet, 2
BAtkinstX&; LGID: low glycemic index diet, {RII¥EISHINE,

iz AIXE BLH S EFRE FE,2015,2(1),61-66.
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Starvation induced ketosis

Adipose tissue
T"’"i‘""“ Peripheral tissue
T Fatty acws
3 l,&m
\ = Acotoacetate —b= Acety-CoA
Liver t TCA oycle
3 15 (ydronbutyrate [N ATP
Fatty acids
Cok 3-curdaon C0,* KD

phydroxybutyrate

J In early stages of
starvation, heart and
skeletal muscle consume
primarily ketone bodies to
preserve glucose for use
by the brain.

< After several weeks of
starvation, ketone bodies
become the major fuel of
the brain.

Diabetic Keto- acidosis

Increased lipolysis and Decreased glucose uptake  Increased proteolysis

triglyceride breakdown
v
Increased FTA in plasma Increased plasma amino acids
) (P
Increased FTA 10 liver ———» Hyperglycemla «—— Increased amino acids to liver
l Glycosuna
v
Increased ketogenesis l Incrensed gluconeogenesis
l Osmotic dimresis
Ketonuna Loss of electrolytes
l Cellular detrydration I
Decrensed alkali reserve i Hyperglycemia
l Voluwme depletion
v
Acidosis < Impaired renal function €4 Osmotic duresis

Diabetic Ketoacidosis may be diagnosed when the combination

of hyperglycemia (high blood sugars), ketones on urinalysis and
acidosis are demonstrated.



Blood levels during a normal diet, ketogenic diet and diabetic ketoacidosis

Blood levels Normal diet Ketogenic diet Diabetic ketoacidosis
Glucose (mg/dl) 80-120 65-80 >300

Insulin (uU/I) 6-23 6.6-9.4 = (

KB conc (mM/1) 0.1 7/8 >25

pH 7.4 7.4 <7.3

Skin Pharmacol Physiol. 2012;25:111-117.
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Outpatient LCKD RCTs: Weight Loss and Serum Lipids

Low Fat

Sondike 3 mo -4.1kg -17%" 6%
n=30

Brehm 6 mo -3.9kg? -5% +2%
n=42

Samaha/ 6 mo -19kgt' +3% -4%
Stern -3.1kg -3% +2%
n=132

Foster -5.3kg?* -3% -13%
n=63 -4.5kgt 6% +1%

Yancy 6.5kg -3% -15%
n=119

Meckling -6.8kg -32% -25%
N=40

+2%

+8%

-2%
-12%

+4%
+3%

1%

-15%

Low Carbohydrate
Ref Duration Weight LDL Trig HDL Weight LDL Trig HDL

-9.9kg"*

-8.5kg*?

-5.8kg*?
-5.1kg

-9.7kg*t
-7.3kgt

-12.0kg"

-7.0kg

+4%

0%

+4%
+6%

+4%
+1%

+2%

0%

-43 c...":}. ""‘40."’0

-23%" +13%

-20%" 0%
-29% -2%

-21% +20°%"
-20%" +18%"

-42%" +13%"

-29% +12%
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Relative risk [95% CI)
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Total mortality

Total mortality

Total mortality

Total mortality

Total mortality

Relative risk (95% CI)

03

Major cardiovascular disease

Major ardiovascular disease

Major cardiovascular disease

) I I I I | I I T
0 5 101520 25 30 35 4045

Energy from total
fat (%)

T 1 1T 1 T 1
0246 81012141613
Energy from saturated

fatty acids (%)

I 1 LI 11
0246 81012141618
Energy from monounsaturated

fatty acids (%)

| T T ] I I I
0 2 4 6 8 1012 14
Energy from polyunsaturated

fatty acids (%)

40 ﬁﬁhﬁ:ﬁ ﬁ
Energy from carbohydrate
(%)

Dehghan, et al. Associations of fats and carbohydrate intake with cardiovascular disease and mortality in
18 countries from five continents (PURE): a prospective cohort study. The Lancet , 2017:390, 10107, 2050
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Diabetes T1 and 2 Normal

o >, ¥ II,. - .
- ool deficiency + B-cell regeneration
. Low insuiin secrabon Fasting mimicking diet (FMD) « Marmal insulin secrahion

IPKA | mTOR M
|r£5u;bﬂ ' ‘ Human ?EE‘JE T Mana I

panmcreatic els ‘

Mouse Scx17 Ngn3d

B — W

L —

Activation Generation of |

of MNgna insulin-producing _
progenitaons B ocells Normal Hlood glucose

v Migh biood glucose

Cheng CW. et al. Fasting-Mimicking Diet Promotes Ngn3-Driven (-Cell Regeneration to Reverse
Diabetes. Cell, 23 February 2017, 168(5):775-788,

Wei M. et al. Fasting-mimicking diet and markers/risk factors for aging, diabetes, cancer, and
cardiovascular disease. Sci Transl Med, 15 Feb 2017, 9(377), doi:10.1126/scitransimed.aai8700.
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Studies of ketogenic diet in type 2 diabetes

Year and site of
the study

Westman et a/
2008 USA

Dashti et a/ 2007

Boden et a/. 2005
University hospital

Yancy et al. 2005
Durham VAMC
clinic, USA

Gumbiner et a/
1996

Sample description

84 obese and type 2 diabetic
community volunteers
18-65 years with BMI: 27-50
kg/m?

64 healthy obese diabetic
subjects

10 obese patients with type 2
DM

21 type 2 diabetic overweight
participants 3 white, 8
African-American Mean+SD
age 56.0+7.9 years BMI
42.2+5.8 kg/m?

13 obese patients with type 2
diabetes

Intervention and duration

Randomly assigned LCKD and
LGID Nutritional supplements
and exercise recommended 24
weeks 49 (58.3%) completed
study

Study parameters determined
before and at 8, 16, 24, 48 and
58 weeks after KD being
administered

Inpatient comparison of 2 diets

Usual diets for 7 days followed
by KD for 14 days

LCKD counseling Medication
adjustment 16 weeks

7 patients treated with high-
ketogenic VLED for 3 weeks
6 patients treated with low-
ketogenic VLED for 3 weeks
Patients crossed over and
treated with alternate diet for
another 3 weeks

Study parameters

HbAlc, fasting glucose,
fasting insulin, weight loss,
cholesterol

Body weight, BMI, blood
glucose level, total
cholesterol, LDL-cholesteral,
triglycerides and urea

Weight loss, 24-h blood
glucose profiles, insulin
sensitivity

HbAlc, triglyceride and
cholesterol levels

HbAlc, fasting serum
triglyceride, drug dosage and
waist measurement

Fasting and OGTT plasma
insulin, C-peptide
concentrations and HGO

Results

HbAlc, fasting glucose, fasting insulin, weight loss
improved in both groups

Significantly greater improvement among LCKD
group in

HbAlc (P=0.03)

Body weight (£=0.008)

HDL cholesterol (P<0.001)

Reduced anti-diabetic drugs to 95.2% in LCKD group
versus 62% in LGID group (P<0.01)

Significant reduction in body weight, BMI, blood
glucose level, total cholesterol, LDL-cholesteral,
triglycerides and urea from week 1-56 (P<0.0001)
HDL-cholesterol increased significantly (£<0.0001)
More significant results in subjects with
hyperglycemia

KD resulted in significant

Spontaneous reduction in energy intake

Weight loss Improved 24-h blood glucose profiles,
insulin sensitivity, and HbAlc Decreased plasma
triglyceride and cholesterol levels

HbAlc decreased by 16%

Mean body weight decreased by 6.6%

Fasting serum triglyceride decreased 42%
Reduction in antihyperglycemic medications
Positive effect on waist measurement

Fasting and OGTT glycemia were lower during
treatment with high-ketogenic VLED (£<0.05) Strong
correlation between basal HGO and fasting plasma
ketone bodies (£<0.05)

No significant difference in weight loss, fasting and
OGTT plasma insulin and C-peptide concentrations




ZRIPRZEIE (PCOS)

- HIFERADWEREL

LH/FSH>2~3 TEMGNRHEKFARERRITIIE, ZpiERR IRA B
BERERMERIER KT

- HERSHRER

- MRS RIS AN S E



YR SAR S BN A TS
HE R AT PCOSHIBSBIRT BRI
HERR AT PCOSHIZE Ft A BIR

It

e | ol Lo T b E

|
.||" KZ M B BEISING SHITAN HOSPITAL, CML
SUTH RBER B K CE MR BB b SR S UG R R B

ERES TS EINELS SN HZAEH[SE

BLATLIT KR N A

H AR LRI S S 1~ 2 o ik G 2 B TR AR TR HE S 97 1 & o 23 LRk AT 108 1

“BEiE SOl L HE P BLER-S MR RETE” WiH , T H 51 ot A SO 32 AR EE I Lk
(FZEb, HuiC il e P2 bl 2 i .
W HEBRE N

£ PP HLERE LS W AR A EOR, 2 B RO A W R,

el b E A 5.6%. B 2 IR, A%, % Fapris, MRS,



FFE AT AT AR B SN E -

1. iz 2 5P RLEEE

2. AFEEY 18-40 &

3. WHIEE (AE/ 52 =24Kg/m?, BIANE% =28%

4, SAHWNE LA T ELR, Ry s Rk e
T H 3K % -

1. AW O f A e kAT = H A AR AR e OB R =
2. B ALERT SO I S, n] BB P =AY H 1 R R A B R R
3. AL Rl LR B A S UIREZ ST



i

B (strong evidence)

— N
(MBI NZARER-BRSEER,
GABA€—— GLN € GLN €= GLU EINGABARY S,
(2) ST ST,

1 B ERAIRE L.
FIE LR, SEXFBLE
IR S _LEREEAIREDL.
g&) I KAT PiEiE B INAREARAY AR
(5) P ENEGRERSEHRIROSHITE

.\

Melanie A. et al. Ketone bodies
in epilepsy. J Neurochem. 2012
Apr; 121(1): 28-35.
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Adil Mardinoglu, et al.
An Integrated
Understanding of the
Rapid Metabolic
Benefits of a
Carbohydrate-
Restricted Diet on
Hepatic Steatosis in
Humans. Cell
Metabolism, 2018.
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Flate temperature (°C) Plate temperature (°C)
46 47 48 49 50 51 46 47 ﬂ:E 449 Ejﬂ 5|1
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Latency to paw withdrawal (s)
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|

20 f \§
10 @ control diet @ confrol diet
O 6.6:1 ketogenic diet @ 3.0:1 ketogenic diet
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Days on diet Days on diet
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Ketones %

Glucose \ Cancer cells make energy

\_) via glycolysis only

f§1

Mormal cells can use
glucose OR ketones
to make energy n

mitochondria

Cancer cells *
2 hondrion c":tmﬂ:;l Lactate
on
i CO e energy pathways,
2 HED so they cant

EE"J

\V
N

NAD" —e—2P%,,
arp <—3 Glycolysisa: >
NADH 3
e NADH

%Eerm«entatmn

metabolize kelones
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Mitochondrial ﬁﬁéﬁﬂﬂiﬁ’ﬂiﬁh PEAER
[\ factipr LA RDN AR £5e3
| MEZ;:SE' A AF. Branco et al. European Journal of
l '?j E? SE:E Clinical Investigation, 2016
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Seyfried TN, et al. Biochim Biophys Acta, 2011
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Glucose
e
stimulation Glucose NADP NADPH
Hexo-
l kinase * q

Glucose-6-P ¥ 6-P-gluconolactone ——3 6-P-gluconate
Glucose-6-
phosphate NADP
PIBK/AKT #’ dehydrogenase Pentose - m
Fructose 6-P phosphate
Phospho- shunt
m_ fructo- Transketolase/ NAUEL

kinase
Transaldolase

FBP P Ribose-5-phosphate —» Nucleotide
synthesis
Glyceraldehyde -3-P —//
Glycolysis ——>» Amino acid synthesis
f

Lipid
\ Acetyl-CoA—~ oo nthesis
Tyrosine kinase i kfggg;ﬁ’z / AP ATP-citrate lyase

Low

High Citrate
aciiy co, R

activity
Pyruvate -4 : Isocitrate
dehydrogenase Acetyl-CoA NADP
Lactate Pyruvate Pyrovate L il @xaloacetatc ;__y - Isocitrate
dehydrogenase o [l % Citrate dehydrogenase 1
NADPH
Lactate TCA cycle
NADPH Malate a-Ketoglutarate
Malic \ T a-Ketoglutarate | = .

enzyme dehydrogenase 4/ \ Glutaminase "agts"’:)”o":?gr

NADP 9 T—— Succinate Glutamate ~€——— Glutamine ~€———— Glutamine
Malate '

Glutaminolysis

LKB1-AMPK,PI3K/AKT K ER R ER BT SHIS SIEE.

Vander Heiden M G, et
al.. Science, 2009
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Cancer cell

TROS production
Redox adaptation

[0 Exogenous ROS stress = Pro-oxidants == Antioxidants

Mature Reviews | Drug Discovery



Table 11 Activity of 3-oxo acid CoA transferase

=P = >3 Relative
Eﬁﬁlﬁlﬁﬁ ﬁﬂ*,&?ﬂﬁ gg‘tlﬂiﬁ E* Activity activity
i pmolmin~*mg"~" (% of heart)
Eﬁgﬂg&z Tissue proteints.e. (n=13) ’ value
Normal
Heart 125106 100
Kidney 7.1405 57
Lymphocytes 6.5+05 52
Bladder 40405 32
Brain 26403 21
Intestine 24402 19
L132 1.25+0.05 10
Lii 0.1+ 0.04 0.8
5
M35076 0.6540.1 D
EJ 0.5+0.06 40
SRR AR SRR - TLXS 040004 30
OHBDFISCOTRIRAEE & P388 0.340.04 28
PC6 0.2+ 007 1.8
L1210 0.1640.06 1.3
(Tisdale MJ, et al. BrJ Cancer, W256 0.1+0.05 0.8
1983); K562 0.01 4 0,005 0.1

RT112 0 0
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PET-CTi{& IS eHLR AOFEIRENEE /D

Pre-therapy Post-therapy

T - tumor in liver (pre- and post-therapy)
K - kidney (does not contain tumor but concentrates FDG)

Source: Science 324, 1029 (2009).



[Ketogenic diet]
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(Fine EJ,
Nutrition,
2012)
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‘restriction

‘Calorie
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BIESIRT-LKB1-AMPKISS1818
RERZANSHESEES
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Protein restriction .
HIGHES1BEE,
I EEMTORCT

| Free fatty acids | | 6Fp1 |
BEPPARC
|GE-

Fatty acid oxidation ‘T
Ketogenesis T
Glutaminolysis J-
Glycolysis |-
Lipogenesis -

SIRT1 =/ LBl o
P
AMPK l
l Akt
PGCla l
PPAR: '
mTORC1

@. .0 —

Ketogenesis
Glutaminolysis ‘T
GlycolysisT
Proliferation ‘T

Rainer J. Klement, et al. Cancer and Metastasis Reviews,2014
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KETOGENIC METABOLIC THERAPY (KMT)

4 B XI5

ﬁ 5% 5!12? i {J BLOOD GLUCOSE | [ > { BLOOD KETONES

A A9 9y

FHLE < b -t
0IGF1 | [ 8GLUCO © p-OHB & AcAc {1 p-OHB & AcAc
& Insulin ETABC BUILD- METABOLISM

SF. Wintera, et al. Critical

\/ PROLIFERATION
\V ANGIOGENESIS
YV INVASION

N VULNERABILITY
/N APOPTOSIS

1t SURVIVAL
*ALTERNATIVE FUEL
*ANTI-OXIDATIVE

*NEUROPROTECTIVE

Reviews ir CANCER CELL g
-ADAPTIVE RESPONSE-
Oncology/Hematology, "MALADAPTIVE RESPONSE -
2017
Abbreviations: AcAc=  Acctoacetate; ATP= adenosine
triphosphate; B-OHB= beta-hydroxybutyrate; Ctx= IMMUNE SYSTEM
chemotherapy; GH= growth hormone; IGF-1; insulin-like growth N TUMOR-REACTIVE IMMUNE RESPONSE
factor 1; NADPH= nicotinamide adenine dinucleotide phosphate; :
R5P= ribose-5-phosphate; ROS= reactive oxygen species; Rx= \V IMMUNE SUPPRESSION
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B-Z£THE, AMUNLENBIRE~Y

* Inhibitors of the TOR pathway

« Inhibitors of glycolysis

« Inhibitors of the GH/IGF-1 axis

« Activators of the sirtuin pathways

« Activators of the AMPK pathway

« Inhibitors of inflammatory pathways
« Modulators of epigenetic pathways

Valter D Longo, Adam Antebi, Andrzej Bartke, et al Aging Cell. 2015 Aug; 14(4): 497-510
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Table 1. Macronutrient information of diets and ketone ester.
Macronuirient Information Standard Diet (SD) Ketogenic Diet (KD) Ketone Ester (KE)
% kcal from Fat 18.0 77 A NA
% kcal from Protein 24.0 224 NA
% kecal from Carbohydrate 58.0 0.5 NA

Caloric Density 3.1 Keal/g 4.7 Keallg 5.58 Kcalfg
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Percent Survival

H&E

CD31

100

Control

50-

KD
KD+KE
KD+KE+HBOT

¢kt

Control

25 50 75
Days

100

KD+KE+HBOT _

# Vessels per frame

Cohort | Mean Survival | % Increasein
Treatment Size (days) Survival Time
Control (SD) 13 31.2
KD 7 45.1 44.6*
KD+KE 7 51.6 65.4**
KD+KE+HBOT 1.7 63.4 103 2**%*

Vascularization

A. M. Poff, et al. PLoS One, 2014
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What level of Ketosis is optimal?

N

oo G/K Index

Zone

Glucose Measurement (mmol)

Post-Exercis = 1.0 or below

Ketosis Ketone Measurement (mmol)

To convert aglucose measurementin mg/dl to mmol, divide it by 18

Optimal Fuel Flow for Brain and Muscles

SEYFRIED 5%

gnes (millimolar)

MKEFIINRAIREREERNRRE, 1-3 MMALER SR TEETIE.



A. Ketogenic Diet Schema

Eﬁlﬂtxﬁﬁ ?:I%‘yu 4 Patient ) !6a.tient Begins

- N ( N\ 3\
egir ( Radio-Chemotherapy 30-day follow up Follow
Recru!tment Kefogenlct Dief] M/f'th Concurrent Base"ne ketones’ up eve,y
Baseline ketones‘ 2 days prfor lo Ketogenlc Dlet glucose I|p|d5 and 3 months
glucose, lipids and initiating Daily ketones, glucose, oxidative stress for 1 year
oxidative stress radio-chemo- monitor adverse events, & markers
markers therapy weekly oxidative
\ PAR J L stress markers JAN JAR y,
B. Typical Ketogenic Diet Plan
Course Example Energy, Fat, Protein, Carbohydrates,
kcal g g g
Breakfast Crépes 555 54.8 11.0 2.7
Carb-free hot cocoa
Lunch Bun-less hamburger with 550 5a.7 11.1 3.7

mustard mayo dip

Chocolate frosted cupcake
Low-carb milk

Snack Pineapple keto-cal shake 525 52.6 11.0 24

Dinner Taco salad 760 5.7 151 3.2
Low-carb milk

Total 2390 236.8 48.2 12.0

(% daily energy) (90%) (8%) (2%)

BG. Allen et al. Redox Biology, 2016
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Patient assessment

hd

Total weight loss

minimization (pt. with

cachexia)

Unable to tolerate
high fat diet

Simple CHO
restriction

Intermittent

fasting

Able to

digest/tolerate high

fat diet

{etogenic Diet

Muscle mass
preservation & fat
loss goal

Unable to tolerate
high fat diet

Able to digest/
tolerate high fat diet

Intermittent

md FEetogenic Diet fasting

CHO replacement
with fat

Intermittent fasting (less
recommended)

Weight change

nonissue

Ketogenic diet

Simple CHO
restriction

md Intermittent fasting

=ad Calorie restriction

Rainer J. Klement, et al. Cancer and Metastasis Reviews,2014
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Condition

Pancreatic
Meoplasms

Head and
MNeck
Meoplasms

Carcinoma,
MonSmall-Cell
Lung

Glioblastoma

Breast Cancer

Glioblastoma
Multiforme

Cancer

Recurrent
Glioblastoma

Glioblastoma

Intervention

Ketogenic diet with concurrent
chemoradiation

Ketogenic diet with concurrent
chemoradiation

Ketogenic diet with concurrent
chemoradiation

Energy-restricted ketogenic Diet

Ketogenic diet, low glycaemic
and insulinaemic diet

Ketogenic diet

Ketogenic diet

Calorie-restricted ketogenic diet
and transient fasting with
concurrent radiation

Ketogenic diet with concurrent
chemoradiation

Ildentifier

NMCTO01419483

MNCTO19757 66

MNCTO1419587

NCTO01535911

MNCTO02092753

NCTO1865162

NMCTO17 16468

NCTO01754350

MNCTO02046187

SR E 203
BRIX R I7 AT
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RogE. FLARFE.
E|S i 2l b
SKERE . BRAR
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AF. Branco et al. European Journal of Clinical Investigation, 2016
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O Nebeling LC, et al. Effects of a ketogenic diet on tumor metabolism and nutritional status in pediatric
oncology patients: two case reports. J Am Coll Nutr, 1995;14:202-208.

O Zuccoli G, et al. Metabolic management of glioblastoma multiforme using standard therapy together
with a restricted ketogenic diet: Case Report. Nutr Metab (Lond) 2010;7:33.

OFine EJ, et al. Targeting insulin inhibition as a metabolic therapy in advanced cancer: A pilot safety and
feasibility dietary trial in 10 patients. Nutrition 2012;28:1028-1035.

O Schwartz K, et al. Treatment of glioma patients with ketogenic diets: report of two cases treated with an

IRB-approved energy-restricted ketogenic diet protocol and review of the literature. Cancer Metab. 2015
Mar 25;3:3.

O Champ CE, et al. Targeting metabolism with a ketogenic diet during the treatment of glioblastoma
multiforme. J Neurooncol. 2014 Mar;117(1):125-31.

OJansen N, Walach H. The development of tumours under a ketogenic diet in association with the novel
tumour marker TKTLI1: A case series in general practice. Oncol Lett. 2016;11(1):584-592.
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Neuro-Oncological KMT: e
. . ¢ Feasibility o -Dase regimen ina iative care situation?
Mapping the Field MT a3 san

* Feasibility of trials investigating KMT as a stand-alone treatment in
~ patients with newly diagnosed GBM?

"« Which measurement protocols "+ Could metabolomic classification of

best monitor KMT metabolic cancers help predict individual
impact? treatment benefit?

* How can dietary compliance be * Could KMT be modified to ensure
maintained without compromising | feasibility in patients with DM or
patient autonomy? . cachexia? )

~ * Which dietary regimen and metabolic |
impact ensure maximal and sustained
efficacy?

* Can dietary KMT be enhanced with
additional interventions, e.g. 2-DG,
3-BP, metformin, KE
supplementation, HBOT, Gln

. largeting, or psychotherapy?

~ » Non-invasive imaging techniques,
e.g. novel PET radiotracers, MRS?

* Patient-centered assessment: less
side effects from Rx/Ctx?
Improved clinical status, or QoL?

"« Does KMT potentiate anti-cancer efficacy and reduce side effects of '
Rx/Ctx cytotoxic treatment?
¢ Which combinatorial protocol is most safe and effective? ‘

SF. Wintera, et al’ al Reviews in Oncology/Hematology, 2017

Abbreviations: 2-DG= 2-dcoxyglucose; 3-BP= 3-bromopyruvate; CR= caloric restriction; Ctx= chemotherapy; DM= diabetes mellitus; GBM= glioblastoma multiforme; Gln= Glutamine; HBOT= hyperbaric oxygen
therapy; 1F= intermittent fasting; KE= ketone ester; KMT= ketogenic metabolic therapy; MRS= magnetic resonance spectroscopy; PET= positron cmission tomography; QoL= quality of lifc; Rx= radiothcrapy
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1.8 - Onerall p--0-0001
Non-linearity p=0-0001

Hazard mtio

Energy from carbohydrate (%)

Seidelmann, Sara B et al.Dietary carbohydrate intake and
mortality: a prospective cohort study and meta-analysis.The
Lancet Public Health , Volume O, Issue O,



iRl



	生酮治疗新进展
	幻灯片编号 2
	营养性酮症和糖尿病酮症
	幻灯片编号 4
	体重管理（strong evidence）
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	生酮饮食的临床应用研究     减脂     
	生酮饮食的临床应用研究   减脂     
	减少心脑血管病风险（strong evidence）
	2型糖尿病（strong evidence）
	幻灯片编号 16
	生酮治疗的临床应用研究   糖尿病
	幻灯片编号 18
	多囊卵巢综合征（PCOS）
	幻灯片编号 20
	幻灯片编号 21
	癫痫（strong evidence）
	幻灯片编号 23
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26
	幻灯片编号 27
	幻灯片编号 28
	幻灯片编号 29
	生酮疗法治疗肿瘤脂类代谢相关酶系的改变
	我们的工作
	幻灯片编号 32
	幻灯片编号 33
	调控生酮的信号通路
	幻灯片编号 35
	幻灯片编号 36
	β-羟丁酸，不仅仅是代谢中间产物
	幻灯片编号 38
	幻灯片编号 39
	幻灯片编号 40
	幻灯片编号 41
	幻灯片编号 42
	幻灯片编号 43
	生酮疗法与放疗对肺癌移植瘤的联合应用
	幻灯片编号 45
	生酮饮食方案示例
	癌症患者临床饮食实施方案制定流程
	正在进行的生酮饮食治疗肿瘤的临床试验
	幻灯片编号 49
	生酮治疗在神经胶质瘤中的研究前景
	警告
	幻灯片编号 52
	幻灯片编号 53

