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<SUMMARY>

Goals and
contents of study

1. Goals of study
O Every vyear, 200,000 new people are diagnosed with cancer

nationally. They are exposed to diverse anti-cancer treatments, and
these cause the patients to lose their appetite and become severely
malnourished. Plus, around 20% of the patients die reportedly. It is
reported that 20% of all cancer patients come to die because of this
malnutrition. Thus, the purpose of this research is to develop foods
specialized for these cancer patients, which can supply them with
well-balanced nutrition and improve their nutritional status.

2. Contents of study
O In the first year, in prior to developing food for special medical

purposes specialized to cancer patients, we had developed 50 kinds of
diverse Ketogenic diets, targeting the patients of Pancreatobiliary.
We have performed clinical research to see the compliance of
patients with these diets and whether ketones are formed or not.
From the research results, we set the ratio to 1.7: 1 between keto
diet and non-keto diet, considering the compliance and effectiveness.

O In the second year, based on the ratio between keto diet and

non-keto diet, we have developed a food for special medical
purposes. First, we have chosen the best flavor through
multiple sensory tests. Since the keto diet is high-fat diet, to increase
the emulsion stability of the diet, we have tested diverse emulsifiers
and disinfection conditions, and we have reached to set the optimal
condition. Also, we used 125ml aseptic package, considering the target
users and global trends. Through these activities, we have met the
conditions for mass production and proceeded with the verification
through the clinical research. It showed that this product works on
the improving their nutrition. On top of that, we completed the
verification of anticancer effects of domestic anti-cancer ingredients
(.e. Perilla frutescens, Pellinus Linteus and Artemisia princeps)
through animal testing. Considering the cost efficiency and the quality
management, we have selected Perilla frutescens. Then, we have set
up all the environments for mass production of Perilla frutescens.

O In the third year, we have added Perilla frutescens (which is a

domestic ingredient and mass-produced) in a commercial food for
special medical purposes and mass-produced it. Then we have




completed the verification of the product by clinical research.
Additionally, other effects like the improvement on cognitive function
or working as a weight-loss food were also verified through the
research.

Achievement of
Goal

O Application of patents : 3

O Registration of patents : 2

O Technology transfer : 1

O Royalty Payment : 1

O Final products : 2

O Research article (SCD : 4

O Research article (non SCD : 1
O Presentation at conference : 5

Application plan of

O The product is Ketowell, which has been launched and being sold in
hospitals. It has played a big part of improving the appetite, nutrition,
and thus the quality of life of cancer patients. Furthermore, it is

outcome . . . o .
expected that it will contribute to revitalization of domestic
agricultural market and the export industry.

, Enteral functional , ,
Key words Medical food . Keton diet metabolomics
Nutrition food
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UPLC-MS ES{+) UPLC-MS ES(-)
1 QC sample 1 QC sample
2 |QcC sample 2 |QC sample
3] QC sample 3 QC sample
4 |QC sample 4 |QC sample
5 QC sample 5 QC sample
6 QC sample 6 QC sample
7 |QC sample 7 |QC sample
8 QC sample 8 QC sample
9 QC sample 9 QC sample
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RS 12 |g=al
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I 14 |gEZs
15 [4E@1 15 |aEwl
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- Quality Control(QO)ell WE-Z2=E2 &3
- m/z 200~800¢) 11F EXEF Y= 471A]
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Reserpine) & F7}3le] AMg

1A1d = 2) LC-MSel| 4] LC-MS/MSZ &4 W W3}
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= DIRECTIONS FOR PREPARATION AND USE

Age Cluantity per day

BE 70 ml per kg of

Under 1 vear

1-3

Ketonina

body welght

B - B5 il per kg of

23S
¥ Body welght

B5 - 60 ml per kg of
body welght

d-b years

45 - 50 b per kg of

T-10 years

After 11

© CAUTIONS

body waight

30 - 35 ml per kg of

ears
4 body weight

of WA HE WAL FsE A AE X

AE

Directions

Divide the daily dose into smaller doses

and take 3-5 times a day

@ Follow the doctor’s Instructions regarding the specific dose and the number of feeds,
@ Keepin fridge (0-10 C ) or consume it as seon as possible after opening,

@ Use a contalner when heating up in 8 microwawe oven,
@ Check up with raw materials for those whao are allergic o & particular ingredient,
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KetoCal 4:1

A nutritionally complete, ketogenic formula in a 4:1 ratio (fat:carbohydrate +
protein) for the dietary management of intractable epilepsy; designed for £NUTRICIA

& &
individuals over 1 year of age. A medical food ‘Keto(afd"'
Main Features 4

+ Nutritionally complete

- 47 ratio ot g i .
S CEt
- Vanilla flavor T e
L pporit
. i dul; 3 o \
= one step prep with & approach | i |
- Supplemented with DHA and ARA e 11 02 (300 ).

+ Contains mult-fiber blend (mf6a.¢)

- Notrans fat

i

p
+ Nutrient dense for children with low energy requirements
« Appropriate for enteral or oral feedings

- Standard dilution = 1 keal/mL

- osmolality (at 1 keal/mL): 170 masm/kg

- Energy distribution
= Protein 8.2%
= Carbohydrate 3.1%
= Fiber 1.5%
= Fat (LCT 100%) 88.7%.

- Displacement 1 mL/g

KetoCal 4:1 LQ . —

A nutritionally complete, ready-to-feed ketogenic formula in a 41 ratia
{fat.carbohydrate + protein) for the dietary management of intractable
epilepyy, devigned for individuats over | vear of zge. A medical lood v o ol b

Main Features

+ Nurrinonally complate

- &1 fatio

+ Convanient ready-to-feed liquid
- Grear vanilla flavor or unflaversd

- Contains & multi-fiber blend of insoluble and soluble fiber

« Supplamanted with DHA and ARA

- Appropriate for enteral or aral feedings

- Notrans fat

- Aspartame-free (contains sucralose)

+ Nutrient dense for children with low energy requiremants.

+ Osmodality tat 1.5 keal//mL)
« Vanilla 260 mOsm/kg
« Unflavored 280 mOsm kg

+ Energy distribution
- Proteln B.2%

+ Carbohydrate 3.1%
- Fiber 1.5%

« Fat(LCT 100%) 88.7%
« Frée water 77.8%
+ Density 1.01g/mL

KetoCal 3:1

A nutritionally complete, ketogonic formula in a 311 rano (far carbohydrace +
protein) for the distary managament of intractable epilepsy and ather medical
conditions where the ketogenic diet is indicated. devigned for individuals over 1
year of age. A medical food

Main Features

ANUTRIOA

Ketocal

+ Mutritionally compleze
- Supplemented with DHA and ARA
5:1 ranio, which suppors earlier initiavion of the diet
+ Unflavored
+ Mutnignt dense for children with low energy requergments
+ Convenient gne step preparation with a nors-modular approach
- Approgriate for enteral ar oral fesdings
- Standard dilution = 1 keal/mL
« Qsmolality (a1 1 keal/mL) 150 mOum/kg
- Mo anificial swepteness

- Energy distribution
« Protein 8.8%
« Carbohydrate 4.1%
» FariuCT 100%) 87.1%

- [Msplacement | mL/g

19 2-1-4. FEZA o} ketocal AFE A

(E4 : wEDAC FHoA])

O Liquigen(GrEZAIohE Al A, FrlES, AYFTEDTS, ST 5 A



2 Ao mE AST 5 Qo AYeRt Ed¥ & gl 1Y 2-15)

8
ans managed by the &

vogenic diet, A medical food
Main Features
£
Yifie T f MCTs the diet H 2
Sim pl 1 addition of 1o the diet qumgen
Emulsified for better mixing
- 50 MCT/ 50% water
Uniflavarad i
High snergy: 4.5 keal/mL
For oral or enteral usée

Can be used in beverages and foods

a9 2-1-5. 319 AEA AF (Liquigen)
(A4 - wEZ AL E5 9

O SREMDbotN A Ax3h RCFEARC] T/ T base AFOE Wshgo] 77}
97 e AFY. TH EE AR FA ZARE ) B53E BUF FF FFo] A

W AP e AR WA WA oo Ho| =FL HAste] A§ 5T
% g Pz B2 gkl FFHAY 2-16)

>
u!

RCF®

No Added Carbohydrate Soy Infant
Formula Base With lron

= For use in the dietary management
of patients unable to tolerate the type
or amount of carbohydrate in milk or
conventional infant formulas; or
seizure disgrders requiring a
ketogenic diet

« Use under medical superasion.

13 2-1-6. 31 A= AF RCPH
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Description

A medical food intended for use under medical supervision,
Carbzero is a ready to use, liguid emulsion of long chain triglycerides
(LCT).

Indications
For uss in the ketogenic diet or in the dietary management of conditions

requiring a source of LCT. Suitable from 3 years of age.

Dosage and Administration
To be determined by the clinician or dietitian and is dependent on the
age, body weight and medical condition of the patient,

PREPARATION GUIDELINES FOR CARBZEROD
Shake well before use.
Best served chilled.

Carbzero can be used in a similar way to milk:
@ As a drink
@ \With permitted flavorings
o Added to hot drinks e.g, tea, coffee

@ In permitted recipes
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Description

A medical food intended for use under medical supervision
Betaquik is a ready to use, liquid emulsion of medium chain triglycerides
(MET).

Indications
For use in the ketogenic diet or in the dietary management of conditions
requiring a source of MCT. Suitable from 3 years of age.

Dosage and Administration

To be determined by the clinician or dietitian and is dependent on the

age, body weight and medical condition of the patient.

PREPARATION GUIDELINES
Shake well before use.
Best served chilted.

Betaquik can be used in a similar way to milk:
& As a drink
e With permitted flavorings
= Added to hot drinks e.g. tea, coffee

® In permitted recipes
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18 B16 melanoma 14days Lung metastatis 74~
mice (PUFA, 21 &4 A)
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BALB/c mice 20 mammary tumor oo 70days mortality 7F4:
(84 5A)
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?:2:80
NMRI mice 15 colon carcinoma 9days 36% less wt loss
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No change in blood lipid
might be helpful in
A RT + KD diet & i
_ _ preservation of muscle mass Klement &
Cancer 15% 4¥2  (less than 50g CHO/day) 40days
(BIA) Sweeney, 2016
(n=6) 0.8:1 ~1.8:1 .
No change in QOL
3rolx| g = ionif. ight 1
<A KD diet s'1g.m \fvelg .oss _
whz] ok lipid, biochemical test not Tan-Shalaby %,
Cancer ) _ (20-40g CHO/day) 16 weeks
YA ozt changed 2016
(n=17) T QOL

O aw3A (Glycolysis)ol| F=#

o}
=

240 Bold A Wgg Ao

o

A= 0] 7}



G A8 Ao WHOE FET Qo okAA T - 9 AT BFE Fenm =
TAE B 7R A7l AL Qo] AAH UFE AT L Aol WL

NOMN HEPATIC TISSUES

Eimom Trrarion B

hoptylCad & - s raid 4
Frenp—— e e

nnnnnnn

JNI"N{-NI‘{-'. =i
by ns & kgl w g
LIVER y : -, e
1

Uil
Bamrn g B gt

a9 2-2-1. A AEA FA HA 1A 2, ZEoMY FEo) Y == P

Ho

O AEAS AASA HH oA 437t dojy A ikgke] Eal, o] w) ofEolA|H ol E
(acetoacetate;AcAc), oMMl E (acetone), HIEF-3lo]| =2 A|HE]#o]E (- hydroxybutyrate;
BHB)# Z& AEAE AT AEA= ddog RkEo] 22 oA ofxEAdol2 A
A a1, o]A o] TCA 27} F&dt= 985ZE AFEEHO oix (ATP == GTP)E W&
A H (g 2-2-D

O A9 oduA 8772 AT &4 e w2t g=A H85m, of 25-35 kcallkg
< T 53], AU 43 dd 9idE a7HE A4 7F el s, H4 1

ol

O Ag=H< AE2(Classic ketogenic diet)> AW : &F3tE+Ti A B &S 4 12 94
AR T, S XG4 AEAMCT ketogenic diet)2 keton body Aol Wzl HAgke
44 grstEd 9 FFS 24T 7 o, Ao Fert
I jutell BHA AFS A g e AEAE BXAE F8 dEE SHAYS
A2 1000 kcal & 48 g& AH&3 AGA 4 o] (Low glycemic index treatment)= &<
stE AT B ol gslEo] ofgA dF =9 FFol TS
o HYP R A2 o] (Modified Atking)= A% Hl&©o] w1l &r3lES 43| AgstA
T A el Zeele ARekA] gfolb M A AEAAH AU T

B4 BUE FEAY (E 2-2-0

©



E 2-2-4. 7115 Aol gRe FF

=1
=

=
-=-'/\5] 2)

B b bevitrs

0 Lo kl.'l“rlh"l:l

.‘ill_-ﬂ' Lﬂnﬁrﬂ-ﬁ. alict

Tarm glyowmib imdew M Famila i A hies

Aryabnsent
Ta mrlical supsTy sviem ¥ex Yeu Wies Wem
PenglasredT
U it Bsighs nm o™ Fem Few Wiew Wiw
Ix i B im ¥em b (1 Yeu =
cartdrdrate T
Wheat aw the et of Gl b o 200, B0 200, B0 MNud et rainn refaiod. Now ahle Approsemaely (-1 Appoousrmaicdy B2

carbobadrete s peotcan”

Bl ano Byearbsdi b
mrake por ilay s allisecd
v @ MR Koal ol sanl o
SON D call et

Bavwar qore frwsls. mmcasured ?
Are call plans wed?
Whacre s s dicd stmmed 7
Are caliwien ovnrgudis i
Arc veiammn el menorl
asppic e el
Are fhasby rossrctad ™

s pure-ifart sl dursg-
il Labwwraiory ovalumison
Feagquusied T

Clan there be s eifecis?
Ui Rcyowsy lowell T

Wi is ihe overall
o ronaT an dowgm al
s sligts T

PEEh kcal dist
Rpoaadl

I o L 1 |

W o 200
40 woll g o e B2
MEN koal dici

Tpoamd:l
2 goma Xl
AR g oom w200
LUCH g osn @ Lol
Wichphesl

b Y
Bamagrirad

Ve

Fex

by T

Yes

e

U b heghoa o 160 mgdll

(BT LTt N

Thuis s sy nadivisdualined
el structusnol dict that
provvades wpovsiee meal plans
Fummbs v fon bar wmarhutod

ovemely = praih of deciimal

prarns. The fagec 4l dbas o
caen b ol peratend e akfeve

B icr sepsutg comte] abal
lsan prernlipead o e
o This dict s alwn
comaddersd g los glycemic
ibrrupy s resulis s scsiy
plucsss bevels

1o e i i of Lad 1o
ey drats aeed povtican i s
ecaine MOT prosbegcs inors
kotemin them LT Dot dcpends
aul L il caliown Troes: NOCTT asld 1
imhEn e dnapcel bl Fosdsaine
IEEHF kcal dhici. 48 g

I00H hucal et O g

Wenpho
Few
Bllimgrazal
Yes
T

H (5]
T

T

Cmn b hagh sp to |60 mgSdl. d 16
[La ST W

Thuis s an ol fmaliecd anad
sarmctrrsd dsct chal peronndcs

spon il mcal plans. Fossis e
o e wrighiol sccurascly an
gram of docimnsl prans, W ues
saclimnge Lisks b il prlasish g
Thee percentage of MOT i,
Lemp-vhaim (ar, vasbahydinng, sl
peretsan can bes sl pusied o iy
bolror soreure cosrvd anel ales
Isharradieed Fowr boolor dodormmce:
Thiis ifimt &8 Aln comakderod & lovse
glivormer therspry and resslis m
ey plocosss levels

TN e chmct il JUNND BN head lod arwd JUNME

Read clicr 400 0 Lcad et 10 g for ide (Rt
[
Then 30 Mg
Mrasured owr o ol Vistmrmasicd
Wes LS TS
THeniee Hense
Yen S
Yies Wi
b T b T
Yies Wies
ow You

Uan be bowy aromsd |5 mgs
Al 0] 5 ol

This i am amadiveiuslieesd
Pagpl Eowoss sbrmcturcsd diecn
than the clasaac sl ML
Ectogenss chobs, B owss
exchampe liaks (e pl B
el minl canphomares
commipEken, Cafbeshidraics
The Balanoe of ko
£y carbodiyvodrales am
pasysbarum s wwihy Tal ol
an stegeldy glicess bevels

Cmn bar by anowmd |5 magd
Al % mmodf

This dict foacases. om
limating the mmssunk

vl parbohyilrmio whle
cusr g Tal

0 il rraay e
a.uhun-:l! o i
dairimg thes day @a hong

s 01 s bk s
Samiend retal plans ee
el mn o gl Proscin s
mid Rimmned

Abbrrvasticna: Moageicad froe s e r el ™= amd isesifiod feost Fupoc- Kamis™

ulzﬂ%ﬂ ol g 714
Fg F= mz *4019} OEA

(Endpoint)e] A 9]+

A EF AAL ZAREAY, Hag 21 A=A 9
o] X8 glo] BsE (CHO)REE HA 50% oA 3+
& AA Ay IFES FEA FAEtL, FTH

d FTE Ao A FoE FY
ZAo] B uj, specified endpointe} HERA ol A&, AE YA Aol ®F
o]o| A hazard ratio (HR),
=G ol FHAAESANH TS AR AFE

T mean survival time ratio (MR) #4]

oANA

g

=]

wajo] AL T Ay Ao
Aol 254
A mEolA

(19 2-2-2)

[e)

=

frolet AuE



B Observed effects ® Bayesian effect estimates B Observed effects ® Bayesian effect estimates

Study i MR 95%CL Study .. HR  95%CI
Zhou 2007 o 0.85  [069.1.011  proggiand 2007 R 048 [0.27,0.88]
Zhau 2007 B rsa 12 [0.98.1.42] e
Otto 2008 —%- 068  [057.08 Oto2008 W 0.16  [0.050.53]
Stafford 2010 iz Z 0.79 [0.7,0.89]  Mavropoulos 2009 —§F— 058  [0.37,0.93]
Maurer 2011 e — 112 [081,1.38]  Stafford 2010 ., 007  [0.01,0.63)
Abdelwahab 2012 = = 081 7082 2011 e 165 [0654.21
Poff 2013 .. s 064  [0.43,0.85] AL ., o e ] ¥ : mesaz
Rieger 2014 e 095 [085,1.05 Abdelwahab2012 = == 035  [017.0.71]
Haa 2015  mcmm 072 [0.27,1.17] Rieger2014 et 079 [0.28224)
Dang 2015 e =z, 092  [066,1.17] Dang2015 : LT 143 [08283)]
Martuscello 2015 . 068 [057078) — ==
Summary — 0.85 [0.73,0.97) Summary ——— 0.55  [0.27,0.87]
tau-squared = 0.0315 tau-squared = 0.1914
I I 1 1 I 1 I 1 I T T T T T T T 1
0.2 06 1 1.4 0 04 08 12 16
Mean survival time ratio Hazard ratio
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# 2-3-5. Analysis orders used for UPLC-LTQ/Orbitrap-MS

UPLC-MS ES(+) | UPLC-MS ES(9)
i QC sample 1 QC sample
2 QC sample 2 QC sample
3 QC sample 3 QC sample
4 QC sample 4 QC sample
5 QC sample 5 QC sample
6 QC sample 6 QC sample
7 QC sample 7 QC sample
3 QC sample 2 QC sample
9 QC sample 9 QC sample
10 |QC sample 10 |QC sample
11 |Column Check solution 1 Column Check solution
12 =1 12 CHEFL
13 =2 13 =2
14 [j=23 14 |OiEE3
15 |#E7l 15 |[#HEFl
16 |QC sample 16 |QCsample
17 Saline blank 17 Saline blank
18  |Saline blank 18 |Saline blank
19 4HF2 19 |#EF2
20 | £Ees 20 |ZETEs
21 |QC sample 21 QC sample
22 |Column Check solution 22 Column Check solution

Retention Time (min)

a3 2-3-2. Gel view of metabolites according to retention time

@ retention timeol] w2 peak alignment 23}
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5
Ratenben Time (min)

¥ 2-3-3. peak alignment results
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138 2-3-4. Column check solution(Dodecanamide, Cortisone, L-thryoxine) detection
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1% 2-3-6. Coefficients of variation(CVs) of QC samples
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1% 2-3-7. Metabolite pathway analysis
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1% 2-3-8. Box and whisker plot and EIC of metabolite detected as m/z of 804.5 from
XCMS software
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13 2-3-9. Cloud plot of random two groups

@ olF FREAS e F A =4 4287 F IH A=
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1% 2-3-10. PCA plot of random two groups
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13 2-3-11. metabolite example identified as Undecane
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O C+PF ratio : >1.7
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1% 2-4-7. scaling and transformation of peak intensities in MetaboAnalyst 3.0
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192-4-9. PCA and OPLS-DA between baseline of GD and KD
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o)
=

_

$A<=Qo] Fa1, ROC curveolAd 9] y=x ¢ whyx| ¢kl Area under curve
AUCZT =2 o2 3183

O 7Fsg 4 =49 OPLS-DA #4 A baseline vs. GD2 (R2Y=0836, Q2=0.594),
baseline vs. GD4 (R2Y=0.746, Q2=0.44), GD2 vs. GD4 (R2Y=0.932, Q2=0.548), baseline
vs. KD2 (R2Y=0.91, Q2=0.753), baseline vs. KD4 (R2Y=0.963, Q2=0.368), KD2 vs. KD4
(R2Y=0.693, Q2=0.41), GDO vs. KDO (R2Y=0.154, Q2=0.0938), GD2 vs. KD2 (R2Y=0.999,
Q2=0.516), GD4 vs. KD4 (R2Y=0.991, Q2=0.423)°] <. ©| & R2Y< Q27F =5 0.5 o]
4l mde] ROC curve £4 A= baseline vs. GD2 (AUC=0.736, Fd4Ado A3,
GD2 vs. GD4 (AUC=0.810), baseline vs. KD2 (AUC=0.863), GD2 vs. KD2 (AUC=0.913)
. Ax}2 02 baselines} KD2 Z18]1 GD2¢9} KD2 ®lw #4 mdo] gsicty Aot
baseline vs. GD2 vs. K2¢] 24 Axt= OPLS-DA (R2Y=0.974, Q2=0.513), ROC curve
(AUC (baseline)=0.958, AUC (GD2)=0.889, AUC (KD2)=0.959) & HF ¥4 rd=E A=A
(29 2-4-10)



OPLS-DA (Baseline vs. GD2 vs. KD2) - Baseline vs. GD2 vs. KD2 e
L W Easaling [] J—J SMIT DA(Baseiing) TPR

L
L ]

R AUC(Baseline)=0.958
‘ ¢ R2Y=0974 & AUC(GD)=0.889
’ Q2=0.513 AUC(KD)=0.959

]
g 2 n o an 0 03 a4 ok o8 o7 L1 as

o 4 [ X
OR18E ¥ Pl
R2X[1] = 0.0BER R2X[2] = 0.0363 Elipse; Holeliing's T2 {95%) AUCKD}=0.058647  AUC{GD)=0B88BB0  AUC(Baseline)=0957692

13 2-4-10. OPLS-DA and ROC curve of analysis model baseline vs. GD2 vs. KD2

O &4 BdoAN IF 1 FoFHQA zol7F e dAAE At A A vio] vt
7 THRZ AA. F 5437 hAA F VIP valuer} 1.0RY & =2 96F0] E4EHA
11, acetoacetate2} @ -hydroxybutyrateE Zgtslal . #AFAY EolF nlolentA 5

ME Z3sta 98 (28 2-4-11)

it

VIP value (Baseline vs. GD2 vs. KD2)

VIPZ+140]

TEGETU LEgSEDEET o ome £23:2 T TS
R £52f §Esf
et R EE R R TS £§8£8 =888
EELCgASERSE-SPE iR 252 2gs
TEFhoe WgR R =IIFIES TEET po 3
w e f = =mn Lo Dbl = " AL A

1Y 2-4-11. VIP value of baseline vs. GD2 vs. KD2
O AAYG EolF nlolentr AT T H/EAF gldoz A3 ZAAE tS 79
A8 (% 2-4-4)

H# 2-4-4. pancreatic cancer specific biomarker

AE FF

vho] 2.7} A%
i
Cadaverine, A-aminobutyric acid, Alanine, Putrescine, Methylimidazoleacetic acid,
Saliva Trimethylamine, Leucine+Isoleucine, Phenylalanine, Tyrosine, Histidine, Proline, .
Canill Lysine, Glycine, Ornithine, C17H26N405, Pro-Gly-Pro or Pro-Pro-Gly, masahiro
/Capillary F7Aetoll Al 57k Burimamide, Ethanolamine, G-aminobutyric acid, Aspartic acid, Valine, sugimoto
electrophoresis Trptophan, B-Alanine, Citrulline, Glutamic acid, Threonine, Serine, Glutamine, g ’
MS Hypoxanthine, Choline, Carnitine, CSH11NO2 5, 2009
FAdgel A 24 Taurine, Glycerophosphocholine
Vinylalkyl glycerol(16:1/20:4), diethylbutenyl malonate, glyceryl caprylate,
Serum #AZLdANA F7F hydroxymethyldecadienoyl glucopyranose, ceramide(18:1/24:6)(OH), Shawn A




TG(Ac/18:0/18:1)(OH), oleic acid, 9-deoxy-9-methylene-PGE2

Ritchie, &,
/FI-FTICR-MS LysoPC(20:5), Phosphatidalethanolamine, carboxymethylpropyl furanpropanoic
#gsol A 7+ acid, phenyi-b-D-glucopyranoside, TG(18:1/22:0/22:0)(OH), 2013
TG(20:4/22:0/22:0)(OH)
Aol A =7} CA19-9(ELISA), isoleucine
Khyati Y.
. 5 1,5-andydero-d-glucitol, 3-hydroxybutyrate, alanine, glutamine, histidine =
BBARE i3 s Yy g s y ybutyrate, ;& 4 4
Review AGgeA methionine, palmitic acid, PC-594(tendem MS), threonine, tyrosine, valine Mehta, &
2017
W37} 84351A]  asparagine, choline, glutamate, lactate, leucine, lysine, LysoPC(18:2),
&e phenylalanine
. Ao =7} arabinose, ribulose Shiro
erum
/GC-MS valine, 2-aminoethanol, n-caprylic acid, threonine, nonanoic acid, methionine, Urayama,
oA A creatinine, asparagine, glutamine, PE, glycyl-glycine, 1,5-anhydro-D-glucitol, 2015
lysine, histidine, tyrosine, uric acid
oA Aol A LysoPC(16:0), 2-hydroxybutyric acid, Docosahexanoic acid, Arachidonic acid,
7t 4-hydroxylbutyric acid, Elaidic acid, 2,3-propanoic acid
Plasma S.Battini, 5,
/LC-MS, GC-MS obAd 2 Akekol| A pentadecanoic acid, parmitic acid, myristic acid, lauric acid, stearic acid, 2017
712 Trew Glutamine, Arginine, Serine, Threonine, Isoleucine, Tyrosine, Uric acid,
= Tryptophan, Phenylalanine, Methionine, Lysine, oleic acid,
= = == = = =) o =
WAA 543% F A Sold wholewiAd slget: BAe 12%0] 9lum, VIP
= = A o = S
value >1.0%1 tHARAl Foll= 5717} slEstde. 1259 dwrakeba 3t AEA o] AT
o 9] peak intensitiesE Bl g A= 53 25 VIP value >1.090 tiAA= gk

SHAE ®7|319 5 (F2-4-5)

X 2-4-5. Metabolites level of pancreatic cancer specific biomarker

Pancreatic cancer biomarker

Difference peak intensities compared to baseline

p— value
GD group KD group

Beta—hydroxybutyric acid 23133800+9864266 103244000+£13902985 0.0133%
L-Arginine -3569900+£-5698933 2246700+-4465136 0.3997
L-Citrulline -37672800+£-1898466 -25262600+£5050916 0.5702
L-Glutamic acid 13717000£3049620 9209000+426294 0.4800
Hypoxanthine -263410£-202679 1888920+£493457 0.0583
L-Methionine 255170000+66790000 130250000+-61624253 0.8174
phosphoethanolamine (16:1/22:6) 376800000+64977000 745110000+22542296 0.2126
L-Phenylalanine 6060000+£4016700 6249000+-6120050 0.9919
Phosphatidylcholine (18:1/18:2) -351740000+-47779333 -392520000£-93640733 0.8934
Sphingomyelin (18:1/24:1) 7847200000+1636786666 4914900000£204520307 0.6108
L-Tryptophan -52358100+£-3725466 -65481900+£-9383805 0.5241
Uric acid -1416580000+221483333 869050000+218797991 0.0644

@ MetaboAnalyst 3.0 o] &3k thALAIE £

@p o] A
O 2ol 44
A 96%S o] &3] MetaboAnalyst 3.09] EA
KD2¢] fold changeE HI
Correlation ko] 0.5¢0]% -0.50]3}2l
= 2"l AAE A o] It &

TR WE G A SolH thAAl &4
Z2o] WE gAA WIS ARy Y5t VIP valueZ} 1.00]421 thAk
X133} baseline thH] GD2,
3] GD22} KD2ol| A
A8 A =

)= [e)
TL‘/}:]I'E

W3tH=. © F OPLS-DA B4 &

=4 14%9] fold changeE Hlu
ARG AEA AN B2 Fo] A S A

o}

2+ L-Hexahydro-3-imino-1,2,4-oxadiazepine-3-carboxylic acid, 3,4-dihydroxymandelic



O olgle] T= #AZA AL Eolx ulolonlz] THE9| baselinedte] wH3lo}

acid, vanilpyruvic acid, acetoacetate, capryloylglycine,  b-hydroxybutyrate,
xi-p-Menth-3-ene, D-alanyl-D-serine”7} i1, AE2o] AFFRT; Aot &2 A3
ol A %ol A T ARA] 2 S-methyl-1-thio-D-glycerate,
2-acetyl-3-methylpyrazine, aspartyl-alanine, a-ketoglutaramate, sulfurol, cacodylic acid

[e)
7F AR+

E
Z5 YERU Y, Fold change ratio= 2+ 2] baseline®}¢] fold changeE ©]&3}o]
ratios A4FetH o™, KD/GD #h& 9w g (3£2-4-6)

¥ 2-4-6. Putative pancreatic cancer specific biomarker

GD change compare to KD change compare to

baseline baseline FOI? Ehsinge
Mean SE MEAN SE anos

1 L-Hexahydro-3-imino—

1,2,4-oxadiazepine-3-c¢ ~45268 16176 2478559 2582200 152.6065

arboxylic  acid
2 3.4-Dihydroxymandelic 684070 3440480 43612290 30452100 27.2231
3 Vanilpyruvic acid 2500 2424540 8338900 16283500 4.6356
4 acetoacetic acid 96281200 245047000 397119200 398597000 4.2639
5 Capryloylglycine 9220995 914919 1674260 1701560 2.9618
6 p-Hydroxybutyric acid 23133800 55800400 103244000 70172700 2.5278
7 xi-p-Menth-3-ene 1180475 3089494 7168905 2680312 1.7885
8 D-Alanyl-D-serine 3423400 18453900 43340700 36680300 1.6543
9 5-Methyl-1-thio-D-gly -2005703 1977078 -2155696 -364021 0.8171
10 2=Acetyl=3-methylpyra 1919826 320584 ~1661990 -1500336 0.6850
11 Aspartyl-Alanine -28251325 49434492.67 -61357776 16878270.8 0.6598
12 alpha-Ketoglutaramate -5790 1334220 -934270 824667 0.6174
13 Sulfurol ~2604200 61971 -5758354 63737 0.2031
14 Cacodylic acid -136473 341743 -300499 0 0.0560

@ A 4 E (Metabolic pathway) ¥4

(O MetaboAnalyst 3.0¢] pathway analysisE ©]&3le] A A= E4S F8g KEGG
ID, HMDB ID, compound name % 7} B2 E2& 4T & A EFHE o] &

ste] B 3. At A2 B4 d3E]E 02 Fisher’ s exact testE A& obg] 1
H2 9670 VIP list thAtAloF 9 thA A2E IFFekA £d3 13 =), Pathway
Impact= topology analysisellAl¢] F&FH S ov|sta, o]l AN 52 31§&E9 d
AR T84S WUty f18l AHEE. 53] pathway impactgte] 0.5 o3¢l ¢ 9
1w Adgsitty Zeta . B dAFdAe AEA AN 2 &3 AA
(synthesis and degradation of ketone bodies)o] <Y 3}Al pathway impactzke] 0.55 @
2 AN HEZS . =3, p values= enrichment analysisell &3 ¥ raw p valueE
olm g p valueZ} 0.05 o]sl= -log(p)ate]l 1.3 o)<l A, p valueZ} 0.05Kt} Zo}
TR A AL ofef - FEAMAM o w FAH US(T1H2-4-12)



O #"d =
metabolism, phenylalanine tyrosine and tryptophan biosynthesis, nitrogen metabolism,

AE 22 & synthesis and degradation of ketone bodies, butanoate

tryptophan  metabolism, alanine aspartate and glutamate metabolism, lysine

biosynthesis, aminoacyl-tRNA biosynthesis, glutathione metabolism, arginine and proline

metabolism, nicotinate and nicotinamide metabolism, D-glutamine and D-glutamate

metabolism, lysine degradation, linoleic acid metabolismZ 147§¢] oA}

AZ27F HHE

o] 9Ae. FDRE False discovery rateo %%‘%‘i, AA ¢ hit® A A=7F B9
e FES 5o, 0.058T 22 A A2e Fough & ATol4= FDRe] 0.05
Hoh 22 tiAb A=27F s 44 1‘41/\} 7d = ¢} Hit metabolitesel] tH3 HXR = of
g AAE FAA GJAY F A (F2-4-7)

Butanoate metabolism
Synthesis aan degradation
of ketone bodies

@< Phenylalanine. tyrosine and
twptophan biosvnthesis

¢« Nitrogen metabo llSlll

we |4 f !_«_{r Tryptophan metabohsm
g @ <« Alanine. aspartate and
® glutamate metabolism
] —---.@--@---‘E -----------------------------------------------------------------------
o OO
]
grO
88 @
oo O
g
=) —--i -----------------------------------------------------------------------------------
0.0 0.1 02 0.3 0.4 05 0.6 07

Pathway Impact

19 2-4-12. Metabolic pathway overview of VIP list

3 2-4-7. Metabolic pathway analysis

Metabolic  pathway Hit metabolites -logP FDR Impact
(Matchstatus)
Synthesis  and degradation Acetoacetate 5.5048 0.17011 0.7
of ketone bodies Beta-hydroxybutyrate
(2/6)
Butanoate = metabolism 3-Butynoate 5.4602 0.17011 0.06587
beta-hydroxybutyrate
Acetoacetate
L-glutamic  acid
(4/40)
Phenylalanine,  tyrosine and  Indole 4.5947 0.26947 0.00062
trptophan  biosynthesis L-Phenylalanine
L-Tryptophan
(3/27)
Nitrogen  metabolism L-Phenylalanine 3.5964 0.54847 0

L-Tryptophan

L-Glutamic  acid




(3/39)

Tryptophan  metabolism L-Tryptophan 3.1375 0.69425 0.16587
Indole
L-Kynurenine
3-Methylindolepyruvate
(4/79)
Alanine, aspartate and L-Glutamic  acid 2.7854 0.82273 0.20513
glutamate metabolism 2-Ketoglutaramic  acid
(2/24)
Lysine  biosynthesis Aminoadipic acid 22837 1 0.10999
L-2,3-Dihydrodipicolinate
(2/32)
Aminoacyl-tRNA L-Phenylalanine 2.0128 1 0.05634
biosynthesis L-Tryptophan
L-Glutamic  acid
(3/75)
Glutathione  metabolism L-Glutamic acid 1.9977 1 0.01285
Pyroglutamic acid
(2/38)
Arginine  and proline L-Glutamic  acid 1.9556 1 0.04952
metabolism N-Acetyl-L-alanine
N-Acetylornithine
3/77)
Nicotinate  and nicotinamide  2,6-Dihydroxypseudooxynicotine 1.7632 1 0.07053
metabolism 6-hydroxypseudooxynicotine
(2/44)
D-Glutamine  and L-Glutamic  acid 1.7572 1 0.1123
D-glutamate metabolism (1/11)
Lysine  degradation N6-Acetyl-L-Lysine 1.6607 1 0.01563
Aminoadipic acid
(2/47)
Linoleic  acid metabolism Phosphatidylcholine 1.4794 1 0
(1/15)
Caffeine  metabolism Xanthine 1.1909 1 0.0305
(1/21)
Thiamine  metabolism 6-(2-hydroxyethyl)-4-methylthiazole 1.0811 1 0
(1/24)
Tyrosine  metabolism 3,4-Dihydroxymandelate 0.98424 1 0.00242
Acetoacetate
(2/76)
Alpha-Linolenic  acid Phosphatidylcholine 0.93094 1 0
metabolism (1/29)
Propanoate  metabolism Acetoacetate 0.78905 1 0.02848
(1/35)
Purine  metabolism Xanthine 0.75608 1 0.04586
Uric  acid
(2/92)
Glycerophospholipid Phosphatidylcholine 0.71119 1 0.10053
metabolism (1/39)
Valine, leucine and Acetoacetate 0.6934 1 0
isoleucine degradation (1/40)
Galactose  metabolism 2-Dehydro-3-deoxy-D-galactonate 0.67622 1 0.02962
(1/41)
Histidine  metabolism L-Glutamic  acid 0.628 1 0.00051
(1/44)
Phenylalanine  metabolism L-Phenylalanine 0.61296 1 0.11906
(1/45)
Glycine,  serine and L-Tryptophan 0.57056 1 0
threonine metabolism (1/48)
Pyrimidine  metabolism dUMP 0.43405 1 0.06616
(1/60)
Arachidonic  acid Phosphatidylcholine 0.4154 1 0
metabolism (1/62)
Metabolism  of xenobiotics 1-Nitrosonaphthalene 0.38919 1 0.0177
by cytochrome P450 (1/65)
Drug 5-Phenyl-1,3-oxazinane-2,4-dione 0.2512 1 0.00073
metabolism-cytochrome P450 (1/86)
Porphyrin  and chlorophyll L-Glutamic acid 0.17552 1 0
metabolism (1/104)
@ &3 AEA] HH A/F & A AEA 4
O LC-MSE ol &3 AEA A% B4 % 4% 24 59 9% 47 23



2 protocol &

- 7)ol AAIRE Y | A=A 24 HHA GC-MSollA &= 2'tte E489 A kiAo
olstA T, dol W AEA 3FTE I dARAORE FAET] o AdEA e
- 71Z WAl 4 AHE-E protocols AlEA Al goldtA FAE FEE &4 Tt

-
o

O AEA #4252+ GC/TOF-MS, LC-MS/MS-ESI-, LC-MS/MS-ESl+, FIA-MS & ~7171&

AgEte] 24

O FIA-MS, GC/TOF-MSef| ®lsto UPLC/MS-EST7F €4 2 €% 7|Wto =3 A 22
ol gk thabE 4] 8 FHTHA tiAbbE A itstal A The

2 AFS AHY

O wabA 219 tArA A7 At A E4317]o golata A 2 AEA AT
wdo) 23e UPLC-MS(LTQ-Orbitrap)S ©]-&3le] Ak A4S 23

O 1A= g3 AIA FHE g AZoA AHAEA FF 74
(acetoacetate, @ -hydroxybutyrate)
- 1AdE Y S 0] 83 LC-MS/MS A #2424 (Quantative Analysis)
- 70% Wg&7 30% otHESR 89 §ulE &3t A AEAE FE2F
- EHA AW A AEA 3F F standard BHE FIEA ALY F A= B
-hydroxybutyrateS ©]-&3} standard curve =%, €3 Ax g} L3I YREEFEH
g R ZTFEH A
- 84 AES o83t LC-MS/MS #4& %
o] &3} calibration
D BA AR Z71E 23 Peakdl delay’t ¥oluAl Ha, oS RAS ] 5ty
Alignment-& 3st=tH ol WEEEFEZE ¥ JFRIEFEZ °o)&
AR B3 FdsiAl EEFEZEQ Acetaminophen,  Sulfamethoxine,
Terfenadine, Reserpineg Ah-&3+
: MS =34 =t Negative(BS-)oll A 24
c HA AREIHIE o] &3 tAA £ A FUHE S8 WEEEEAD
Quality Control (QO%I &% #F =4 Ar&3ste] 104 A& wit} Blank (vpA]2} 3] 4]
g2l QC sampleS ©] &3t LC-MS/MS £42] 2l ze} 4o HS &
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B-hydroxybutyrate
calculated amount

ND (n=9)
a MAD (n=11)

¥k

1% 2-4-13. Difference in

-5 3 "8 Y AEA(R
]

Week 0 Week 2 Weelk 4

£ -hydroxybutyrate in serum between time periods

-hydroxy butyrate)7} Normal diet® o Modified atkins diet
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Yonsei Health System, Hospital, Institutional Review Board
HESEA AHET SIHIZ 501 (F) 03722
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cAFEM HS
- ExE MHAS G B Bh B & @1 54, Bioelectrical
imped lysis (BIA))
SR I A EA 28 YEf =A
SFA YA SR EA
-5 M YA} Bt (Metabolic Nutrition Profile, Patient-
d Subjective Global A (PG-SGA))
- Metabolomics analysis (10cc 0|3} Xj &)

- BX UHAF (F2A. BIA)

CEE Y SY 8 285 HEXM

B[ AU B (YY)

- Bl Al SY AE Bt (Metabolic Nutrition Profile, PG-SGA)
- Metabolomics analysis (10cc 0|3} &)

- #xt M A F (FF. BIA)

CEIE ¥ 8Y 4H 28 HERA

- E|2l 3 YU Al I} (Metabolic Nutrition Profile, PG-SGA)
- Metabolomics analysis (10cc 0|3} X&)
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2-5-3. Base formula =]®}4

23

Fatty acid

Unit

Result

C4:0 Butyric acid

%of fatty acids

0.00

C6:0 Caproric acid

%of fatty acids

0.00

C23:0 Tricosanoic acid

%of fatty acids

0.00

C22:2 cis-Docosadienoic acid

%of fatty acids

0.00




C22:6n-3 cis-Docosahexaenoic acid %of fatty acids 0.00
C14:1 Myristoleic acid %of fatty acids 0.00
C16:1 Palmitoleic acid %of fatty acids 0.12
C20:3n-3 cis-Eicosatrienoic acid %of fatty acids 0.00
C24:1 Nervonic acid %of fatty acids 0.07
C16:0 Palmitic acid %of fatty acids 3.77
C15:0 Pentadecanoic acid %of fatty acids 0.00
C15:1 cis-Pentadecanoic acid %of fatty acids 0.00
C12:0 Lauric acid %of fatty acids 0.04
C21:0 Heneicosanoic acid %of fatty acids 0.00
C17:1 cis-Heptadecenoic acid %of fatty acids 0.00
C18:3n-6 gamma Linoleic acid %of fatty acids 0.00
C18:0 Stearic acid %of fatty acids 1.85
C20:4n-6 Arachidonic acid %of fatty acids 0.00
C18:2n-6 cis-Linoleic acid %of fatty acids 13.07
C22:1n-9 Erucic acid %of fatty acids 0.05
C20:3n-6 cis-Eicosatrienoic acid %of fatty acids 0.00
C10:0 Carpric acid %of fatty acids 7.97
C20:0 Arachidic acid %of fatty acids 0.30
C24:0 Lignoceric acid %of fatty acids 0.14
C20:1 cis-Eicosenoic acid %of fatty acids 0.76
C18:3n-3 alpha-Linolenic acid %of fatty acids 3,51
C13:0 Tridecanoic acid %of fatty acids 0.00
C14:0 Myristic acid %of fatty acids 0.08
C8:0 Caprylic acid %of fatty acids 19.99
C17:0 Heptadecanoric acid %of fatty acids 0.06
C18:2n-6, trans Linolelaidic acid %of fatty acids 0.24
C22:0 Behenic acid %of fatty acids 0.36
C18:1n-9 trans Elaidic acid %of fatty acids 0.12
C20:5n-3 cis-Eicosapentaenoic acid %of fatty acids 0.00
C18:1n-9 cis-Oleic acid %of fatty acids 4744
C20:2 cis-Eicosadienoic acid %of fatty acids 0.05




¥ 2-5-4. Base formula I EE (125ml/1pack)

Nutrient Content Nutrient Content Nutrient Content
Energy(kcal) 150 (@7 25 Vit A( 2 gRE) 140
Protein(g) 6 Mg(mg) 45 Vit D(xg) 2

Fat(g) 13.3 Zn(mg) 2 Vit E(mg ¢ -TE) 2
Carbohydrate(g) 1.7 Cu(mg) 0.13 Vit K1( ¢ @) 14
Fiber(g) 0.5 Mn(mg) 0.6 Pantothenic acid(mg) 1
Ca(mg) 120 Vit B, (mg) 0.3 Niacin(mgNE) 3
P(mg) 110 Vit B, (mg) 0.3 Folic acid( @) 80
Na(mg) 140 VIt Bs(mg) 0.3 Biotin( 2 g) 6.5
Fe(mg) 1.7 Vit B, , (xg 0.5 B -carotene( 1 g) 100
K(mg) 260 Vit C(mg) 20 L-arginine(mg) 300
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Pancreatoduodenectomy (PD) %-& pylorus-preserving pancreatoduodenectomy (PPPD)<]
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number of patients
(n=25)

case group control group
(n=15) (n=10)

Drop-out (n=3)

Drop-out (n=1)
- refusal (n=2)

- postoperative

- screening complication (n=1)

drop out (n=1)

Analyzed Case group Analyzed Control group
(n=12) (n=9)

1% 2-5-4. Flow chart of patient enrollment

(W A= e AL A8 AL dFE2LT=5 2 A8 A

oy AP 25 7€ AFES v F FAAA ATHNE Fe & A4
<= AFstt ddee e dYESSRE W] 194 FIlE AFste &% F 3
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EE tdAEY e 5 AAe AFHARe] e F A Z2EF we} o] Fo
At frEf BE AdoIAR dAles NI B e F 4L A He 7R 942
Heas(=dy e, d/hE o7 308Q0ml/Z) AL, & F 54 A He & b2
54, AdFEE A4S ATt AR A ANA} Fre e F A=
Osd $45FH A4S AdFsian. oy dddd ASEAd Ao dga 74
< s 25 (F 2-5-5)

E 2-5-5. Nutrient composition of meal.

Energy(kcal) Glucose(g) Protein(g)  Fat(g) C:P:F ratio (%)

CLD (NO-NPO) 300 25 0 0 100:0:0
FLD 1200 190 45 30 55-65:7-20:15-30
SD 1700 230 65 45 55-65:7-20:15-30

(CLD; Clear Liquid Diet, NO-NPO; commerical products by Daesang Wellife, FLD; Full Liquid
Diet, SD; Soft diet, C:P:F ratio; Carbohydrate:Protein:Fat ratio)



Aol AE A<

F

HE

-
o
Nr

—_
file)

mr
—~
o

NF

#k2)

g2 Al

F

5

=]

A ¢

=

T

(th A4

oo

X
;.00
N

)
T
)

1

[

A A

NEe F

>

=
-

°

Q7o)

L

715& Tl AR T

b9 AL AR E
=
5

23 A A

[¢)

A
ARATIZAE A

Apo

/\] 3}

| —

T

]

8

]

& Y-S baselineo =

=

22g w2t SAkdo] AFHA

ANA wi e

=
=

3L

2}

. At 74
}

FAe. &3 PG-SGA
% Bg oy 5o An

AR

°

< o

AT
oF
Al

°

o) 74,
A DERS

H A7HA

=

3} ABEHS B}

kel
T

W dzTom A
&
oA
<
e}

ar
<
T

sAAET, 1Ad

oy
el
w7

b7 27 AAaret T

S|

F =9

el

il

X
ald
e
0

N
P

olp

o

0

‘mvo
P
o
ol

fan)
e
xr
byl

stk 44

S

sk

S

JeRFoae AAF A 7=

=,

=3

1

|

A A 3dA

J

A

J

4]

ojp
B

—_
o

o

i
—_

A
o N

=

A

5
T

171 o &
Sy et

|

s

S

°©

7}

]

Rz

Ak AR

3ff oF

&
A
=

A4

=

tHom H

9

s
a3 A

o
i=1

=

HESE YARAAZ YA

o)
, AA3keka AL PG-SGA

H

o,

k.

[¢)

2 A7HA

=~

ALl tiE wse A
S|

Al
-

5
T

14 &

A

2=
=

=
T

o}
=

9=

A

F

R P E

F AL

ks)
[e)
=

ey A TAAT 2

wUEY
a9

A

o

;ﬂo

e
T

)

+

e}

<
=3 hAAE 71ES o] &3 ¢$HA} base formula 4ol wh

HAZMAE F712 ATHAE

A=

A4 AA

5]
K



(2h A7 Az

© A7 AH 97t
TE T ALV oF 23
a9 2-5-5) 7 To e
TAASE GYEFEE AFE AT FE F O5UA He G A4FTY <y
o] 52.1%, Wizl AHEol 182%= AP ouA HFHLel fFofrom
(p=0.00D), 624 F(p=0.034), 1094 L(p=0

BARe) freHow ¥

2
&<
N
s
:L
ru]o HJ[O
-
>
2&
8
)
B
Do
S
&

Mo o S

32

2 o &
Y

i

.040) 13¥€A] Z(p=0.042)2] 232
ot 2F(14Y)ERe Hit oA AHEES HusH S o
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A xR

TS 54.2+26.3%, hET2 27.7+10.5%= APT HdA &l TAHCE Fo3HA =3

k= (p=0.015)

E 2-5-6. Comparison of daily energy intake rate between control group and case group

during diet period(~POD#14)

Control Case p-value
POD# 1 77+6.8 '’ 11.2+8.7 0.508
2 12.8+10.5 15.8+14.6 0.754
3 24.0+£21.9 22.0£16.9 0.917
4 28.7+22.1 22.8+21.5 0.310
5 18.2+19.5 52.1+17.8 0.001*
6 32.3£35.8 54.7+21.6 0.034*
7 38.3+£31.8 46.3+24.8 0.656
8 459+34.1 56.1+31.8 0.545
9 36.1+29.7 70.3+£37.7 0.070
10 32.4+35.4 76.9+£45.0 0.040*
11 22.5+36.5 74.9+38.8 0.073
12 28.0£32.5 75.6+£44.2 0.109
13 40.3+34.0 95.6+33.6 0.042*
14 20.0£26.9 84.4+32.6 0.143
Total (POD#1~#14) 27.7£10.5 54.2+26.3 0.015*

') Values are presented as means=standard deviations

(* significantly different between 2 groups by Mann-whitney test at P<0.05, POD:

Postoperative day)
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Daily energy intake rate(%)y
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POD1 POD2 FOD3 POD4 PODS5 PODE FOD7 PODS FOD9 POD10 PODi1 POD12 POD13 PODI14
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1% 2-5-5. Daily energy intake rate (%) during diet period. Values are presented as
means=+se

') Daily energy intake rate(%)=(daily energy intake of each day)/(energy
requirements)*100(%)

* significantly different between 2 groups by Mann-whitney test at P<0.05 (POD;
Postoperative Day)
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¥ 2-5-7. Comparison of dietary intake rate(%) during study period

Variable Control Case p-value
, SD#3 39.5+35.9' "’ 54.7+22.7 0.310
Energy intake
) DC  63.5+129 87.9+25.2 0.016*
rate(%)’
OPD 67.1+£12.0 84.9+21.0 0.041*
o SD#3 42.8+42.6 61.7+34.9 0.345
Protein intake
DC  67.9+17.7 101.3+36.1 0.047*
rate(%)* ’
OPD 83.3%+26.1 103.0£29.5 0.148

') Values are presented as mean=+standard deviations

*)  Total energy intake(kcal/d)/Energy requirements(kcal/d)*100(%); values of energy



requirements are calculated by Mifflin-St, Jeor equation with body weight before surgery)

* ) Total protein intake(g/d)/Protein requirements(g/d)*100(%); Value of protein requirements

are calculated 1g/kg of body weight before surgery)
* significantly different between 2 groups by Mann-Whitney test at P<0.05
(SD#3; 3rd day of soft diet intake, DC; discharge, OPD; first outpatient visit)
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1% 2-5-6. Dietary intake rate(%) during study period.

') Total energy intake(kcal/d)/Energy requirements(kcal/d)*100(%); Values of energy

requirements are calculated by Mifflin-St, Jeor equation with body weight before surgery)

* ) Total protein intake(g/d)/Protein requirements(g/d)*100(%); Values of protein requirements

are calculated 1g/kg of body weight before surgery
* significantly different between 2 groups by Mann-Whitney test at P<0.05
(SD#3; 3rd day of soft diet intake, DC; discharge, OPD; first outpatient visit)
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1% 2-5-8. Energy intake rate of diet and formula (%) during study period in case group.
(Diet; Energy intake of only Diet(kcal/d)/Energy requirements(kcal/d)*100(%), Formula; Energy
intake of Formula(kcal/d)/Energy requirements(kcal/d)*100(%), Total; Average of SD#3, DC and
OPD energy intake rate(%), SD#3; 3rd day of soft diet intake, DC; discharge, OPD; first
outpatient visit)

* significantly different between 2 groups by Mann-Whitney test at P<0.05
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1% 2-5-9. Percentage of formula intake per serving(450kcal/375ml).
(SD#3; 3rd day of soft diet intake, DC; discharge, OPD; first outpatient visit)
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18 2-5-10. Formula satisfaction survey
(SD#3; 3rd day of soft diet intake, OPD; first outpatient visit, total :
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¥ 2-5-8. Comparison of body composition between 2 groups during study period.

A

#kol

L =
R I EL i}om At

Variable Control Case p-value? ’
preOP 22.2+0.9" 23.7%+0.8 0.095
BMI DC 21.3£0.8 22.9+0.7 0.082
OPD 20.9£0.8 22.5+0.7 0.058
preOP 27.5+1.7 29.9+1.5 0.345
BCM DC 25.7£1.6 28.6+1.4 0.422
OPD 24.5+1.6 27.4+1.4 0.277
preOP 13.8+2.0 19.1+1.8 0.023*
BFM DC 14.0£1.9 18.3+1.6 0.028*
OPD 14.3£1.9 18.6+1.7 0.049*
preOP 23.0+1.5 25.2+1.3 0.345
SMM DC 21.4+1.4 24.0+1.3 0.422
OPD 20.3+1.4 23.0+1.2 0.277
preOP 5.4+0.2 5.3£0.2 0.808
PA DC 5.2+0.3 5.0£0.3 0.464
OPD 4.6+0.2 46+0.2 0.808

1) Means=+standard deviations

) significantly different between 2 groups by Mann-Whitney test at P<0.05

(BMI; Body mass index, BCM; Body cell mass, BFM; Body fat mass, SMM; Skeletal muscle

mass, PA; Phase angle, preOP; Measurements of day before surgery, DC; Measurements of

day before discharge, OPD; Measurements of first outpatient visit)



F# 2-5-9. Change of body composition.

, p-value®
Variable Control Case ,
(group*time)

AN -0.9+0.6" "’ -0.9£0.8

BMI VAVAR -0.5+0.8 -0.3+0.4 0.863
AR -1.4+0.8 -1.2+0.9
Al -1.8+0.8 -1.3+1.3

BCM A2 -1.2+0.8 -1.1£0.5 0.473
A3 -3.0£1.3 -2.4+1.6
Al 0.2+0.9 -0.8+1.7

BFM YAV 0.2+1.7 04+1.3 0.367
A3 0.5*1.6 -0.4+2.3
Al -1.6+0.7 -1.2+1.2

SMM A2 -1.1£0.7 -1.0£0.5 0.462
A3 -2.7%£1.2 -2.2+14
Al -0.2+0.6 -0.3£0.5

PA A2 -0.6+0.4 -0.4+0.4 0.562
A3 -0.8+0.4 -0.7+0.4

' ) Means=+standard deviations

*) Al (DC data)-(preOP data)

* ) A2;(OPD data)-(DC data)

* ) A3;(OPD data)-(preOP data)

® p-value by repeated Measured ANOVA (effects of group*time interaction)

(BMI; Body mass index, BCM; Body cell mass, BFM; Body fat mass, SMM; Skeletal muscle
mass, PA; Phase angle, preOP; Measurements of day before surgery, DC; Measurements of

day before discharge, OPD; Measurements of first outpatient visit)
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1% 2-5-11. Change of PG-SGA grade between groups

* significantly different between preOP and OPD in control group by McNemar test at p<0.05
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1% 2-5-12. Change of PG-SGA score between case and control group
') Value are means

* significantly different between preOP and DC by Wilcoxon signed rank test at p<0.05

® Urine ketone #A& A3
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E 2-5-10. Comparison of urine ketone detection between two groups.

Variable Control Case p-value' ’
preOP Urine ketone, n(%) 0.486
negative 9(100.0) 10(83.3)
positive 000.0) 2(16.7)
DC Urine ketone, n(%) 0.553
negative 7(77.8) 1191.7)
positive 2(22.2) 1(8.3)
OPD Urine ketone, n(%) 0.184
negative 7(77.8) 5(41.7)
positive 2(22.2) 7(58.3)

') p-value by Fisher’ s exact test between Control and Case group (significantly different

at p<0.05)
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g7 W AEA FFE 1IAPA= s S48 F. base formula A FHTHHFS)ANA A&
AAsol @2 AL glstdon, ole 4FAlA F#XF Aol7t Fo AR Aoyt
(2=0.004)
o] BASE X &2 HFHToA T nlusty F Z2(EF, vAEF 2= Ako|7}
AR, ATE AFHT HANA 7oA ztolrt U] WiEo® Ay
A OGD {n=9) B OGD (n=0)
_4 EHFS (n=12) 10 A OHFS (n=12)
= = %
=&, 805 o
4 £ os ]
il Ef
;g E 04
0 = 00 T T
Week 0 Week 2 Week 4 Week 0 Week 2 Week 4

- 100 —



(@
i
b
=
2

20000 —+—Non§ ——HFS§
HFS
15000 (POD 4.6)

vs)

Cumulative total caloric

—+Nons  —— HFS

*

HFS
(POD 4.6)

l

T 1
0 5 10 15 0 5 10 15
Hospitalization days Hospitalization days

*

=]
=1
=
=

10000

intake (keal)

5
g

intake (keal)

3000

Cumulative oral caloric

[=]

(2) LC-MS/MSE o] &3k €4 thAAg £49
it BAA(GD)Z A= BASE EEEHHES) AH o] Azbell weh A 24 A% o

HeF 3| ARA 7Hed 2dg SIMCAI4.1E o] &3sty A9+

F 2-5-11. OPLS-DA parameters and permutation test for distinguishing between NONS and

HEFS groups.
OPLS-DA

Group Components® Q R Q/R? p-value®
NONSO0-HFS0O 1+3 0.542 0.992 0.55 0.142
NONS2-HFS2 1+1 0.601 0.842 0.71 0.003"
NONS4-HFS4 1+3 0.326 0.974 0.33 0.668
NONSO0-NONS2 1+5 0.486 0.999 0.49 0.603
NONSO-NONS4 1+6 0.721 1 0.72 0.221
NONS2-NONS4 1+6 0.640 1 0.64 0.397
HFS0-HFS2 1+0 -0.099 0.567 - N/A
HFSO0-HFS4 1+2 0.399 0.942 0.42 0.121
HFS2-HFS4 1+1 0.183 0.735 0.25 0.375

OPLS-DA, orthological partial least squares-discriminant analysis; Q?, predictive capability, R?,
correlation coefficients.
“The number of components BASEd on Q2 indicates the best classifier of OPLS-DA using a

7-fold cross-validation method.

Pp-value was determined by CV-ANOVA of OPLS-DA in SIMCA 14.1. “p-value<0.05 by

CV-ANOVA were considered significant
4 A% 1pdEst SYs wolzaldA £ o) @F oA Aok glloy), 2E
B HH olFol: ¥ A wEyh RS RS FASES R=0842, QP=0.601,
p-value=0.003) (%2-5-11)

(L) flollA AA-E 24 2dS o83 b 39 4 23
(OPLS-DA plot, 500 permutation analysis)
Wo] 22kl ZEeF 4F F0QF) I 4FAelA 2z tiarAle] FEFIF HEEA o]
Fo]A=AE OPLS-DA 3|7124& T3l &8ss 2FAell A= 2 tiAAIZ} outlier 1]
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1% 2-5-13. Multivariate analysis between Non-HFS and HFS group

Q04

(th OPLS-DACIA ZA 2 nlo] @upA= VIP>1.0, p-value<0.05 (Mann-Whietney U tesh)& 715

o2 5167) ¥zt 1957) thAHAIE &elstlon, s|lEfle T8l Alddo=m I3t Aol&
st 7= BASE ZE8E AFsHA & T3 Blasile W, 1970 Al hast
BEFE, WA 17670 A= S7ksks Ade 2+s (2¥ 2-5-14)

() 19571 thAHAl SollM A= AHD AT /o2 dadol e tAA 2718 A4
staa (B 2-5-12, 19 2-5-15)

DOWN (19)

UP (176)

1 class
HFS (prsDC)
Non-HFS (preDC)

1% 2-5-14. Heatmap of total metabolites at preDC(2-week)
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¥ 2-5-12. The detailed statistical and database information of 42 metabolites correlated with
oral fat intake (kcal).

Metabolite HMDB VIP  LoglFC  pwalue  Superpathway Pathway
2-Phosphoglycenic actd HMDEO0362 102 137 0.007 Carbohydrate Glycolysts / Gluconeogenssis
Vanitpyruvie acid HMDE11714 149 136 0000 Carbohydrate Pyruvate metabolizm
1-Psrroline -5 -carboxylic acid HMDEO1301 125 0.001 Amino acid Alanine, aspartate and glutamate metabolism
Hydroxyproline HMDBOOT23 110 0.033 Amino acid Arginine and proline meiabolism
Prolvibvdroxvproline HMDBOG69S 144 0.011 Amino acid Arginine and proline metabolism
MNethyd bisnorbiotingd ketons HMDB(4322 129 0002 Amino acid Biotin metabolism
Dehydroascorbic acid HMDEBO1264 123 0002 Amino acid Catecholamine Biosynthesiz
N-Formyl-L-methionine HMDBO1013 116 0.002 Amino acid Cysteme and methionine metsbolism
Hydroavioynurenine HNDB11631 114 0.002 Amino acid Tryptophan metabolism

237.0903 N -Formyikynurenine HMDBO1200 119 0.001 Amino acid Tryplophan metaboliam

216.0140 3-Chlorotyrosine HNDBO188S 113 0.006 Amino acid Tyrosine metsbolism
5-(3-Me thyibutanoyd)-

73.0017 0.65 dihydrolipoamide-E HMDEBO06867 112 0.90 0.001  Amino acid Valine, leucine and tsolencine biosymthess
3392885 1649 1415-DHETE HMDBO2263 127 1.10 0.007 Lipid Arachidonic acid metabolism
3711881 1448 3-Oxo-4.6-choladiencic acid HMDBOMTE 1.64 1350 0003 Lipd Fattyacid metabolism
326377 1434 N-Olzoyiethanolamine HMDB(02083 152 S 0.001 Lipid Fattyacid mebolism
2999109 0.82 Prstanic acid HMDBO0793 L11 0. 0005 Lipid Fattyacid mebolism

Dighweride{15:0/20:3) HMDBO7081 127 107 0002 Lipd Glycerolipid metsbolizm
Diglyceride{18:3 ) HMDBO07288 103 0.48 0000 Lipid Glycerolipid metbolism
Monoghyeeride(24:6) HMDB113%0 207 2351 0002 Lipd Glycerolipid membolism
Ly=ophospha idyicholine(16:0) HMDB10382 1353 1.12 0.007 Lipid Glycerophospholipid metabolism
Lysophosphatidyiethanolamine(18:2) HMDELL4ATT 106 083 0009 Lipd Glyeerophospholipid metabolism
Phosphati dycholine(14:0:22:6) HMDBO07892 112 144 0.007 Lipid Glyeerophospholipid metabolism
Phosphatidyiethanolamine(14:022:1)  HMDBO08842 1.07 0.82 0.004 Lipid Glycerophospholipid metabolism
Phosphatidyiethanolamine(20:422:6)  HMDB(9408 115 086 0002 Lipid Glycerophospholipid metabolism
Phosphatidyiethanolamine(22:422:6) ~ HMDB0960] 137 0.78 0.001 Lipid Glyeerophospholipid metabolism
Phosphatidyisthanolamine22:6/0-
7495317 1833 16:1) HMDBO3780 101 0.83 0.004 Lipid Glycerophospholipid metabolism
747.6013 18.03 Phosphatidyiglyceride{16:0/18:2) HMDB10375 157 142 0001 Lipd Glyeerophospholipid metabolism
867.6848 2131 Phosphatidylinositol(16:0/20:0) HMDB(2783 125 -1.47 0002 Lipid Giycerophospholipid metabolism
813.6184 1898 Sphingomvyelin{d18:1/24 HMDBI2107 114 0.82 0.002 Lipid Glycerophospholipid metabolism
2038 Trglycende{13:0/16:0/2 HMDB11702 120 0.63 0.007 Lipid Glycerophospholiped metabolism
1707 7-Sulfocholicacid HMDB(2421 116 0.81 0.006 Lipid Sterotd biosynthesis
1501 Famesyl perophosphate HMDEO61 1.64 111 0003 Lipid Steroid biozymthesis
6.72  17a-Ethynylestradiol HMDBO1926 144 146 0.001 Lipid Steroid hormone biosynthesis
957 0.82 Estrone HMDBO0145 120 103 0007 Lipd Steroid hormone biosynthesis
277.0829 11.34 Biotin sulfone HMDBO4813 129 042 0.009 Metabolism of cofactors and vitamins Biotin metabolism
1240472 121 Nicotinic acid HMDBO1483 116 0.76 0.006 Metsbolism of cofactors and vitamins Nicotinate and nicotinamide meabolizm
4728281 1603 5-Formiminotetrahwdrofolic acid HMDEBO1534 134 -1.01 0001 Metabolism of cofactors and vitaminz One carhon pool by folate
1.63  6,7-Dimethyl-8-(}-D-ribityd)lumazne HMDBO3826 13 0.48 0.018  MNEetabolism of cofactors and vitamins Riboflavin metabolizm
2661384 1208 Thiamine HMDBO0233 191 0.7 0.002 Metabolism of cofactors and vitamins Thiamine metabolism
2991615 1261 7-Methylguanosine HMDBO11O7 126 0.74 0.024 Nocleotide metabolism Purine meabolizm
3471482 164  Adenoune monophosphate HNDBOG043 148 0.78 0009 Nocleotids metabolism Purine metabolism
2611439 5.36  L-alpha-ghutamvi-L-hyvdroxyproline HMDEB11161 142 0.9 0.003  Signal transduction HIF-1 signaling pathway

42 metabolites had VIP=1.0, pvalue <0.03, and correlation with oral &t intake (keal). Metabolite identification was identified based on accurate mass data. refention time, experimental MS/AS spectra, and library
MS/MS spectra in HVDB, MyCompoundID. Fold change was caleulated by dividing the value of metabolites in NONS 2 week by HFS 2 week. p-valie was determined by Mann-Whitney U st compared with the
pr=DC of NONS and HFS. Pathway information was exfracted fom KEGG, HMDE, and SMPDB. VIP, Variable importance in projection; FC, fold change.
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7% 2-5-15. Heatmap and pathay analysis by 42 metabolites correlated with oral fat intake
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(mh) 4271 thARAl & BFAISE NRIO A7 A AT d&F= vlA= HARIZ LysoPC(16:0)
 SMA18: DY = &AF (2™ 2-5-16)

I Oral l'1r ke K LysoPC(16:0) L LysoPC{16:0) M SM(d18:1/24:1) N SM(d18:1/24:1)
2 2 < 2
T o oy i A [ . B E L .
g r=0.44 e =044 B © =051 = Y =053
LysoPC(lé: 0 E . CUp=0.048 < p=0.045 2 ’ p=0.019 e bis
SM{d18:1/24:1) 8 : - Bt
= E
N-Formyl-L-methionine ‘O- T LA . 0 sam - o 0 skx 5 088
PE(20:4/22:6) (peak intensities) I:]J-E‘lk m[euslheq) {peak intensities) (peak intensities)

1% 2-5-16. Venn diagrams and correlation plots representing metabolites correlated with oral
fat intake(kcal) or nutritional risk index(NRI) among 42 metabolites

A Eol& tAAl F skl LysoPC18:2)= A FHAtollA s - = o] . 1z2hd

T 3xE] AEANAGA 0] HF o] LysoPC(18:25 =43t A3 nls3slA BASE &z}
AFATA LysoPC(18:2)7} dFx=E=H A= ol BASE Z&E2 A37F AW IF=
122 AN 2 HAES E3) LysoPC(18:2)7F =713+

= = &) = O
F2% £ 9

o
"

TFY FIE Fo|7] Y3 @ FFFT 4
S =z o o
= - —_

o] ¥ 200ml/ZhE Tk A2 125ml/=

2, He G2 ATNIE B AUAE HAY 5 =S SAT ALEY & F B2
o #& F A OF olgee Tady] UEd 2%Y AF HAT 5 A=E AR
el AEE gAEe] BEFH O FFUGH) thul oF 66%QWE AAN] WaA 2%
S7b wee HAT & A

AEE JFRFSEE AT HPT AT HAFl 2T vl FolHo B
ATEY £& BAZY AS F¢ F AT BadE A7 U JYNFIEE
HAFOEA AT 4T FA 1 JYRFSEE 59 o 300keal O] FrHHQ
AUA 47} Hsetgch £ PG-SGA AHE Mwsge W JYRFSEES HAD )

7 o)
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A

ZET}

AeA E4243lA HAZE SRl Ho) 2
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=

oA
Folm o FHAIAO, o

Tl A

lysoPC(16:0), LysoPC(20:4)o] wlo]l2~ =&
9&

o~
T

L

| .

2 fA3

H o]

1

|

thARA SM(d18;0/24:1)
Fo| ZA AHE FA4H Hlo]ewir® Az E

e 43

1
|

s
o

=

oy
oo

= 4

in vivo

9%

=
=

L AolaAe] 74 &5 AA

A&

=

=

l

159 7 lab-chow?] o]

gh2nfo] oA AR T,
- 105 -

) §] F-of 30mg/kg

=

=

=

2018S Teklad global 18% protein rodent dietE A-f5A

| —

) .

§ A o]
(29 2-6-1)

T
=

=

1,2-dimethylhydrazine (DMH)
A

)

(D 5% 2 2 A5 30 v

4

(



Body weight (2}

=

| ——HE —l—ﬂl°e“'2|

Liver wt (g}
S
o | L) ] =

=
=

8 12 16

| ——AHE —l—NI°e“'2|

8 12 16

wieek week

[ Az =2

1
il 4 a 12 16

waek

a8 2-6-1. & AFAst € 13 v FA 9 AHs)
AE 1 AFIN=ZE, Ad 2. gZ3LHF=ED)

1. Aberrant Crypt Foci (ACF) ¢} Aberrant Crypt (AC) &4

D 6 F F s BANA AG7HA Zepdol F dolE 435t PBSE iAo WE&ES
AAT & AZFREAA AZCE HAA thA 50%E Zol= Zet ¥ o]F 10% buffered
formalin®. 2 24 A3+

5-15%t WA §

FAAIZL 3 petri dishell 0.2% methylene blue/saline solution} §}7)

(2) °]= Microscope slideo]l mucosaS 912 FstA T2 & Fstdu] (x40) 0.2 #Z3}o
ACFs2} ACE =A%

() 243 23, DMHE FARIS w, 5 134 DMHE FoI3 45478 ACFe} A7} A

e ditelde ", &Fo FEZE 165c= 17044707 A48 S (24
2-6-2)

13 2-6-2. Colonocyte®] % tail DNA (A€ 1: A=, A

e
o
=
o)
12
Jo
il
A

of =2 U] DNA &49 S4& 93 comet assay
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600

b ACF
= AC

4 8 12 16

D AR A ZFAAR 2 zHo dRE HghJo] HBSS buffer2 A3 F proteinase K
(4mg/ml in HBSS buffer)& 37 " CollA 3083t shaking incubatore| 4] wWH-§A]Z1 3 HBSS

buffero] 7} =2 o2 RE AANZE B

2 A AEE F3387] 98] 1000 xgoll A 823t ARt FFHES AAT F A
Zo] M7 2x104/ml7F == HBSS buffer2 3]2443}la] comet assayE A Al

(3) Comet assay:= A Z2} 0.7% low melting agarose gel (LMA)E 41 %, 0.5% normal
melting agarose (NMA)7} precoating® fully frosted slide 9] 2 LMAS] dEtddjo] T &
A=Al & F cover glass® €ol 4°C WA BAZ Gel o] F2o9 cover glassE H
712 2 9ol gA 0.7% LMA €9 75uE 3 3 o 9o gels 948 E

4 4 AZE T sgdoles T VIS AFstd 1 5 2709 <8tol=+= DNAC| b3z ~E
g2 7bsl7] Y8 50 M H202E 3+ A jarell @7F 523 A’ FH PBSE Al A
stal, Cell lysisg 938 mlg] &Wlal & A7h& alkali lysis buffer (2.5M NaCl, 100mM
EDTA, 10mM tris)ol] AF&2 A 1% Triton X-100S 41 & slideE B7F AL, oA
1IAIZE B¢k "X A1 DNAC| double strandE ¥+

(5) Lysis7} #4 slideg electrophoresis tankol HH%?‘S}EL 4° Ce A7F¥ buffer (300mM
NaOH, 10mM Na2EDTA)E A ¢ unwinding Al7]a, 20% % 25V/300+3mAe] HYE 7,%0%
2027 A71EE5e AASEAL, 71950l G §F 04M Tris ¢+58&< (pH 74082 F
23] AZA3ta 20u/nl %9 ethidium bromideZ 3-S HA3le] B3| Ao &<l
g+

(6) CCD cameras %3 RHUR Z+z+e] M X3 image= comet image analyzing system

(Komet 5.0, Kinetic Imaging, UK)o] AX|H HFE AolA & DNA &4 A= do=zH
B ©o]&3% DNA 3} U] DNA $HaF (% Tail DNA)S| ke =43ty Uehusloy 7z A&
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10071 9] <13t 4 DNA

&

2719 slideE w9 zHzh 50704

(19 2-6-3)

o
=]

1A= =& DNA &E4AHEE A

Nk

——H 21

—a—HE2

=
—

e T e T e Y e BN e Y o
w o=t oo L
WM |BL %5 2A20U0100

16

12

week

13 2-6-3. Colonocyte®] % tail DNA (A€ 1. AYNZT, AL 2: ff

B
M-

TN

7}

Hr
Gl

1

1 A7

S Aol 4]
@ A7 At

A,

7t lab-chaw 2

]

Q

=
-

1

]

—_
o

79

E

]

ISR

2 njo]

beiA

=
=
S|

O 457 2] SDA 7 &5 60v}e

o
g

A&

=
=

o](Harlan 2018S Rodent)

o &3t

, Aol web Gy

-+ A2 ZOMHAP), g

A

+74% 43 (OMH+PE), o

i+ 538 AFATOMH+0SZ HFl+

e

4 # Z(DMH+PL), o]

160

&

| 253k (

o) ¥ o] dimethyl-hydrazine(DMH) 40 mg/kgs F 23

e

O &

mg/kg BW) FAFgH
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% AIN- 930 7]i0§_ ?5]- r,HZl-O
1 (Table 1), A, &

2 A3 AS 100 mgd &

(o]

.&9

Faol Al AL Aol oA
B AFAY LEE

-

O HoldAFe Wy 71Ssgm, v 790t AF

E 2-6-1. AW AMFL o] 24 2 AY FE

A

FNE A5 ZHIAS(E 2-6

A=A 4 2ol E 8
Z+zy 300 mg/kg BW, B3E

% 300 mg/kg BWS A3}

20C,

o

& 2539

Ingradients %
casein 23.2
corn starch 12
sucrose 34.1
corn oil 23
cellulose 2
vitamin mix 1.2
mineral mix 4
choline bitartarate 0.2
DL-methionine 0.3
BHT 0.001
Total 100.00
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@ AFZ7VE, Aol HAY, o HATE
O RE 2FONA HolFeld] met AFol FHIG oM, AF AFES L1FRY F
ol7h §9lE (1Y 2-6-4)

500
5 i i m NC
@ 400 ! 4 DMH
£ v DMH+PF
5 300+ ! o DMH+AP
i ! o DMH+PL
g ! O DMH+C
= ]
> 100}
(=]
= 0

0 1 2 3 4 5§ & 7 8 9 10

week

19 2-6-4. FE AF ¥ ¥

F& Lhehfglo, o folFQl Aolsk EhtA ke
2-6-2)

1>
o
o
N
1:014
o
rlo
&

= 2

@ ATEATH ANAATE PINZ200AG FIIRLIOMDIN s B4
% 2 2 2

H

E 262 AT AZF, AFZNE, AoldAT R Yol 4R Ee Hm

NC DMH DMH+PF DMH+ AP DMH+ PL DMH+ C
Final weight (g) 460.1+24.0™ 438.5+23.8 457.8+40.4 436.8+28.8 446.8+39.9 448.3+36.3
Weight gain (g) 336.3429.5" 300.8422.4®  322.1+38.8* 301.2+30.1° 311.1+39.4®>  312.7436.0"
Food intake (g/d) 16.9+1.0° 15.4+1.4% 16.2+1.1% 15.0+0.9° 15.5+1.5% 15.5+1.3"
FER (%) 31.24£2.4™ 30.8+2.3 31.0%£2.5 31.3%2.3 31.4+2.3 31.6+2.3
@ A715Al
ep 71 FA= AdANEZTNOEY diddFdFOMHA A H bl FAZ tda F

Hetg ok, BAH folge vehbA ekskon, A, % FHWA 2L BHE A
A

2]
ot Eae fle. =3 AR AR FAs IE3tel o] Aolvt jlde (B

H
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¥ 2-6-3. & IF¥E 7] ¥A vim (8/100g bw)

NC DMH DMH+ PF DMH+ AP DMH+PL DMH+C
Liver 3.28+0.27™ 3.36+0.31° 3.14+0.15%¢ 3.20£0.17™ 3.11+0.24% 2.97+0.18°
Heart 0.2940.03™ 0.30£0.02 0.30%0.02 0.29£0.02 0.30%0.02 0.30+0.02
Kidney 0.70£0.09™ 0.66+0.09 0.71£0.07 0.73%£0.05 0.69£0.05 0.67+0.07
Spleen 0.17£0.02% 0.19£0.03° 0.18+0.02% 0.17£0.02* 0.18+0.02% 0.18+0.03%

@ g =AH = E(Aberrant Crypt Foci (ACF) @ Aberrant Crypt (AC))
O

e wAo|a HA7tx ZAeho] dEadsg A3 T, 2 ARQoA gjEo 7
S5cm dolg& EElsted iAol fIE Fs=F T kA "X, 10% buffered
formalin®. 2 4 4A12F o] mAHAZ ¥, 0.2% methylene blue2 FA3ste] F23Y

O ACFS} ACE #33ud (x40)0.2 #Aso] I 48 =39S

O AdE ®mdo FAEHE A oA AACHE thadsasty o] z7|dA ¢ #Z
sl A EEHN st A o] AN AACHE FA~FA Mo crypt(AC)S =331
e, I8 2-6-5 (A& I8 ACFS ACY 5 YehAe. thAS-FE+(DMH) S A
A ETFINOEYG fojdoz ACFet ACY 471 F71stden, ZAAJDMH+PE), &

(DMH+AP), 33 ADMH+PL) 2@ EFEZDMH+C) AHTFL tAL/E+(DOMH) R
soHog ACFe ACY 7)) A3 S(ACF: 42-54% 7¥4, AC: 46-55% 7+24,
P<0.05). wabA, A, & A3HA 2 EES giAdH 3 JdAEHE FASHSA

oo

_4

H3 G3= a9 2-6-5 (B)2] ACO| <ol W2 ACFE AEdFM=

AT (ODMH) Hlalgh A4S, &, G A 5l 53& A3 <3 g8
83+ ACF7F AC 1-3 (2 <3A0) A 37-52% freld o & Zh4A, AC 40]°3H(2 =4A0)
AN 68-76% frold oz aste A2 Yelyts (1¥™ 2-6-5)

l‘ll‘

O o
o
/\
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CJNC EEmDWH =3 DM H+PF OO DIV H+ F' 223 D H+PL E==3 DM H+C

s D

ACF

g
2

No. of ACFIAC
g

o
o

C—HNC = DNMH B3 DMH+PF OO DM H+AP 223 DMH+PL EE=DBDMH+C
C

b b b
b
20| =
a ib b b b
d
0

ISSAC I24AC

No. of ACF
&

29 2-6-5. A A= ) aberrant crypt foci (ACF)$} aberrant Crypt(AC) 4= vl

® 3t 7ls A%

O @# AST(aspartate aminotransferase) ¥ ALT(alanine aminotransferase) +« A§3}8t
Z &4 kitJW Pharmaceutical, Korea)E AF&3t] 7| &3 EA4HESS o] 83k H|AYH O
2 233

O @& AST+= & 29 oA ztol7d YetuA] et

O A2 (DMH)

= B4 ¥4 ALT7F Z7hsklom, ol E 2-6-3
oA UEhY DMHZ 535 oiddswoe] 7+ &

AE F7HA12 Aot fAS A

A

O ZAA(DMH+PF), Z(DMH+AP), 43#A(DMH+PL) 2 E3IEDMH+C) AT oA
oFat(DMH) Btk €4 ALT7F G980 g 7HAastglon, ols Ba AY, & A3
A g %%L%Ol DMHEZ fdd 154S dAsts 235 A9 wehs, 244,

A S 3 EATE g 4

_
O
oot
I
S
NE
u‘.?i
121
o
:L
£
o
18
fg o
e,
o
>
()
N
or

74. Base formula plus Al#F 7N, tiEFAy4t 7e S8 9 AT
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=
R
& F4 velsh 3ol ATHOR §oIF o BurY. ol weh Axq ©Y A2 ARY

399 A i A4 8 EED

O A% A Bee Bo) T ALUOE P FE R F5 8 2 Lab scale o BAWHL
solstol i A4 B B2 A9 AW (2 27D

4, QA A8 A=2 clinical formula 7=

O & AIE& AF2| formula 752 93 2P =AM AAE Ik 2419 dA 28 &l

O Food and Drug Administration (FDA&= &= A4 AMEH 838 QA AHs] H8317] 23l
mg/m® ©$]¢] body surface area(BSA)S #-83F. Human equivalent dose(HDE)E &g 2l wie} o 3
Al Alite] ol
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Formula for Dose Translation Based on B3A

Animal Km
HED img'keg) = Animal dose (me'ke) mukivEd by

Huam Km

O BSAE AFkg<S e K, factors A4 AH8H mgkg €3S mgm’ o2 WAl A%, Km A
7= A, Aol A, E7], 71Ya=, vk T B BSA ALt Zketa e (F 2-7-1)

3 2-7-1. Conversion of animal doses to HED based on BSA

Species ‘Weight (kg) BSA (m?) K,, factor

Human

Adult 60 1.6 37

Child 20 0.8 25
Baboon 12 0.6 20
Dog 10 0.5 20
Monkey 3 0.24 12
Rabbit 1.8 0.15 12
Guinea pig 0.4 0.05 8
Rat 0.15 0.025 6
Hamster 0.08 0.02 5
Mouse 0.02 0.007 3

BSA (body surface area); HED(human equivalent dose)
O 919 A gt 22pd= 33 & dPolA AHEH 300mgkgs IA| 284 60kg Ad<lell &l
3g/day® SHibe. Lab scale o] ¥l HIZES Sd 249 <A, 73183 Ao S 8% 2
W FEle] whe} clinical formulas 125ml 71 4%0] & AYPS Bl E2H ALY sk &S

o
AZ3=E 3 clinical formular 12omey A4 FE2ES 1 E 3 0.75¢2 S

O Clinical formula #igs] #HE< (3 2-7-2), YFAHH (& 2-7-3)

E 2-7-2. 3AA% A= plus M EH HF ¢
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ATAA S

DR

7ZHAIIY EF

e o

L-ot=27]d

REEEE e

7hs e

MCT+

F2HA

dEYAEY

o sFolwt

g

FEHA IR 2EY

FATIIER

A2 245

A3 A5

TANTE

et &

kA 14

]

A 2N

TAGEA

=g

A

LZl=2gd

d3t=d

ety

ZEgto] ~ %

AED FEE
BAF

¥ 2-7-3. Base formula plus ¥ X (125ml/pack)

Nutrient

Content Nutrient

Content

Nutrient

Content

Calorie(kcal) 150

Protein(g)
Fat(g)
Carbohydrate(g)
Fiber(g)
Ca(mg)
P(mg)
Na(mg)
Fe(mg)
K(mg)
(g

6

13.3

1.7
0.5
120
110
140
1.7

260
25

Mg(mg)
Zn(mg)
Cu(mg)
Mn(mg)
L-Carnitine
Vit A(«gRE)
Vit B, (mg)
Vit B, (mg)

VIt Be(mg)
Vit B, , (1@
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45
2
0.13
0.6
15
140
0.3
0.3

0.3
0.5

Vit C(mg)
Vit D(x g
Vit E(mg ¢ -TE)
Vit K1( ¢ @)
Pantothenic acid(mg)
Niacin(mgNE)
Folic acid( « g)
Biotin( 12 g)

g -carotene( 1)
L-arginine(mg)

20

W = = NN

80
6.5

100
300




80 taurine(mg) 15

choline(mg)

T 8 AF AT

3

.AO

—

1

o

5. 3zhd
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o

ol g HF UG B

st )5k

£ 9

A5 gn

oA 4THS o=

A8

FA5. 20914 30Thel

S

K
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o

D180820-006

2xus

i

CHER

= pe
S &5

A FEE 7L A AES (5718 A ) i 2o H 5Ho] A

HAHS

BAAE  HEE A2F (AHB) 2 0 BS

HAFEA] : 2018.09.04~201809.09

ZAL2E ; 7|e}

=&, S4 =4

E 4

P MIC &H|ZHE S =2afy
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a9 2-7-2. ARY E& Fe2At 23 BIA
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@) NEE JIRFSEY £S5 P VEEE Y71
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=

(4) tHALAIE 7R & ©] 83 base formula plus AF o @& EH AEA e hAAE 24T

R I

D d7713E 5 A
2 AT Ay A4 29 ¥3](nstitutional Review Board, IRB)9] %<1 w3k
20181 44 ¥ 20184 12%77}1] ABEZ2 Hdol 443 T 194 o]de A<l g
A= AEe] dERS, AolAE<, d9F 2=, vEXA J@W‘:“’*)OE # Aol A A
= F2 AT HEHEA
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Screening for

eligibility (n=44)

Excluded(n=16)
Did not fulfills

inclusicon criteria

Study enrollment Study enrollment
of Case group of Control group
(n=20) (n=11)
Drop-out (n=3)
- refusal (n=2)
- inadequacy
oral intake (n=1)
Case group study Control group study
Included (n=17) Included (n=11)

1% 2-7-3. Flow chart of patient enrollment

BEE o ARE Aot S
Se F AAE T o7 BT Audagd g £ £ mE A4 A4 ==
2 ohg AFPor, AYTIAL FEAS HASE RH HY T AL JdAES 3
EY 07k AU GYRF SRS ST 3MN AARES Yok FER BE ATAA

& A A «(pylorus preserving pancreatoduodenectomy, PPPD)S- A]3) gk =1}
M FEARSEEFAC =AY e®, iy deto]l)E a7 30Q0mI/N) AlFstal, <=
3 5UA =AL dutFEa, FAFEH Ik A4S ATt AR E A e (Distal

dAe AFsAt. Al

O

o
>,
et
o,
o
A
v
o
)—l
e
=
oy o
1>
4
An)
e
[-']I.
1>

pancreatectomy, DP)<
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TH AAbe] FER VIEFS & 2-T-49 2
d AL A A BT Aol AAMAZF, PC-SGA, BARZAGEMHEE ol &3 AT

A, A3t AAL NK cell activity & & Add 593 AEE AH 7}t

>
>
il
A
ol
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S
>
e
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i
fm
=
fru
™
o‘;":’,
ol
ol
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o

s

/}—]l ¢}

FL1DY QAT =4 - HAR - E2F - 71U - ALY AL T AAEA Z5SES 5
A=

¥ 2-7-4. Nutrient compositions of hospital diet

Energy(kcal) Glucose(g)  Protein(g) Fat(g) C:P:F ratio (%)
CLD (NO-NPO) 300 25 0 0 100:0:0
FLD 1200 190 45 30 55-65:7-20:15-30
SD 1700 230 65 45 55-65:7-20:15-30

(CLD; Clear Liquid Diet, NO-NPO; Carbohydrate supplement liquid product, Daesang
Wellife(Co), FLD; Full Liquid Diet, SD; Soft diet, C:P:F ratio; Carbohydrate:Protein:Fat ratio)

3 A= 4

Oh LA

AR %S Bo oA 48, 4%, Aud, 9, BAY 9 INH 54
FAAYE, FE F ANYF A4 8 FFF AL FE T PYS WY R 5o

3t CAN-pro 4.0(Computer Aided Nutritional Analysis Program for Professionals, 3F=<3 %k

St3)e ol&ste] 4 v 1Al Fe AF 2 I £4e T F, A AHE%)

g wystel B

99 F A o TR A7 HF 2 g HATS A 2gse Aapdr)s
9 FRFSE HARAAE T 2ASGT oo WE AF L JYx AT BN
CAN pro 40€ ol g3t Gef 5 3t YFA(B51E, B2, ) HHAFOZ 425
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o
AFA G tg Br7he S ouA e} dild A3 ARl o AA A 2 o
A AHAF v&%)S skt AAE dux A3 dAFFLS Mifflin-St. Jeor equationS

o] &3+ ¢FA Al o x4 H] #Hresting energy expenditure, REE) Ztoll &5A 4 25%S F3F
FOoE AFESIR L, EiE QgD AT 1kgd 1goE A=A

(th EYH 2 YLFEZSFONS) Ui = =4}

Aol M HEZSEE AATA 3¢A He 234 A A Y 23] AAEA
o AEAE 71T Bde mEeE F89 & v #F Fd4, 43 &olA, I FE
T ALEAFAYE, AA HEFEe 874 FES 108 A=2 A, A AAEE

(2h) PG-SGA 37}
FFEH H7le e A, HY AL, A oY FE Al SR dFEH B B
o7 EldAo] Y=3HI[24,25] PG-SGA(Patient-Generated Subjective Global Assessment)E ©]
|tk ol AFTHE, AT 2 224 FH Wl AR IFe vA= SHE F
AEs B2 222 7153 3, JUAVE AW, A 2Eds AR, AAY 9 2SHS
st Fxol 93 ol ol FUAY HFTAN YdHE H FAVE Bag Ao A
st, MRkl ARE st A JEEH dEL, B 55 9 C

o Al AR HIFstA &

(mh) AAAZ
e AY BAske] W

He AL, A o= B2 Al AR AFe FAHS ol& wEoz AFZFAFBody

S|
< e A, 5d AY, A W LFE Aol inbody S10 (Biospace, Seoul,

=43 A . AAEZF (body cell mass, BCM(kg), A= (body fat
mass, BFM(kg), =24% (skeleton muscle mass, SMM(skeletal muscle mass,kg), <732}
(phase angle, PA) %< l‘\i‘}%] of ALLEHES

(b skera A

Yerst AAE Se A, BY AY, A ) PR Ao AAAAE AR RIS

sto] FHBAT LAY FLESEE AFo wE dF AZ A 2 AW Al mA=
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gdge Fotstr] fsted @3 F Z# 2~dH E(cholesterol), & A A WHtriglyceride, TG),
g3 s Zd 2~HZ(High Density Lipo-protein cholesterol, HDL-C), @3 A ¥{ =27 ¥
E(Low Density Lipoprotein chole-sterol, LDL-C), &7 ] d(lipoprotein), & U 7
A= ARE FH8AT & 95 ®s FTAE i Az 2 EWHY
(transferrin), C-¥+-8-4 © & (C-reactive protein, CRP), =& & W (pre-albumin) A2 & <

s+

rf

(oh) NK cell activity
A7ME 2AAaY F22E4 o d WY anE molsluzt £4 1Y, HY AU, R 9

W Aol NK cell activity HAFS A1 3392

(P AAIEE 71HE o] 83Fe] 43kA}-8 base formula plus AT tizFe 4 AEA
o} TARAl BA-& Al

Gh A 4 B

3" AEE SAS software (version 9.4, SAS Inc., Cary, NC, USA)E o] &3l EA3
o A dEkAEE S O‘V‘?%’ HeEes By 2FUAE ZAGGY o H 9
student t-testE 833, W53 WH4E chi-square testZ W wdlal, WEQ} WMESZ
B8 =

=3 & W§r)(Tumor-stage)et 4% U AEA & A3+ Fisher’ s exact testE o] &3}

Hla stk AAAS WHah, AdE |38, A7 A3 sl sz dA " 2
Fojg] AlAHY i3t 2+ o] Wl tis A= Linear Mixed ModelLMM)E o] 83} th.
ZF AlA-e Wigk PG_SGA A9l graded wid F4-2 Generalized estimating
equations(GEE)E o] &3t =E E417 §o4L p0.05 oA AZ39L

N

ok

(4) A3t
b LurAret

E 2-7-5 o AAAT. AP 179
o, oF W) (Tumor-stage), &< W % =7,
= 7 T fFoFQl Aol /IS

A A L 3 5% ol AT HAE HRl &AL HlEE F o Lol Aelrt glley
! Al AF
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F# 2-7-5. Baseline characteristics of the subjects

Variabl Case Control !
ariables (=17 (n=11) p-value
Sex (M:F, n(%))? "’ 12(70.6):5(29.4)  5(45.5):6(54.6)  0.184
Age (yean)'’ 59.0+11.2 64.6 6.8 0.167
BMI (kg/m* )*'’ 24.6+4.1 23.5+1.7 0.408
Wt loss by 1 month(kg)* -0.25+3.0 ~4.446.4 0.030
Wt loss by 1 month, n(%)* ’ 0.507
> 5% 2(11.8) 3(27.2%)
< 5% 15(87.2) 8(72.8)
PG-SGA score* ’ 2.6+0.5 3.5+0.7 0.320
PG-SGA grade, n(%)?* ’ 0.543
A 16(94.1) 9(81.8)
B 1(5.9) 2(18.2)
C 000.0) 0(0.0)
Diagnosis, n(%)* ’ 0.392
Pancreatic cyst 5(29.5) 0(0)
Pancreatic mass(cancer) 4(23.5) 4(36.4)
Ampulla of Vater cancer 6(35.3) 2(18.2)
Common bile duct cancer 2(11.8) 3(27.3)
Klatskin tumor 0(0) 109.D
Periampullary cancer 0(0) 19.D
Tumor-stage (%)* ’ 0.459
1 2(16.7) 2(18.2)
2 1(8.3) 3(27.3)
3 9(75.0) 6(54.6)
Operation Name, n(%)? ’
DP 3(35.3) 2(18.2)
PPPD 14(82.3) 9(81.8)
Operation type, n(%)* ’ 0.954
Open surgery 6(22.2) 4(36.4)
Laparoscopic surgery 11(64.7) 7(63.6)
LOS (day)* ’ 15.9+6.9 14.5+3.9 0.539
Energy requirement (kcal/d)* ’ 1729.4+244.3  1507.3+232.2  0.849
Protein requirement (g/d)* ’ 68.2+12.6 60.8+6.4 0.237
') p-value by t-test between Control and Case group.
* ) p-value by chi-square test between Control and Case group.
* ) p-value by Fisher’ s exact test between Control and Case group.
(2 F o 9 YA e vlE HEHE v
T $ 109 5t F 7 109 dE oy e wld HFH dAAF g dHES vl
Atk T T ALV 109 s g oyvA AHAHEES vlustdes W, & F TYA
AP oA AFHEo] 57.6%, tHETS] AR dFHE0] 35.6%2 AP A AHF
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g0l FAHOT EJTH0017. olF W0LA7AA AP7el oAA HAE] hziel of
UA g3 el vl felmos A R4S

Ge F AU/ 109 B U BuA AL MaRS W, 5E F 794 AY
o wma g gol 50.9% TR BuA 4 &l 244%2 APTe] wMA g gol

o

oA oz E=3tHp=0.026). o] % 9LA7IA AdPLe] @uid HdH o] e Bud 4
A&l vlet FoF oz w9

N

3 2-7-6. Comparison of daily energy intake rates(%) between the case group and the control
group during the first postoperative 10 days

Case'’ Control p-value? ’
POD 1 9.6+5.6 10.6+7.0 0.907
2 15.5+5.6 17.4£7.0 0.838
3 22.4+£5.6 29.7x£7.0 0.416
4 21.5£5.6 24.3x7.0 0.76
5 57.0£5.6 43.3x7.0 0.126
6 50.9+5.6 33.7x7.2 0.060
7 57.6£5.7 35.6£7.2 0.017*
8 68.2%6.0 38.3x7.2 0.002*
9 60.0%+6.0 405x£7.5 0.043*
10 69.8+6.3 494+7.7 0.043*

') Values are presented as means+se by Linear mixed model.
* ) *_ Significantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05. (POD: Postoperative Day)
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40

Daily energy intake(%)*

20

=

POD1 PODZ POD3 POD4 POD5 POD6 POD7 POD&8 PODS PODIO

—+— case «m control

1% 2-7-4. Daily energy intake rate (%) from diet during the first postoperative 10 days

') Daily energy intake rate(%)=(daily energy intake)/(daily energy requirements)*100(%)

* Significantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05 (POD: Postoperative Day)

F 2-7-7. Comparison of daily protein intake rates between the case group and the control

group during the first postoperative 10 days

Case'’ Control p-value® ’
POD 1 1.6+54 0.6+6.7 0.895
2 3.0x£5.4 4.0+6.7 0.870
3 9.6x5.4 12.7+6.7 0.517
4 9.1£5.4 8.7£6.7 0.870
5 43.0+5.4 28.5+6.7 0.330
6 39.3+5.4 24.2+7.0 0.256
7 50.9+5.5 24.4+7.0 0.026*
8 57.2+5.8 31.6x7.0 0.035*
9 50.4+5.8 25.1+7.2 0.048*
10 59.3+6.1 36.0+7.5 0.083

') Values are presented as means+se by Linear mixed model.
» ) *_ Gignificantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05. (POD: Postoperative Day)
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20 A

60 -

40 4

Daily protein intake(%})

20 A

POD1 | POD2 | POD3 | POD4 | POD5 | PODS | POD7Y | POD2 | PODS IPODH)I
—e—Case - Control
1% 2-7-5. Daily protein intake rate (%) from diet during the first postoperative 10 days
' ) Daily protein intake rate(%)=(daily protein intake)/(daily protein requirements)*100(%)
* Significantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05 (POD: Postoperative Day)

T oo A4 A 3EA, Y A, A 2 BE Al oldA B @il g 77l ik 44

dol a7 et oAuA dHAES ddTol 61%, =Tl 40%
oy, FAIHLZ o]l Aol= oY Ath(p=0.059) T

& ;HLOI 74%, tZ7o] 50%= APTNA = A
A d oUA 277 tiH] AHES AT
61%R 3L, SHd e el AHS2 ATl 96%, tHETol 85%= 22 <l
= A o FE A oA et g g el gk HFH T Hle

¥ 2-7-8. Comparison of dietary intake rates(%) during study period

Variables Case Control p-value

SD#3 60.6+6.6" 40.2+8.2 0.059
Energy intake

DC 74.7£6.6 61.3+£8.2 0.209
rates(%)” ’

1 OPD 81.6£6.6 80.3£8.2 0.901

SD#3 74.0+£10.1 49.9+12.6 0.142
Protein intake

DC 96.4+10.1 84.6+12.6 0.469
rates(%)* ’

1 OPD 94.9+10.1 96.2+12.6 0.929
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') Values are presented as means+se by Linear mixed model.

* ) Total energy intake(kcal/d)/Energy requirements(kcal/d)*100(%); values of energy
requirements are calculated by Mifflin-St, Jeor equation with body weight before surgery

* ) Total protein intake(g/d)/Protein requirements(g/d)*100(%); Value of protein requirements
are calculated 1g/kg of body weight before surgery

* Significantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05 (SD#3; 3rd day of soft diet intake, DC; discharge, 1% OPD; first outpatient visit)

Q) AFTY YIYEZTeR €85 ¢ =R A

AYTFLE AL ZHx YUYEFSE T H 66.1%5 AFASIA, ol Ht 29 3
e FolAu

FLEZTRS MFEE HUler] st AT A 2 JIRITSEE HHATA 3Y
o A o WE Al AFToNA IFERFE UEFEE ZAAE AAI}EE JdTh BF
ZAAE F MY FECE 108 HEE Hr7HE IYsAa, I Ade 198 2-7-60 AA
A=

ZAMA 3 7] & A (palatability), 4% #amount)oll th3k W=7t 74 Egkow HukA ol
=7t 79802 vwE A YERS

O 9 qEAEY e IIGEIFTSE il dH ostE A HHFe] e o A

TFE T A9 yastr)e REaynt

AR olg Wi Ao TE= ALY V| oo EE AKHOR HAHSY 1L

Z Z

jo 2ol o8 #AHT, o2 Asd AF T4t

3 499 2 gk 7E
Fg 8ol vste] §Fo] ol WA RPAUA Pohd FYF AFol AR AL
HAFATE 7o) UAAS
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@\B5D#3 1 OPD

satisfaction score

amournt taste flavor palatability digestion Increase of  intention of overall
diet intake continuous  satisfaction
intake

19 2-7-6. Plus ONS satisfaction scores at the 3™ day of soft diet and the 1% OPD
(SD#3; The 3rd day of soft diet, 1 OPD; The first outpatient visit)

4 FFde Frt
T o AHEGE A, HY H1Y, A Y BE ADE PG_SGA Hpoh ¥ AH H7L
Ads 19 2-7-73% 22
T REF e e v 5 d g A g HE Ao JFEFHPG_SGA grade B)
o] Hlgo] Tt oy FAHCRE FoH Aol YUATHAEIL 6%, 23%, 23%, =T
18%, 40%, 27%) F o ANA(F<E A, 549 1Y, A g $7 A)E PG-SGA JFE 1
Y 2-7-8 # 2ok £& A v HY A PG-SGA HF4E T EF IS

g, Aol FrhEe T 2 el folH Aol Ge
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PG-SGA grade ratio(%)

B
o
S

100% -+
: I I I I I [
0%

preOP preDC preQP preDC

{ J {
[ |

Case group Control group

% 2-7-7. Comparison of PG-SGA grade rates between the case and the control group
* Analysis using by generalized estimating equations(GEE) between 2 groups.

e O 1512
== Control

PG-SGA SCORE'

preOP DC OPD

13 2-7-8. Comparison of PG-SGA scores between the case and control group
') Least square mean=se.

* Analysis using by generalized estimating equations(GEE) between 2 groups.
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) A& &4

S
T oo e A Hd ddd, HAdALH A e, e ALH A e

AMEZE, ZAZY, g o)
.(p=0.044,p=0.043, p=0.014) o= A o)F AFHE AHE
o7} Atk A AR SAHX W3
AL HPorv)y 11 A
oA BHY & o4& St
A=

£

E 2-7-9. Comparison of body composition data between 2 groups during study period.

Variables Case Control p-value? ’
preOP 24.6+0.9" " 23.5*1.0 0.395
BMI DC 23.6x0.8 22.7+1.0 0.492
1 OPD 22.8+0.8 22.3+1.0 0.690
preOP 32.0£1.2 28.2+t1.4 0.044.
BCM DC 31.1£1.2 27.4+1.4 0.051
1 OPD 29.4+1.2 26.4+1.4 0.106
preOP 18.9+1.9 17.0+2.3 0.523
BFM DC 17.2+1.9 15.9+2.3 0.662
1 OPD 17.8+£1.9 16.6 2.3 0.689
preOP 27.1x1.1 23.7£1.3 0.043.
SMM DC 26.3t1.1 23.0£1.3 0.051
1 OPD 248+1.1 22.1+1.3 0.106
preOP 5.84+0.2 5.1%+0.2 0.014.
PA DC 5.5%0.2 5.0%0.2 0.059
1 OPD 5.240.2 4.84+0.2 0.138

') Values are presented as means*se by Linear mixed model.

) significantly different between 2 groups by Bonferroni correction for multiple test at
P<0.05.
(BMI; Body mass index, BCM; Body cell mass, BFM; Body fat mass, SMM; Skeletal muscle
mass, PA; Phase angle, preOP; Measurements of day before surgery, DC; Measurements of

day before discharge, 1% OPD; Measurements of first outpatient visit)
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# 2-7-10. Changes of body composition data

Variables Case Control p-value® (group*time)

Al?) -1.0+0.2" -0.8+0.2

BMI VAVAR -0.7+0.2 -0.3£0.2 0.084
A3 -1.8+0.2 -1.2+0.2
Al -0.9£0.3 -0.8+0.4

BCM N2 -1.6+0.3 -1.0+04 0.252
A3 -2.6+0.3 -1.8+04
Al -1.7£0.5 -1.1£0.6

BFM YAV 0.6x0.5 0.7+0.6 0.637
A3 -1.1+0.5 -0.4+0.6
Al -0.8+0.3 -0.7£04

SMM A2 -1.5%0.3 -0.9+0.4 0.258
A3 -2.3%+0.3 -1.6+0.4
Al -0.3+0.1 -0.1£0.2

PA YAV -0.3%=0.1 -0.2%+0.2 0.357
A3 -0.6%=0.1 -0.3+0.2

1)

2 )

3 )

4 )

5)

Least square mean =+ se.

Al; (DC data)-(preOP data)
A2;(1% OPD data)-(DC data)
A3;(1% OPD data)-(preOP data)

group*time interaction by Bonferroni correction for multiple test at P<0.05.

(BMI; Body mass index, BCM; Body cell mass, BFM; Body fat mass, SMM; Skeletal muscle

mass, PA; Phase angle, preOP; Measurements of day before surgery, DC; Measurements of

day before discharge, 1% OPD; Measurements of first outpatient visit)

Z_l

T oY FE Yy HY A, HLHLHA A JYHEL, FE AL A JUgEELY
A W3 e & 2-7-119 & 2-7-12¢) 272t AANSA S

= A7 =Y AL AsEgH HAE vusds W, F FH2HEL F & EF ¢
Aoy, HAawS 7 o ol #oF <l Aol gt =3 HDL E# ~HE, LDL =
g 2~H =, Lipoprotein, Transferrin ¥A & o+ 25 74sd oy, ZFazmkes F o o
oAl Aol gllth CRP= F & EFolA Srlstidiou, F o kol S7kEol e +
oAl ztol= gldth AT Prealbuming A T # EF 7 &
o] dxol Hlste] Folzoz It (p=0.033) AT F& g}

2 AALE BlustR S w, prealbumime] thETolA BT AdATFAA FoHde=wE & &
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¥ 2-7-11. Comparison of biochemical data between 2 groups during study period

Variables Case Control p-value *’
preOP 171.6+9.1* 165.0+11.3 0.648
Cholesterol DC 121.7+9.1 139.1+11.3 0.236
1" OPD 146.5+9.1 156.7+11.3 0.487
preOP 134.8+14.5 121.8+18.0 0.259
TG DC 109.7+14.5 127.8+18.0 0.438
1 OPD 112.2+14.5 128.5+18.0 0.485
preOP 42.7+2.4 47.6+2.9 0.205
HDL DC 30.1+24 28.2+2.9 0.610
1 OPD 39.9+24 40.2+2.9 0.937
preOP 105.4+7.3 100+9.1 0.644
LDL DC 70.6+7.3 85.5+9.1 0.208
18 OPD 83.2+7.3 96.1+9.1 0.274
preOP 23.2+4.6 16.5+5.8 0.369
Lipoprotein DC 21.2+4.6 15.0£5.8 0.407
1" OPD 24.6+4.6 14.9+5.8 0.195
preOP 226.5+10.2 234.7+12.7 0.614
Transferrin DC 165.04+10.2 171.9+12.7 0.674
1" OPD 217.1+10.2 234.6+12.7 0.288
preOP 2.1+7.1 10.0£8.9 0.492
CRP DC 46.0+7.1 23.6+8.9 0.055
1" OPD 74+7.1 1.9+8.9 0.626
preOP 243.5+13.2 233.1+16.4 0.624
Pre-albumin DC 147.7+13.2 190.8+16.4 0.045.
1" OPD 211.8+13.2 278.5+16.4 0.003.

') Values are presented as means+se by Linear mixed model.

) significantly different between 2 groups by Bonferroni correction for multiple test at

P<0.05.

(TG; Triglyceride, HDL; High Density Lipoprotein Cholesterol, LDL; Low Density

Lipoprotein Cholesterol, CRP; C-reactive Protein, preOP; Measurements of day
before surgery, DC; Measurements of day before discharge, 1% OPD; measurements of first

outpatient visit)
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# 2-7-12. Changes of biochemical data

_ p-value®
Variables Case Control ,
(group*time)
A1) -49.9+10.5" -25.8+13.0
Cholesterol YAVAR 24.9+£10.5 17.6+13.0 0.343
AR -25.1+10.5 -8.2+13.0
Al -25.1+17.1 6.0+21.2
TG N2 2.5+17.1 0.6+21.2 0.447
A3 -22.6+17.1 6.6+21.2
Al -12.6+£2.4 -19.4+3.0
HDL N2 9.8+2.4 12.0+3.0 0.212
A3 -2.8+2.4 -7.4+3.0
Al -34.8+7.4 -14.5+£9.2
LDL N2 12.6+7.4 10.6+9.2 0.176
A3 -22.2+7.4 -3.9+9.2
Al -2.0+3.6 -1.5+45
Lipoprotein N2 3.4+3.6 -1.6+45 0.805
A3 1.4+3.6 -0.1+4.5
Al -61.5+8.2 -62.8+10.1
Transferrin YA 52.1£8.2 62.7+10.1 0.678
A3 -9.4+8.2 -0.2+10.1
Al 43.8+9.8 13.6+12.2
CRP N2 -38.5+£9.8 -21.7+£12.2 0.166
A3 5.3£9.8 -8.1t£12.2
Al -95.7+15.3 -42.3+19.1
Prealbumin N2 64.1£15.3 87.6+19.1 0.009.
A3 -31.6+15.3 45.4+19.1

') Least square mean =+ se

*) Al (DC data)-(preOP data)

P A2, (1% OPD data)-(DC data)

t) A3 (1 OPD data)-(preOP data)

¥ group*time interaction by Bonferroni correction for multiple test at P<0.05.
(TG; Triglyceride, HDL; High Density Lipoprotein Cholesterol, LDL; Low Density
Lipoprotein Cholesterol, CRP; C-reactive Protein, preOP; Measurements of day
before surgery, DC; Measurements of day before discharge, 1% OPD;

Measurements of first outpatient visit)
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T “719] ANAEE A, HY AL, A A B2 AD] whE &9 W ketone AE A
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Z 45.4%05%)°] 2¥ W ketone HEF ZAAE BHJ oL
Aok EF A Q) WE Al AFET 52.9%0%), T

Oﬂ 2 AEA7 AEF FA v Lo 50% =759

¥ 2-7-13. Comparison of urine ketone detection between two groups.

. Case Control
Urine ketone p-value' ’
n(%) n(%)

preOP
negative 14(82.4) 11(100.0) 0.206
positive 3(17.6) 000.0)

DC

negative 11(64.7) 6(54.5) 0.287
positive 6(35.3) 5(45.5)

1 OPD
negative 8(47.1) 10(90.9) 0.184
positive 9(52.9) 19.D

') significantly different between 2 groups by Fisher’ s exact test at P<0.05.

(8) NK cell activity
T T AAEGEE A, HY A, A g wE ADl mrE NK cell activity AAF 2 79}
2-7-14, 138 2-7-9 o] AAN3HE

7 WE g %

& AL HY AU NK cell activity HAFS HI RS W], F & EF Fasg o
g 7 7 e YA Zor it B e A A oY E AY NK cell
activity AAFE HlwstdS o, F o EF FUsIR oy SUtES F oo 1l oA

w1 of o

A 98 WE Aol NK cell activity7} #& 23 59 A
71 BRYa(p<0.00D), tizTFAAE B Lo Bls) A
g W Aol FoH oz FIFsk s (p=0.005)
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F 2-7-14. NK cell activity data.

Case Control P-value
pre OP 14.38 + 2.32° 21.15 + 2.89 0.0737
DC 13.91 + 2.32° 17.67 = 2.89° 0.3141
1 OPD 21.39 + 2.32%P 24.57 + 2.89° 0.3941

Same letters within a column represent significant difference by Bonferroni correction for

multiple test

30 4

246
25 ~ 1
-
| 21.2 ,y/% i
20 | | M 17.7 o
% B e — /—
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£ ik
@ 15 4[ 144 ——Casze
K| ‘ ==Conirol
=%
=
10
5 -
0
preQOP DC OPD

18 2-7-9. Comparison of NK cell activity between case and control group
Values are presented as means=tse by Linear mixed model.

7. AAIEE 7S o] &3 gk PLUS &2 AF o wE @4 A=A S} tAAE 4
_]

D A W A=A gF B
b 84 U A=A FHFS LC-MSMS A #H-S T4 iz g3 S-S A=
PLUS ZE&g} HAFHTHFSHAA AE A5l 2ol7t gle AL A9

- 134 -



A

Acetoacetic acid

3-Hydroxybutyrate

FEB 5.E8
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2-7-10. Box plot showing relative peak intensities in serum ketone(acetoacetate,

3-hydroxybutyrate) using qualitative analysis of LC-MS/MS

E z&d A=
BT, HAT Ed)l= 2ozt 8l

o
fIs

(2) LC-MS/MSE o] &3 &4 thAAIgE 24
(7h Lyt SAACTRDF 71 E PLUS EE2HHFSF) 47 2e] ©2 LC-MS/MS Raw dataB ]+
FFEAE o] g3t FFSH]]  Outlier AASI YaA +5 (29 2-7-1D

<Raw data> <IS Normalization, Qutlier 4|+ Z >
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q 50 =100 -50 0 S0 q 50 <100 -50 0 50 100

1]

11}

a9 2-7-11 WREEEZS AT EE8 AU outlierAA7E i FE E40 v 9

SEAA(CTRLDA AlE PLUS :E&2HHFSE) A3 Alztol] whet thabA s A4S

A 7hssk 2dS SIMCAl4.18 o] 83t 4319+
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¥ 2-7-15. OPLS-DA parameters and permutation test for distinguishing between CTRL and
HFSF groups.

OPLS-DA

Group Components Q R’ Q'/R? p-value”
CTRLO-HFSFO 1+6 0.734 0.996 0.737 0.142
CTRL2-HFSF2 1+2 0.614 0.933 0.658 <0.001"
CTRL4-HFSF4 1+1 0.595 0.786 0.757 <0.001"
CTRLO-CTRL2 - - - - -
CTRLO-CTRL4 1+3 0.460 0.992 0.464 0.338
CTRL2-CTRL4 1+4 0.508 0.997 0.510 0.351
HFSFO0-HFSF2 1+4 0.641 0.996 0.644 0.002"
HFSFO0-HFSF4 1+4 0.602 0.993 0.606 0.007
HFSF2-HFSF4 1+2 0.575 0.900 0.639 <0.001"

OPLS-DA, orthological partial least squares-discriminant analysis; Q?, predictive capability, R?,
correlation coefficients.

®The number of components BASEd on Q2 indicates the best classifier of OPLS-DA using a
7-fold cross-validation method.

Pp-value was determined by CV-ANOVA of OPLS-DA in SIMCA 14.1. “p-value<0.05 by
CV-ANOVA were considered significant

B4 wee As Q9w 8448 =Y CIRL 18olAE om@ oA Msky) ool
A A THCTRLO-HFSFO, CTRLO-CTRL2, CTRLO-CTRL4, CTRL2-CTRL4 =g, 3=} PLUS
EEG HA B4 G A Azl shelshgl e (CTRL2-HFSF2,
CTRL4-HFSF4, HFSFO-HFSF2, HFSFO-HFSF4, HFSF2-HFSF4 =9). £3] &8} PLUS &2 A
At old AT thEd P20l obd A Bh AW HANNE APHATH BY A}

I

nH e

15

B2 0 02 04 06 08 1

Y- m— S S
%2 0 o0z 04 o8 08 1

) ! — S ——
02 0 02 04 0B 08 1
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2 O o o 5L =- - o 01O (3 9_7-
Aol A ol Z ] WMEtE 7HA kv &ol olm7t A= (3 2-7-19)
o \=] [e) S S 1= 1
o felA A" 24 2dS o] &3 v 3AEA A3 (OPLS-DA plot, 500 permutation
analysis)
<OPLS-DA>
] I ol ‘ _ B HFSFbaseline : W HesF-basetine i W HFsF-prenc
Hfg i i:: s,,f,f ol ﬁ :;::_:::zg :f: W HEsF-prenc :‘Egg | M HesE-postoc :‘: | I HrsEpostoC
%.o0l I 7 A S o0 £l : I P
= sl o ey 8w : g | X e - 35
B ool s L.y _ 8 o . 2 : ¥ s o r % ko
= n “ 2 100! bt % 3 220 a . Z-100|
- 50 . T m ol £ . 40 ’ badon
100 -150{ -100 .egg | 45«1i
Yo @0 @0 o0 20 a0 200 60 40 20 0 20 40 80 “5040-30 20-10 0 10 20 30 40 o0 3020 70 0 10 20 30 40 e TR 020 a0
1.01456 * 1[1] 1.05697 * 1[1] 100104 * (1] oM 107435 (1}
R2Y¥=0933 R2Y=0.786 R2Y=0.996 R2Y=0.933 R2Y=0.900
Q2=0.614 Q2=0.595 Q2=0.641 Q2=0.602 Q2=0.575
p-value<0.001 p-value<0.001 p-value=0.002 pvalue=0.007 p-value<0.001
<500permutation analysis>
ptaar . m ‘ | bt
05 B ., 05| “'III' e — L o5l i ;
i =" . 8y ) 03| P 5 I L
ol H“" ||“II o | - of | |rh el I
& I :i K il 118 = 05 05 . §
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13 2-7-12. Validation of analysis model using multivariate regression analysis

Zkzyel A mdoA tAA Y ®F[7 BEEHA o] FolA=AE OPLS-DA IHEA S &
3 glstA . E3h 500 permutation analysisE s A2 57 tiARA] B4 mdo] nE
Forg B4 2adds gR13 (a8 2-7-12)

2} OPLS-DARA & Tl €& VIPES ol&ste A niolemAE HASA=.

VIP>1.0, p-value<0.05 (Mann-Whietney U test)E 7|2 CTRL2-HFSF2(=21) 6467 3=,
CTRL4-HFSFA(=492) 8819 25 13t Ao. I olA 2297 377} 384802 HHENS. A
= PLUS ZEe AFATHFSE) WeolA Al wa} fo2o=m Ao] ve= da= 22t 80578
(Baseline-preDC, =43), 7187 (Baseline-postDC, =24) 18] 6507} (preDC-postDC, EE5) o]
N

A CTRL-HFSF B | l l i an
repC " postol =¥ = ?
" [e48) | (881) - - '
| 353 | 298 | sss " - I
Base-llirne.:;r-enc 2 -.-Base.l.ill.'.le-pnsmc i
[180s) .. - (728)", : Z
| 330 I I L | =
' 650 |
preDC-postDC
oo SEHE e B LT
1% 2-7-13. Visual representation of metabolites that change significantly after PLUS formula

ingestion. A) Venn diagram, B) Heat map
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L HololE AF e HE
7h A Ex
MEE AESE AAAE APdE Tl A AFIEH(Base &S 25 % A4
&, AGES YRS vlastel S35 Frista AEY W& Q71 vs. 17D o we
S=ok AT dHFE AolE FstaAt g

15 R A e
D A - F 48% ] A
A F o] 46vg 0] Aol
(2 gl iA=L A

ofgf 3 To 2 WP
b AEMAE vIEAF@(EFSE@+EHA@)] 4120 AENLIFeE54]1l IF
(Ketogenic Nutrition Drink 4:1, KD4:1)

) AEMAEREo] 1.7:12 AEYAHGUSSE1.7:1 15 (Ketogenic Nutrition Drink 1.7:1,

KD1.7:1)

(th d4#3e 5 15 (Balanced Nutrition Drink, BD)

(3) AFhdA flow (2" 2-8-1)
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Participants

i
: o : | 48 volunteered to the study recruitment (n=48) |
I
1
; % N T > Excluded (n=2)
1 E ! H 2 did not meet criteria
! A 4
PG
@ : | Randomly assigned (n=46) |
Lo
(Z]
i
1=
<! !
g! i
i o ¥ 3
1
iz | KD 41 (-16) | | KD 17:1 (1=15) | | BD (1=12) |
=

}

:

\

2WEEKS INTERVENTION

Assessed at 2wks (n=8) |

| Assessedat 2wks (n=11) |

| Baseline Assessment (0wk) | | Baseline Assessment (Owk) | | Baseline Assessment (0wlk) | -
; : Discontinued study (n=5)
Di tinued study (n=3
1scon.|nu s y.(n ,} 1 accidental food intake Discontinued study (u=1)
1 accidental food intake : :
5 . 2 compliance 1 compliance
2 compliance
l 2 personal reason i
Assessed at 1wk (n=13) | | Assessed at 1wk (n=13) | | Assessedat 1wk (p=11) -+
lecom.;lguetdl sfmdg (rgs) Discontinued study (n=2)
;acm eita’ lood ftake 1 accidental food intake l
2 compliance 3 H
1 compliance H
1 personal reason i i
-«

| Assessedat 2wks (n=11)

a3y 2-8-1. AFHAA flow

Assessments

0 week (n=46)
- Anthropometry
- Blood profile

Questionnaire

1 week (n=37)
- Anthropometry
- Blood profile

Questionnaire

2 weeks (n=30)
- Anthropometry
- Blood profile

Questionnaire

(3 A7 ¥

b FdFTA L DA ZUHY
O USRS 53 JYFA
O 2E A5 9% x9S Harris Benedict &2l wat 2 7jele] A8, Az A
%% 8% AEE nesle 19 Ba I 4EY
O MAE o] A HHAFE ATHEFS Hdl 1€ B8 3 710% T2 A 43}
°F -600 kcals Hx=Z HAg
O st dHsloksle dda5e &, AH O, T tial AWsia, stFel
AFHste FFSEY &FE 7IFsHA

@ AAZFE BEUHH
O BRE gAAEL AAEFS PY25202Z A7V S §XF=2 hysig oy
AAGFFY] Wl RE RUESH] 9] IA4AAE-s4HdE  (nternational Physical
Activity Questionnaires, [PAQ) & @& A7H7dd BEAE o83t A7 A (FA
A2 A 0F), T (FA AA F 19, & (FA AA F 25) F 3 =4}

W AdE 2 AAAS 249

O AZE 9 AAAZ B4 A7 A EA A& A 09, 5 EA 24X £ 19), & (F
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A AN F 25 F 3 S8
3

O AGE A Al ZF d3AES AAF A 8AIZE o] 35 AEHlE A4 7] (Inbody
270, Biospace, Korea)E o] &3lo] A, AFE, dalzd Zrd ZAZH AAYHFS =
4

O 2Fe QRS ArtRugE 2AEY T, sESdE iFE 92 25 cm 295 =3
AL, deolede dWolY M w2 FHE & AA AY7HA om delz2 29
AT & s v, AdZFEA s AT ASe ol &t [AFke)/ A2 nD)]Y &
A= ol &st =%

e AT A FA AF A 0P, T EA AN F 1), F (FA A4 F 2
AL, FEILATE ALHA G2 7)o Y 5 ml HH F F2elA
21 F, 3,500 rpmell A 7&F% LA EE st 221" ¥ Microtubeol

@ Y& E¥AE dHS HFAAYdEATd It uE FdEe FHI. Total
cholesterol, Triglyceride, LDL cholesterol, HDL cholesterol Kit, Ketone body (Total
ketone, Acetoacetate, £ -Hydroxybutyric acid)E 43+

ATE AYsHE F Ve 5 A S ol Hal dolns] s AAZH
Weh ME 2AE 3 LEGOR TAS] 5 4 BAE A= ¢ (A8 134 ¥ 1
84 9 2, BE 3 O 4, 0$ a3 5o A5 AT A (34 A% A

@ 2E# 2 ZAF

Ao A WAYSE AEHAE dolrr] 93l Perceived Stress Questionnarie
(PSQ)& AHEE. ole AT A LBAstE ~EYAE =AHsled A3y F 1053

o2 TAHYIN 2EG 2 UF FHF X7He B2 SAo B} Fo] Fho]

OB 4P 53 IAE A5 P4 (A9 ok 1, =27 Aok 2, W= ok 3, 33
3 AF ok 4, WS AF ok 5oz ArssEon FA B 4,5 7, 84 947
2 AdeaY. 2Ed2 2AE A7 A (EA A A 0P, F (EFA AN F 19,
T (FA AN F 23 W =27 g
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0cm' ~ ‘78 @A @ 10 om’ 2 2SS oladAse] A W ol gate] A4
58 Y= S9e. dIAES JYSE 4H A

(vh) & AEA A

O AEA BA F FA7F HeEA F1str] el 1to] AAA)] AW AEA AAHE AR
A] (Uriscan ketone strip, %45 A4<F, Korea)E o]&3t tidAEddA mld ok, HA, A
9 3 ooz Yol ARl AEAE SHINES IS W AEA HAE AE
A= 4a¥ AEA s wet Azo] gabxm AW AEA AAE AFAY AFRE
< aWd HA F 18 F 87]d Fad vARE vusty &AW AEA AL 71 5A] 9
AFE = & (&4, £5, +10, ++50, +++100)0] FEAF== g+

(AH TAEA

O BEeE ARE SAEMxZ=3 Statistical Package for the Social Science Version
(SPSS) 23.0 (IBM, Seoul, South Korea)< ©]&3stHom A4 w4 (Continuous veriable)=
H# (Mean)¥ #F#x} (Standard Deviation, SD)E, ¥4 W< (Discrete variable)=
N E FAE

O 947 A, &, F9o WHIge usEEHAY (Paired t-tesHhz WHE =4 EAF 24
(Repeated measure design two-way ANOVA)E o]&3te] B39 on {oA vehd

o thak /¥ BA-S Paried t-test, Wilcoxon signed rank testg o]-&3F

O "L Nx 7ho oS wx AA (Chi-square test, y2-test)S o] &3fo] EA

]_

ol
R
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I, Al Z1E3re] zbo]l= One-way ANOVAS}F B ®4=
Attt BE BAEAY A p < 0.055F0A

ORCEEE
Ob Bl duarg

O WaASY B 49, 48, 7 A%, B AFE, B
2

[}
A, B =4I, B AR
cholesterol, ¥+ Triglyceride, ¥+ LDL
&= Y FolA el Zol7t YEuAl (3R 2-8-1

X 2-8-1. Baseline characteristics of the study participants

b

W, P 7714,
L WE BML BE HEdst JPolEd,
C

AA <1 Kruskal-Wallis testE T3l &
o4

S
By Total

, KD4:1V KD1.7:1Y o
Variables p-value’”
(n=13) (n=13) (n=11)
Age(yr) 29.5+9.0" 24.5+4.8 26.0+7.5 0.141
Sex(%)

Female 4(30.8)” 5(38.5) 4(36.4) 0739
Male 9(69.2) 8(61.5) 7(63.6) '
Height(cm) 170.3£12.4 169.9£10.0 171.1£7.6 0.962

Body Composition
Body water(L) 41.8+8.9 41.149.1 41.7+7.9 0.974
Protein(kg) 11.3£2.5 11.2+2.5 11.3£2.2 0.975
Mineral(kg) 4.0+0.9 4.0+£0.9 4.0£0.7 0.998
Body weight(kg) 87.3£17.1 82.9+14.3 85.8+14.8 0.764
Skeletal muscle(kg) 32.2+7.4 31.6£7.6 32.1+6.5 0.974
Body fat mass(kg) 30.2+10.1 26.7+7.3 28.8+7.6 0.862
BMI(kg/m)® 30.0+4.2 28.5+2.8 29.2+4.0 0.779
Waist
. 100.0+11.3 94.2+7.3 96.3+10.1 0318
circumference(cm)
Hip
] 107.9£7.5 108.6+6.2 108.7+£7.2 0.950
circumference(cm)
Blood lipid Profile
Total
184.94£31.2 179.8+30.2 182.8+28.9 0912
cholesterol(mg/dL)
Triglyceride(mg/dL) 142.4+69.6 106.2+45.8 101.5+63.4 0.218
LDL
; 116.2428.4 111.4+31.3 120.3+23.3 0.742
cholesterol(mg/dL)”
HDL
9 50.849.5 57.9+11.7 52.6+16.0 0.331
cholesterol(mg/dL)

1 Values are means = SD  2) Values are N(%)
3) KD4:1 : Ketogenic nutrition drink 4:1
5) BD : Balanced nutrition drink
6) BMI : Body mass index
lipoprotein

7) LDL

Low density lipoprotein

8) HDL

4) KD1.7:1 : Ketogenic nutrition drink 1.7:1

High density

9) Significantly different at p < 0.05 by chi-square test, Fisher’ s exact test, ANOVA test,

Kruscal Wallis test.
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N

) AFFA 712 Tt B FHAF

O 273 A7 A 71t & WA B €F AHAFS KD4A11F 1159.1+416
kcal, KD1.7:171%& 1280.8+262.2 kcal, BDZ+ 1357.1£292.5 kcalella 19 2o E&F3}
AT FA 712 XY AHTG dF] Ht Aole KD4:1IF 799.7£373.2 keal, KD1.7:1
1% 743.8+£157.5 kcal, BD1E 716.2+94.4 kcalol|dth. =5 Al 1EF7HY f9F e x}o)
7F YEhA] &+

2

O B B35 H¥Fe KD41aE 9.7+35 g KDL7:11%F 145+30 g BDIE
190.0+40.9 golar, Ho 2o AHFS KD411E 0.0+0.0 g, KDL.7:11F 4.3+0.9
g BDIE 6.8+1.5 go]A<

O H# oA g3 =ZFe KD411E 193+6.9 g KDL7:11E 51.2+105 g BDI1E
54.3+11.7 g, B AW AHFS KD411F 115.9+41.6 g KDL7:11F 113.6+23.2 g,
BDI&F 47.5+10.2 gl B+ EFAL HAHFLS KD412F 24.1+87 g, KDL.7:11F
0.0+0.0 g, BDIHF 13.6%£29 golx BF Al IF3+e F9A<Q Zol7t vehd (&
2-8-2)

F 2-8-2. Average daily dietary intake in each group during 2 weeks intervention

KD4:1? KD1.7:1¥ BDY 5
(n-8) (n=11) (n=11) prvalue
Energy(kcal) 1159.1+416.17  1280.8+262.2 1357.14£292.5 0.583
Energy deficit” — 799.7+373.2 743.8+157.5 716.2+94.4 0.765
Carbohydrate(g) 9.7+35° 14.5+3.0° 190.0+40.9° 0.000
Fiber(g) 0.0£0.0° 43+0.9" 6.8+ 1.5 0.000
Protein(g) 19.3+6.9" 51.2+10.5° 54.3+1L.7° 0.000
Fat(g) 115.9+41.6° 113.6+23.2° 47.5+10.2° 0.000
Saturated fat(g) 24.1+8.7° 0.0£0.0° 13.6+2.9" 0.000

1 Values are means *+ SD

2) KD4:1 : Ketogenic nutrition drink 4:1  3) KD1.7:1 : Ketogenic nutrition drink 1.7:1

4) BD : Balanced nutrition drink

5) Deficit of energy requirements and energy

6) Significantly different at p<0.05 by Kruscal Wallis test, Mann Whitney U test (post hoc
test).

&
2
oX
A

=)
2
N
2%
A\
E
2

B 2.
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O @wd, FAZF Wske 079 17, 1579 2740l KDA1TE% BDIFAA #215
A Z2sga, KDLT1DEAME #2189 ol el 28, 53 A%, A%,
BMI W3t 079 157, 179} 25 Akolo] RE JEeIA FolohA Zastde(E 2-8-3)

E 2-8-3. Changes in anthropometry and body composition by each group

KD4:1? KDI1.7:1% BDY

AOw-1w>  Alw-2w®  AOw-2w” AOw-1w  Alw-2w  AOw-2w AOw-1w  Alw-2w  AOw-2w

(n=13) (n=8) (n=8) (=13)  (n=11)  (n=11) (=11)  (n=11)  (n=11)
Body water(L) 2.2+1.3/"  05+0.8  2.8+1.1f 1.1£1.4%  03+1.0 1.5+1.1% 1240.7] 0305  1.5+0.8f
Protein(kg) 0.5£0.3]  02+£02f  0.7+0.3] 0.3+0.4  0.1£03  0.4+0.3% 0.3+0.2]  0.1202F 0.4+0.2]
Mineral(kg) 0.240.1]  0.0£0.1  0.3+0.1% 0.1£0.11  0.0+£0.1  0.2+0.1] 0.140.1]  0.140.1  0.240.1%
Bod
.y 3.9+41.4]  1.7+0.7]  5.9+1.8/ 33+1.2]  1.041.17  4.4+1.5] 23+1.0]  1.120.7]  3.4+1.3]
weight(kg)
Skeletal

1.5£1.0f  0.420.5¢  2.1+0.8] 07412  03+0.8 1.0£1.0% 0.9+0.5]  0.3+0.41 1.2+0.6f
muscle(kg)
Body fat

1.1£1.0f  1.0+0.8f  2.2+1.4f 1.842.0f 0.5+0.8% 2.5+1.9% 0.8+0.5% 0.6£0.61 1.3£0.7%
mass(kg)
BMI(kg/m’)¥ 14205  05+02]  2.1x0.6% 1.1£0.4]  03+0.41 1.5+0.5] 0.8+0.3% 0.4+03}% 1.2+0.4%
Waist
circumference  3.542.5]  1.4+1.7  4.8+2.1f 37426  0.8+22  4.6+3.9% 3.0£1.9f  1.5+1.7F 4.5+2.0%
(cm)
Hip
circumference ~ 2.0+1.8%  2.0£1.5%  3.9+2.0% 1.8+1.8% 1.1+0.9% 3.1+1.0] 1240.8%  0.9+1.5 2.1+1.6%
(cm)

1 Values are means + SD

2) KD4:1 : Ketogenic nutrition drink 4:1  3) KD1.7:1 : Ketogenic nutrition drink 1.7:1 4) BD
: Balanced nutrition drink

5) Difference between Oweek and lweek 6) Difference between 1week and 2weeks 7)
Difference between Oweek and 2weeks 8) BMI : Body mass index

* Significance as determined by Paired t-test, Wilcowon signed rank test. P-value less than
T p<0.05, ¥ p<0.01, § p<0.001

() HAHA
Total cholesterol W3}= 0F¢F 25 Ako]o] KD4:1 1ES F9 A2 2pol7t VEUA 2k
3, KDL7:1283 BDAFANAE Fo3A Zad. 059 1FA)dEs 28 284
oAl Aot YERA] e tar, 1579 2FAoldl& BE FAAA FYtA ZAstd e
U, wrdo) Triglyceride ¥W3l= 059 15, 1579 23, 079 2504 RE 150 £937
Q1 x}ol7} YERA &S LDL cholesterol W3l 0572 25FAFo]o KD4:11E58 #9914
A Zpeol7F bR ¢kal, KDL.7:17153 BDI1&S FY3tAl Zastdth 078 154}
oldl&= EE IFoA FAQl Zol7b UEhA &gk, 158 2F A BE IF
A folstAl 7F4F HDL cholesterol ®st= Alzte] #AGle]l 1F BA Gl f2o4
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2 pol7h UEA &gk, BDIEE 079k 1%, 059 2704 #2122l o]}t vt
UA SSER, 159} 27 Aelol Al frolshl Bashale (E 285

¥ 2-8-4. Changes in blood lipids by each group

KD4:1? KD1.7:1¥ BDY

AOw-1w>  Alw-2w®  AOw-2w" AOw-1w  Alw-2w  AOw-2w AOw-1w  Alw-2w  AOw-2w

(n=13) (n=8) (n=8) (n=13) (n=11) (n=11) (n=11) (n=11) (n=11)
Total
cholesterol -2.5+21.9Y 23.0£15.1% 18.3+22.0 -1.3£18.9  18.9+18.2f 14.0+13.9% -2.6£16.0 14.6£17.21  11.9+15.2%
(mg/dL)
Triglyceride

18.4+£99.9 -7.4+£57.8 27.7+43.9 7.9444.3 5.0+30.1 14.3+£33.9 8.4+44.6 -7.24£22.6 1.2+40.9
(mg/dL)
LDL
cholesterol -8.2420.6 24.5+15.3% 11.6£22.6 -3.4+17.4  15.5+18.2F 9.6+13.2F -4.6+13.9 15.0+14.8% 10.4+£9.2%
(mg/dL)®
HDL
cholesterol 1.5+10.6 -0.6+6.8 0.6=13.7 2.845.9 0.1+3.8 23438 0.8+£6.8 2.943.2F 3.7+8.2
(mg/dL)”

1) Values are means + SD

2) KD4:1 : Ketogenic nutrition drink 4:1  3) KD1.7:1 : Ketogenic nutrition drink 1.7:1 4) BD
: Balanced nutrition drink

5) Difference between Oweek and 1lweek 6) Difference betweeen 1week and 2weeks 7)
Difference between Oweek and 2weeks

8) LDL : Low density lipoprotein ~ 9) HDL : High density lipoprotein

* Significance as determined by Paired t-test, Wilcowon signed rank test. P-value less than
T p<0.05, ¥ p<0.01, § p<0.001

(mh 2 AEA FAF

O Total ketone, Acetoacetate, B -Hydroxybutyric acid ¥3t= AT A (A AZ A 05),
T (TA AA F 15), F (SA AA F 259 Aztel wat ZF 254 FA A}l
7} YEebska, Total ketone, A -Hydroxybutyric acid ¥3}= Al7bol] whe}t 185319 F9A
ol A5zg a3y} Yelgtom Acetoacetate WHat= Algto] whgl 1&E3Ee] fojF el A
32HE a3 e o

O Total ketone, Acetoacetate, @ -Hydroxybutyric acid Hs}l= 0579 15 }O] ANA F2A
o

o2 FASRALI 159k 25 Abolol A fo el Aol7h UBbA e (E 2-8-6, 13
2-8-2)
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¥ 2-8-5. Changes in ketone

body biomarkers of each group at Oweek, lweek and

2weeks
p-valu p-valu p-valu p-value
KD4:1? e KD1.7:1¥ e BD? e 5)
(n=8) Time (n=11) Time (n=11) Time Time x
Group
Total ketone(mmol/L)
Oweek 0.12+0.05" 0.20+0.14 0.18+0.07
1weeks 1.67+1.04  0.003 1.20+0.58  0.000  0.25+0.23 0.018 0.001
2weeks 2.05+1.55 1.33+0.85 0.46+0.36
Acetoacetate(mmol/L)
Oweek 0.05+0.02 0.09+0.06 0.08+0.04
1weeks 0.48+0.37 0.03 0.42+0.19  0.000  0.12+0.12 0.024 0.124
2weeks 0.60+0.54 0.47+0.27 0.24+0.20
£ -Hydroxybutyric acid(mmol/L)
Oweek 0.07%0.03 0.11+0.08 0.10+0.03
1weeks 1.19+0.76 0.002  0.78+0.48  0.003  0.13+0.12 0.047 0.001
2weeks 1.44+1.12 0.86+0.73 0.22+0.21

1) Values are means + SD

2) KD4:1 : Ketogenic nutrition drink 4:1

4) BD : Balanced nutrition drink

5) Significantly different at p<0.05 by Repeated measures ANOVA
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3) KD1.7:1 : Ketogenic nutrition drink  1.7:1



Total ketone*

7 §
o 25 7T
= §
a 2 T \ pe
= = ] 2
. 1.5 ; l' + |
g 11§
-~
T 05 - || L -
S 0 = J Bl | Bl 0 H
05 KD 4:1 KD 1.7:1 BD

HOweek ™ Iweek ®2weeks

B-Hydroxybutyric acid*

S | I |

%
ED 41 KD 1.7:1 BJD

p-Hydroxybutyric acid. mmol/L

B (week ®lweek ®2weeks

Acetoacetate*
0.8 §

':J 0.7 T ‘ §
g 0.6 S ]: FH—t
g o +
= 0.5 - -
E 0.4 | | _l_ | §
g 0.3 - [
5 0.2 - L ‘ | l
£ 0.1 - - | |

, «=m EEE  EEs

KD 4:1 KD1.7:1 BD

E(week ®lweek ®2weeks

1% 2-8-2. Changes in ketone body biomarkers by each group at Oweek, 1week and 2weeks

* . Significant difference time and main effect by Repeated Measured ANOVA

1 1 : Significant difference between Oweek and lweek by Paired t-test, Wilcowon
signed rank test.

+ ¥ . Significant difference between lweek and 2weeks by Paired t-test, Wilcowon
signed rank test.

§ : Significant difference between Oweek and 2weeks by Paired t-test, Wilcowon signed
rank test.

¥ W3ks KD4:l, KDL7:1Z2FA A+ A (FA A7 A 05), 5 (F
A DA F 1), F (FA LA F 259 Aol w2t FoF ] Zpolrt yEhd. W], A
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34 Wa= KDA1ZFoNA Aol wet 722]1 2ho|7F vebta, BR-gwkgt, &
202 W3k BD

she KDL7ALE oA Azl met foj#el 2oz} ehe, Eu
Aztel we} solHQl Zolt vhehg

7Z+E] H3lwk KD4:1, KD1.725 0 A A7t W& foAQl zpol7t 257 YEy:
FAEANAE Aol B FolF Aolrt aFIe) dehdA & A543

¥ Wals KD4L KDL7ALF oI A 059} 15 Atelo] felz o2 Frsant 15 2F
Aolel §A8 (19 2-8-3)
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Nausea® Constipation®

45 45 %
4 i 1 i1
5 §s g5
= (-
5 3 3
ko5 g2s
i £ 2
& LS E L5
Z S 1
0.5 Yos
0 0
KD L7:1 BD KD 41 KD 1L.7:1 BD
mOweek mlweek ®2weeks m0week ®lweek ®2weeks
Decreased appetite* Gas*
435 45
4 4
g it &
F3s % 3.5 it
& 3 = s 2
3 25 8 25 §
a2 2 )
51s 51s
g 1 1
. 0.5 0.5
0 0
KD 1.7:1 BD KD 41 KD171 BD
m0week mlweek m2weeks MOweek MWlweek M2weeks
Tritation™ Muscle weakness*
435 o 43 §
4 E 4 =
53 35
. 2.5 gt g 2.5 i
£ 15 ,
E =
=15 a1s i
a1 g 1 :
0.5 S 05
0 0
KD 4:1 KD 1.7:1 BD KD 4:1 KD 1.7:1 BD
m0week mlweek m2weeks mOweek mlweek =2weeks
Fullness*
45
4
= 3.5
i
>15 :
&
)
g5
ol
0.5
0
KD 4:1 KD 1.7:1 BD

HOweek MWlweek H2weeks

1% 2-8-3. Changes in symptom scores(side effects) reported by each group
* . Significant difference time and main effect by Repeated Measured
11 : Significant difference between Oweek and lweek by Paired t-test, Wilcowon
signed rank test.
¥ ¥ : Significant difference between lweek and 2weeks by Paired t-test, Wilcowon
signed rank test.
§ : Significant difference between Oweek and 2weeks by Paired t-test, Wilcowon
signed rank test.
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F# 2-8-12. Characteristics of groups by T-test

KK (n=15) NN (n=16) p-value
Age 71.07£4.92 64.88+4.03 .001
Height 157+8.69 155.06+7.52 514
Weight change 3.53£.990 3.5%x1.10 .930
Exercise (times/wk) 3.07£.96 2.81+£1.38 .5H8
Exercise time (min) 52+21.11 33.75+25.26 .037
3 2-8-13. Anthropometric measurement
KK (n=15) NN (n=15)
Baseline 10 days 21 days Baseline 10 days 21 days
Weight 62.5+ 84 62.4+8.1 62.2+8.6 61.1+6.7 61.1+6.7 61.2+6.9
SMM
(skeletal
22.99+4.35 20.39+£6.50
muscle 23.01+£4.08 22.96+4.33 21.45+3.37 20.23+6.35
mass)
BFM
(body fat 20.03£6.09 19.94+6.26 21.54+3.63 19.69+6.50 19.63+6.65
20.06£6.22
mass)
BMI
(body
25.34+£2.94 25.30+2.80 25.04+2.84 25224225 23.57£6.87 23.60%6.89
mass
index)
PBF
(percent  31.88+8.02 32.03+8.20 31.90+8.13 35.33+5.02 32.09+10.13
32.25+9.94
body fat)
WHR
(waist-hip  0.86+0.05 0.86+0.06 0.85+0.05 0.89+0.02 0.84+0.23 0.84+0.23
ratio)
VFL
(visceral  9.07+3.54 9.07£3.77 9.00%+3.60 9.00+3.44 9.07+3.56
10.07+2.28
fat level)
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X 2-8-14. Descriptive Statistics of changes of K-MMSE

KK NN

p-value
Baseline 21days Baseline 21days
(n=15) (n=13) (n=16) (n=15)
K-MMSE 015 + 18 26.3 + 25.3 + 25.9 + 007
T 3.0 2.9 3.0 '
E 2-8-15. Weight difference between baseline and 21days
KK (n=13) NN (n=14) p-value
Difference_wt 0.393 £ 0.503 -0.046 = 0.834 .0411
2
E 2-8-16. K-MMSE difference between baseline and 21days
KK
Median NN (n=15) Median p-value
(n=13)
Difference_ KMMSE 1 0.93+2.58 0 .0363
2.00+£2.71
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# 2-8-17. BMI difference between baseline and 21days

KK (n=13) Median NN (n=15) Median p—-value
difference_BMI  0.164 + 0.198 -0.1 -0.00 £ 0.353 0.2 .0397

i
18
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& - v + Group 2
23 L] =4 Y- 5 £
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¥ 2-8-18. 4m Gait speed (sec) between baseline and 21days

KK (n=13) Median NN (n=15) Median p-value

Difference_4m

. -0.83+ 0.88 -0.97 -0.13 £0.24 -0.16 .0129
gait speed
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BIAHE%
© ASIA igalel RIS D1 Accerss ZABIOID KO 5 HIy LI Ry
Holl S 2451 A10f 2Hg 1 o

HEEY

* Mild-to-moderate Alzheimer's disease Ci

< EEGOMDLRAN Y ME} SAE A0] RXHZOPY Il B2 e AYT O AR Ketone B
» 5% genotype (ApoE4 negative) & JHT Cii4oll 22}

+ 40 gram(217kcal) 30/Box $280 (on-line ’57})/0:\:9 aday

A Accera = P

.+ FUANYHER

4 e 8% (FAF X2 §3) “*I"oﬁ

»  Medium-~chain triglycerides (MCTs) B %—Q et gt

« Contains milk and soy . _Hg Qs 24T

= Gluten-free CERES 252
+ FYE: Caprylic triglyceride (224 0, BUS R2H)
. YME ESyolEy

40,8
a0 | APOE4()

HABL CHEZA BIsto) 210 otel BRFOH

477 A0|Z HAEIA. 3 \}// 18

§ 0 o
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BRETET I8

HEAID COO|ERLS
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* B2 AAILolIM Xbeix|o 2 WAISHE LHQI YAt 215 2 3BHe 221y - ?‘

+ “PrinitKeto OS(ketone operatingsystem)'s 2iety AEwznz 1
ABIX7HSHIEA|O| K| QIOLE HIEFE UEOIF E

. olLX| B} HE U4 £8, 48 HASE UL oHE 122 1 PREWORKOUT WEIGHTL0SS GENERAL HEALTH
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E 2-9-1 FAEHF 74 HFFR)

x84 E 74
= @44 HH 7=
s 10 o]3} (EZEAF &3
dF -
Zowz EA & o] folojof gt} (thet, Ao EAG AdE B8V O FAFF
°]3})
Z A% FEA & o] folojof gt} (theE, Ao EAAY AdE B8V oA FAFF
k)
H]E}T] FEAF o]olojoF gt} (HIEFNl A, Bl1, B2, B6, C, D, E, Wolok4l, |4t
ghato] 2 8-ghth)
7714 FEAF o)olojof gt} (Zw, H, ol st A {3
i 0.2 mg/100kcal °]slo]ojol ot (B4 i AFH7FES AT 729
ki)
18 R n=5, c=0, m=0
Al 5= n=5, c=1, m=10, M=100 (Er?al'xﬂ =2 n=5, c=2, m=1,000, M=10,000)
Ef 2 A 4=
HEA 2] 2 A n=5, ¢=0, m=100
et R
7 olm], o]H {l&
v olu], o] §l&
o= =% °]E 10mg/kg °©l3t
IRy
&=
Lot &<l
2=t
g T | AERdZ 24
AduEg e - 24
gl zH ol B AEAY 2~ 54
A28 A+ . =4
A2ty AFY/EFE 0 24
oAAYel JdEZZFEI}F o4
Z22EHYS HzHA A 0 24
FAELENTFH - 4
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MUR-18-01358-3350

AI ol E & f\“l o = B EEE e L5
e g s ENEE ygaE =
— = - aTil HALCE R
HEE HEH ZEE4H 181005 25ml.
.- ulesai 125
HZEA A RRF EFEE —_—
oAk Ly 75ml WAL Ol
BRM  |mEgAEF) — =] SE——
HESY |BABAE qux  wa HEE et il
ME R 0181016 HERY  [126m | wewn ugrizsmi B0
HEURF (20182005 £87)pt 20190404 e T o
o HEzA o|z|0l ofAHT e U _ 1 T I
SlgIEE  [HEM LS ROPMETE U ve mgi2EmL AR | dEBmicd )
HeEtzt MM oj2is Hape ch3a 2Lk u g1zt Ao yasmIcry =
apet /15l BAE0Y NETEICEY
- 12
ETET Bl | B HERE A By e |meEal
_ uE mg/125mL
[1E-3-11-3 1251 MEEH Hy BSE ugA2smi HEFH
— HWUAEAEE EPMASY
ey /125mL EAR ol 4ERY M Gl s | vesORM | =g
TeSEAEY 2 AT e D)
g @135k SR Oja HESH 43 W g el mg/125mt B
s T FHUGIM Y LIEUE | mylzaml e )
ZopR)y /125mi | Head =HE o mgr125mL g
i cezmy | . 2,
E@AY /1351 | szan =y o ¥ LT
3 - GrgE P % [wasuus
Fuamg gt 4E2H =g ]
— - Gy o= 94125l e
1 125mlL a1 23 ICP "
=8 | moizm uzzmicey | ae E EERr TS
FET ugRE/LZS TAIY O = =  ERa
m e SUAEEE
H{EHRIEL mg125mL BAIY Ol
T aUNEE
ulefels12 w25 BAZOIL T aAEE
H|Etelnz mg/125ml BAIZ Ol4 e agudnE
R P yszon AEMYRE
— HaHg az P EY] o
HIEFRIC M 125l
E S N— HPCHEE | WAE(HE 1441 | Bolg WEE 100013 )
HEteD utrtasml BAJE ol HEEH i Ab)
HPLCEES
| 213 page
1/3 page
a9 2-9-2. AEL NFARA
FE71% A% B TFe Fu AF N
4 713 A% Bl add ol AF 7

O AEL AFe d7 34 Fal Ausgon, Avyo] $53 Hedgoz 2y ol
Uk A4 #5718 BEdA /e veste 64LE ARHe ot AE
5 4 HE7)

Zaste] A7) REHZEE Y8t 3.

O AAF B A FufFS agste] LuA7t gsstal, &85/ 52 754 o @7k Bt
Rout, ofe] 74A] gre] AlFS Q= dk& ONS (oral nutrition supplement)®] 574

7] WEEA] o] o] ok 3 uwhebA], s #AgelA o] AEHIH, thFdt
7o m 2oly &S A&KH o HE g
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5. 93] X Hl rho] A& &8

O AEd &4 & AF=dA HHE =4 3
A =(KETO 2018)° o s+ slld st3l= A AA dE7Fso] 2o AEAE A olA]
of 3t x-%5 Ffrstal EEsts Ste AR, 2008 ml=olA AlAEC] =, JHuThe}

oF 100] ®o] o2& AL FH ARE W)

a9
10&. ¢4t JHE A3}
1 =% A%
7} SCI =&
No &
—_ Different biological behaviors in left-sided pancreatic cancer according
to Yonsei criteria: Proposal of a modified Yonsei criteria score
- Seoung Yoon Rho, Mijin Yun, Chang Moo Kang,Sung Hwan Lee,
1 A Ho Kyoung Hwang, Woo Jung Lee
st&x| | Pancreatology
Vol. (NO.) | 18(8) 990-995
S 72 | 89
Potential Impact of Phellinus linteus on Adherence to Adjuvant
= Treatment  After  Curative  Resection of  Pancreatic  Ductal
Adenocarcinoma: Outcomes of a Propensity Score-Matched Analysis
9 - Sung Hwan Lee, Ho Kyoung Hwang, Chang Moo Kang, and Woo Jung
Lee
st& 2w | Integrative Cancer Therapies
Vol. (NO.) | Article first published online: December 3, 2018
Fel 7 | 89
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The Potential Use of a Ketogenic Diet in Pancreatobiliary

=
Cancer Patients After Pancreatectomy
- Ju Hye Ok, Ho Sun Lee, Hae Yun CHUNG, Sung Hwan Lee,
2
3 ? Eun Jeong Choi, Chang Moo Kang and Song Mi Lee

st=2 | ANTICANCER RESEARCH

Vol. (NO.) | 38: 6519-6527

Zuel | A9

Two-Week Exclusive Supplementation of Modified Ketogenic Nutrition
=4 Drink Reserves Lean Body Mass and Improves Blood Lipid Profile in
Obese Adults: A Randomized Clinical Trial

4 Z A Hae-Ryeon Choi, Jinmin Kim, Hyojung Lim, Yoo Kyoung Park 1

st<=x]1 | nutrients

Vol. (NO.) | 10(12)

=] T2 | e

. BISCl =&

No W&
wm Rgtlonale, Feasibility and Acceptability of Ketogenic
Diet for Cancer Treatment
1 A A4 Hae-Yun Chung' and Yoo Kyoung Park®
StEAH o st 3]
Vol. (NO.) 22
9] 8 | =)
o SR
No B 37 a3 9 A PN =
S PARS IS - * )
1 ;ﬂ Sty 2 i a7 2016.11.26 | FJista i
ELE R R gt == ° 5
2 j | ; % 51 +S © 23] 2017.07.01 |M ol Eis=
< e LR L 2k
3| @FHEIEAY3 R 20171108 |27 Ea
4 6" global symposium on AT 2018.10.5 A ﬂjz‘?‘j;‘ﬂé—“—] =
ketogenic_ thergpies for " A=A jﬂ A .
5 neurological disorders o] & m 2018.10.5 = g
535
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2018 AEAANTL g o] Az W ArebE o o gkl = 10-1775700
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Zdd= =35 Z49 =4 4 W5
. GEEE
FE B4 gPRE Ay | LT
2018 = g 32 &3 o el 10-2018-0143577
Tt Areha e
3. 71% o4
d= A% A FAA
EZ o285 ¥ Ratio _ .
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1. 82 dSE=F T4
» o}3Ate] oF 70~-80% 7t S A
« o}gAle] 22971 HgEEko = AlEhg

Y doAte] Jekde 2apodz  YRIA0YHE 7 FYEEE A

2" YA~ - E 20|

shelo.m Grant® Ropka{1906} & ot ghata] =dokf=p
Fr 31%ecllA] B7%EH] S| AL W7 YWale B9 ¥
7h odakitak ahefeln dhaich mql o) @) gl ookl 4k
Wz obe] =B APA o dF B FohA
7l AT sbed s} s Alope] FRcle e Aps
Al slet obgbabe] 2287 A E5) ofobdapaa spetdct
at ¥ odbeEcl

pAOlL LR O)a| S

=l HiE 3 2001004, 10225 gl

WEAF 10MGTEE Ofd A 20}

ALt A BEH10F E THO| FUET HEFD HOo LR

SR B0 QAT MEY BrnEE BER 25E R Ul
AED] THP BET IPMEIYE (HOE HeEAE
71 AT AYRE W2%7 WHSI HEIFOID 0W RO

Alh|p HOp S0P 20T

Ref 1) g%, o9, 20, JHE g FHyH 24 F7, dHdei g A 29 271-280

2. 4 & 73 2

- e Yot A RE BAle] N8 BA2 wa Ny|H, o2 A ARBete o

A7 sA st 25 715 Ast, 7|5 A} 2] @ A& o2 vEpvhe

Ref) Vag cutzem E., Areads J. The causes and consequences of
cancer-assoctated malnutriton, European journs!
of oacology aursing Hsuppl. 2} - S51-63 (2006)
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AEH-01

LER[O] 0§ &=

3. 4% gid 5=

+ gEAtE R =9 Bzl HE €F 2 D F 3 7F] 20% °1F STt
« HEAe) A5 S g o] o] FalGe] 4 === =gt

L% WL d9d Haw
2} gh7) 26~80 keal / kg 1~16g/keg

Aet =913} 20~30 kcal / kg 1~1.2g kg

| - —— IRIEIARYE Wi YHAL oA R 0|2
4 1 prT——— SISIEIORUS Wi RIEIAIO) Ofu4A| 3R 1)

Bl - EUN
B e 2

e LEC LR D -ELFRL YL
S AR U i B 2 e gl 2 APl e RREe B9 elp A

2 ghat o spato) 3 gluch 4 sl 5718 sl Aefolu s

(Winningham, 2000 &J 2] 5 50] 3 =0l 2F A TRE Y 4
| kAt pos Ty A s B Waneg. 20000
Frrees K Thats e

Ssieh AekHE ol TEEEHE )

32ge & Shatel o vkt Hehe]

A Sul o] Sal grgtale skt ol Meke] 15 gige] o
HY e Hefjpo] o= HWy

oy Wang. 2002 o1 143§k 50

Ay ] 282] o Eol jun &

{ x5l Thasi 4T %

1o 55 KRR £t el 8 o T Efesensetal 2002 B 4= 3

Ref1) 2o eld gE-HE HE B8 o F JF ¥ug, 98 2ni1s)
RefZ) gelg, o Vg agE o PRI A JAER HE | A2 eAggietala 1404)258-268 (2012)
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ZEAe FLelE ?E HS,

Z7} dFsA § B9 Add AF (29 67183 16.69 92 dFH])
DR YURANEE 109 (A S E : 516055-3)
cAdY, MY Y, SAYRT, ANdNE FEAF U 9A4GT 98 (58] 31 BR SCIEE s 5 )

Fu] 92 125ml AL 41F 125ml/150kcal
D ohobE ghet AW T Tl B R 2l A o] Holzl a8 2HR AEH 25 AF

Ref} Method for providing suirfifon (o elderly patfients US 6685468 4. FM Lin ef ai. 21
Rer) B7lsl@ JE-HE Fo @38 S F S8 Fu g, A28 (2018)

Ao sk 7
(BN FEEA A2EE L AU /9494 AL
D9 AR T AT 28 P FL AP B > £ UE 43

T 29 AR A & 820 & 22 999 S A2 &2 20% A4 s
P19 UL 7IEA A (AF 60kg 71E)

2 &S5 58 Y4 Al &F5F 9l= MCT 0il AR

Ref! ¥ Yoshimura, ef al GHRELIN ACTIVATION BY INGESTION OF MEINUM-CHAIN TRIGLYCERIDES IV HEALTHY ADLLTS:
AFLOT TRIAL JAping Res Clin Practice 7-d2-48 (20 &)

SAE GAAAE A% AaE AF (1.7 g/160 keal)

<HRHUEE>

b o4 ue % HE =l HE % e i) ua %
WG 2% | mL 125 [} 01K m 14 R o i 110 16
s ETHET 150 L | HEE, | mg 03 = El mg 17 W
?“E@ EL AR a 155 1 HEFEE; | mg 03 H afat e 2 4
P ©F 7 1 v e iRy ma 03 X A4 | m 45 14
—l Hoifih | o 0E5 1 BEpIIB, m oz 21 s mag 260 7
d oy | q B 11 | epOie my o m agec | . ] 17
; |5 q FEES b Ak m B0 0 a7t meg £ e}
[ ye® | mg 140 7 LM [ mg ME 3 0 23 g 013 i
E HIEFIA | pe RE 140 2 Hl 2 &l n [ = L-oi2EL  mg 500 F
= HIEFD | 2 E) S KA mg o [LFEyR| mg 15 it
HIEFPIE | mg e-TE 2 T uE g 120 17 e g 80
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APATE B9 a7E

- AAdTadM 9AFET HFE SR
- 55 ¥7 (56349 A10-2018-0143677%)
-SCl=E Fa %

27 7105 %vs. 542+ 26.3% (p=0.015)
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o oﬁ—?‘% %ﬁﬁ ﬁ_-ﬂ'%

A mAN QAT FF EE
- E8 4= (E8&Y A10-2018-01436775)

AE A +&47 vlaste] HY A PG-SGA AF7} fel3e=z 58
Y7ol A PG-SGA HAF7t fRAHE S 59

P O

* praip
ADC
=50

3 B

* HEHAHEAE -

praCiP D

prefP [1H

Control group Case Qroup

Figure 3. Change of PG-SGA score between groups

PG-SGA ¥4 #@5} dFeA A3 45T 8= 0%

=& (wall aouriahed) Bimaderate matnutriion C {sevare malnulrition)

T |
e+ s
OFD

prear

e

F

Cantral group Case group

Figure 4. Chianges in the prevalence of maloatrition
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(44) 0.05% 40} 1009
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A= A

C-05-03

A

3 7

9] BAA AE BF

F =4 2 a9 AL A%

Z/\].E

3l AF T BIFEeS 2As AARE 100 S8

Formulation ¥ A& A4

7%]5 D HIAE W&ol oF L7
FEEo] AAEFE 100% ST

base formular A7) }

1= 749 9F AL

rJ

3071A] & T A A

g ez MAH 3744
NEZ HSHANE A Y5t

°l MEEE 7]FOCZ ranking test(ss

AWE ANl HF 3714

kS MASE AH| A g 34

% 3} base formulas Z=%3H
AIEFE 100% 243

pilot design & lab scale trial

lab scale?] vjgte|~E 45
A 2D #F48 A4S 55

2 pilot Wi 9 34 A
ASREF 100% 243

AEAT Bd UFATE ADASAN Bd AFAT RB A% selwor Auad AA
N 24 D AFAA stol AAEE 100% BT

A2AA HFNA F2F 7ol AFY BA AF
$guA gY 53 A3 e ol FEH] F AN foF FFMA P

a7 Q3] AFEE 100% 24T

Ee] BUANA AEH zof HABAL AAAE ° 2
% AEY AANE Feste] AR WA A FBR
& AEA GAT 3070 ol e L4 FRUGEA, 14, &

2 5)Z Magdasid AAER 100% 243

fé" AZ AFol et AsEAE Tt 3 Yol &
HE A pilot dS T3l e WYY HdHdE F
st AEAol dd AE AMH =T AAEFE 100%
Skl

SRR
sixe] @A A BA

A BAE ez Pd thAASE A7 o
F2AE 53ty UPLC—MS(LTQ—orbitrap)ﬂ 715 283 o
Zo A

AR B4 gl BHYHAT /4R E 8 AES B
o£ 9e plot 4VE Foh AU A2l Ay @

o] 470w
gApe] AEA B

st g A% W BY 48T Hﬂr%E 100% 283

| A I orslzlo] & AEA L W3 T
3 Ao LC—MS/MS% o] &3l negative R E=ollA A
E 100% A%

AL 8ol g E£d
Stewrs

g; E3 AER 9 FForAFo kS 3}

[} —

=
olalgom st&utE 1AL dtol, HIAEFE 100% DA S

based formulation 43 A 2+A

pllot AFE AAT & = AAEe] A7 Fa180
AR)re] sapEle] Bl E Fa HH] ARBE 100%
24%.
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A FEFHE olf3te hAY =A(EE ACF, AC &
70 DNA &= F7ho] dgso] FxgHo] AAER

B 2l $EAY 2dEY
100% 243t
L 239 =
CERE A A B 7

A} A 4--8 base formula 7§

Ely

42 D o A s TS

il

FgaAds 2 2pEstd
o}
=

A A= N

/S‘JJ- =3 tiH] 100% %’““F}
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