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Obesity is chronic, relapsing disease !!

Pharmacotherapy for long-term use

Despite the efficacy of pharmacotherapy in producing weight
loss, drugs used for weight loss are often discontinued. Reasons
for cessation of therapy include costs, concerns regarding side
effects and the perception that the medication is no longer
necessary as a sufficient amount of weight is lost.?' On the

ﬂontrary, if therapy is well tolerated and effective, it should be\
continued, similarly to the way antihypertensive and antidiabetic
medications are continued even after blood pressure or
glycaemic control is at target. This reflects the fact that obesity
Is a chronic disease that requires sustained treatment, with
pharmacotherapy playing an important role in promoting long-
term weight maintenance and limiting weight regain.
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Mechanism of Appetite Regulation

# 3 FDAGIM 317¢3t B2 X|2%]|

% M @M g 2] 5ug
Phentermine | Suppresses | Hyperthyroidism MAQ inhibitors Nervousness
Feeding behavior, e.g., appetie | Glaucoma Insomnia
amygdala, cerebral cortex Agiation _ Dry mouih
Pregnancy or bresat feeding
¢ T i (Category X)
MAQ inhibitor within 14 days
Lateral hypothalamus Use with caution; cardiovascuar
diseases, history of drug abuse
@ Orlistat Inhibit fat Pregnancy or bresat feeding Cyclosporine Abdominal pain
absorption (Category X) Warfarine Bowel urgency
T Other fat-soluble  Steatorrhea
: drugs Fecal incontinence
Paraventricular nucleus Hepaloloxiciy
Orexigenic Anorexigenic Oxalate nephropathy
Y1R CCK, MC3R, MC4R Phentermine— | Phentermine | Hyperthyroidism MAO inhibitors Dry mouth
A A Topiramale effect Glaucoma Opioid or Dizziness
f ! 1-MSH (Qsymia®) | + topiramate; | Agitation other central Constipation
unknown | Pregnancy or bresat teeding nervous system  Paresthesia
- Arcuate nucleus (Category X) depressants Psychiatric and cognitive
MAQ inhibitor within 14 days CYP3A4 and adverse events

e

Use wilh caution; cardiovascuar
diseases, history of drug abuse
Depression

CYP1A2 inducers

Nephrolithiasis
Increased heart rate
Angle-closure glaucoma

Acute myopia
g Nallrexone—= | Supress ESRD Bupropion Nausea, vomiting
Ghrelin CCK, GLP-1 Insulin, PP, amylin Bupropiona appetite Pregnancy or bresat feeding Chronic opioid use  Constipation or diarrhea
(Contrave®) (Category X) or acule opiate  Headache
MAQ inhibitor within 14 days withdrawal Dizziness
Uncontrolled hypertension Linezolid Insomnia
Seizure disorder CYP2B6 inhibitores  Dry mouth
Eating disorder
Liraglutide Slows gastric | Personal or family history of Other hypoglycemci  Nausea, vomiting
(Xansenda® | empthying | medullary thyroid cancer agents Diarrhea
Increase Pregnancy or bresat feeding Constipation
satiety (Category X) Hypoglycemia
:l%! Z Mg. _‘X_g()“ '?3013}5 ZI§ R?_l Moderate to severe renal Pancreatitis
impairment Gallbladder disease

(ZX: Gastroenterology 2015:148:1219-1233)

Use with caution; History of
pancreatilis, severe renal
insufficiency

(&A: Bersoux S, et al, Cleve Clin J Med 2017:84(12):951-958)

Renal impairment
Suicidal thoughts




Effects of Exercise on Weight change

Changes
in Weight (Kg)
----- Without Exercise
0 ; - \With Exercise

0 2 4 6 8
Treatment ( Weeks)

(Blair, 1993)
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Moderate Physical Activity (KNHANES 08-15)

SsTNEEEH0

Cumulative
Frequency | Percent | Valid Percent | Percent
Valid 0 14689 | 669 68.9 68.9
? 1 3370 158 158 847
2 3268 153 153 100.0
Total 1327 (1000 100.0
a.dd=1
asMNASEHN S

Curmulative

Frequency | Percent | Valid Percent Percent

Valid 0 19944 702 702 702

829

100.0

a dg=1



Current Strategies for Obesity Management

Medical care
(Pharmacotherapy, surgery)
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= Evidence-based medicine

s A== “I’m part of a fiouble-blind study
O - to see how weight loss supplements
help people lose weight. I’m guessing |
o
u EE? O | E|_| El_ E e received the sugar pill placebos.”
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Mechanism of Lipolysis

ACTH e ———— 1
- TSH /nsulin, prostaglandin Ex
pinephrine ™ glycagori— nicotinic acid :
N [ [
ATP !

Hormone—sensitive

N [
£ —A dfenefg/'c;\ :
triacylglycerol lipase b

blockers L7 \

Thyroid /GTP ADENYLATE _ (inactive)
hormone CYCLASE FFA ="~
-
Growth -~ v
B one dependent Lipase
Inhibitors of CAMP protein phosphatasée

protein ) kKinase
synthes f/ Adenosine
Methyl PHOSPHODI— Hormone—sensitive
Xanthines ESTERASE riacylglycerol lipase & /- -~
(eg,caffeine) (active)
FFA+
. | 5> AMP ) diacylglycerol/
Thyroid , 69(§9 Diacylglycerol
hormone ) (5308’0/ lipase
Insulin 07 \ FFA+
OP\\“S -7 monoacylglycero/
L. Inhibitors of
Glucocorticoids . . FEA+O/ /
protein synthesis glycero

Physiology & Behavior 94 (2008) 219230



Roles of Vitamins & Minerals

STAGE Il

ELECTRON TRANSPORT AND

DIGESTION &

INTERMEDIARY METABOLISM

ASSIMILATION

OXIDATIVE PHOSPHORYLATION

FATS CARBOHYDRATES PROTEINS
Fatty Acids, Glycerol Glucose & Other Sugars - Amino Acids
Cholesterol 1
~ Keto Acids
2 -

LS Pyruvate — Lactate

Peinpaptie a2 82, B3, Bs, Lipoa (-81. B2, B3, Bs, Lipoate ]

S -

Acetyl CoA

> B-Hydroxybutyrate

m——> Oxaloacetate Citrate

Citric Acid Cycle

cis-Aconitate

‘Cysteine, Fe++

Malate

E— Fumarate INADEL

Isocitrate

a-ketogiutarate

~apH (87, Bz B3, Bs, Lipoa
~
Swccinyf-CoA

Swccinate

Lye

|

NADH
Dehydrogenase

(Coenzyme Qo J

T T
G‘os‘l‘ -
_,-" Cytochromes —

Hydroxymethylglutarate (HMG)

Oz H2>20

(Muscle, nerve function, maintenance, repair)
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Caffeine/ephedrine, Leptin

Weeks (& 1] AS0of 2749l S5 78
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a
§ 83/2| 50mit | 250mi | 355mid 120ml 240mith 275mi
= L AL 60mg 62.5mg 100mg 30mg 104mg 94mg
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c
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Caffeine + glucosyl hesperidin

Change of Total fat area Change of Visceral fatarea Change of Subcutaneous fat area
0 . 40 OPlacebo
2 20 BGH + Caf 25
20 ] 01— mGH+ Caf50
< £10 N T
g 0 g E 0 WCH+ Caf 75
° 10
'20 l & J. -10
| 1 -20
i+
0 1 20 ’ =30 FE
##
60 £ -30 -40
Fig. 2 Change in abdominal fat area after 12 weeks of intervention. Data are expressed as Mean +5D. #;p < 0.05, ##;p <001 v.s. Placebo.
n=15in each of groups except for Placebo (n=14). GH glucosyl hesperidin 500 mq, Caf 25, 50, 75 caffeine 25 mg, 50 mg, 75 mg

-75 healthy subjects with BMI; 24~30

-12 week intervention

-daily intake of 500mg of G-hesperidin + 25, 50, 75mg of caffeine
vs. placebo

-Double blined RCT

- Adenylate cyclase activation

- B adrenergic receptor activation? Nutr J 2016:15:6



Role of Carnitine in Fatty acid metabolism

* Play role in mitochondrial
energy production &

functions as a
neurotransmitter

< Acetyl-L-carnitine
= precursor to the molecule acetyl
coenzyme A, important in TCA

cycle

<+ N-acetyl-carnitine
= assists in the transportation of
long-chain fatty acids into
mitochondria for [3-oxidation

Nutritional Medicine. A. Gaby

! Intestinal -
Bacteria

Fatty Acids

i1 Vo » ,,'\"
% \R t
" : eceptors
N Mitochondria s

Laboratory Evaluation for Integrative and Functional Medicine



L-Carnitine on weight change

1000mg L-carnitine

Table 3 Anthropometry changes in patients treated with placebo and L-carnitine before and after 12 weeks of treatment

L-carnitine group (n =34) p? Placebo group (n =36) [ pP€
Weight (Kg) before 787 + 10.86 0001 7891 +£ 1218 0001 0937
after 7519+ 1084 7699 + 1270 0527
chnge -2.76 + 1.69 -195+173 0052
BMI (kg/m2) before 3304 + 667 0001 3210 +£ 430 0001 0471
after 3187 £ 6.56 31.29 + 456 0669
change -1.21 + 0.84 -0.79 £0.70 0027
Waist circumference (Cm) before 105.13 £ 904 0001 10592 + 1057 0.001 0728
after 9945+ 1172 10239+ 10.1 0262
change -5.65 + 5.85 -3.64 +337 0081
Hip circumference (Cm) before 11563 £ 937 0001 11787 £ 1056 0001 0332
after 10844 + 967 11219+ 1058 0127
change -6.82 + 3.56 -5.64 + 407 0201
Free fat mass (%) before 2400+ 1.74 08 2459 + 264 0531 0253
after 2411+ 1.75 2399 + 378 0865
change 0.04 + 0.09 =071 £ 347 0384
Fat mass (%) before 4519+ 485 003 4363 £ 677 0915 0251
after 4407 + 433 4395 + 566 0921
change -0.71 £ 1.83 -03+ 193 0360
Visceral fat (%) before 1071+ 195 0001 1047 £ 182 0644 0587
after 1024 + 2104 10.50 + 189 0581
change -041 + 049 -0.55 £ 0.752 0320

Mean £SD (all such values)

“Determined with the use of paired Student’s t tests for differences between baseline and follow-up in the L-camitine group

YDetermined with the use of paired Student's t tests for differences between baseline and follow-up in the placebo group
“‘Determined with the use of independent samples t tests between L-carnitine and placebo groups

BMC Musculoskelet Disord 2021;22:195
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Cold Exposure on Fat Browning

Brown Adipose Tissue Activity

(PET-CT with“F-FDG)
Lean, Lean, Overweight,
Thermoneutral Cold Exposure Cold Exposure

Body weight (g)

Liver weights (g)
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@
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a Browning A Whitening &
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White .
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Mar Drugs 2019;17:311
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Yonsei Medical Journal

Case Report Y M
Yonsei Med J 2016 Jul;57(4):1038-1041

CrossMark http://dx.doi.org/10.3349/ym|.2016.57.4.1038 pISSN: 0513-5796 - eISSN: 1976-2437

The Effect of Xanthigen on the Expression of Brown
Adipose Tissue Assessed by ""F-FDG PET

Kwang-Min Kim', Sang-Man Kim?, Doo-Yeon Cho!, Soo-Jung Park', and Nam-Seok Joo'

'Department of Family Practice and Community Health, Ajou University School of Medicine, Suwon;
2Green Cross Reference Lab, Seoul, Korea.

Subject A
Before intervention After intervention

N woc N uoca !
XANTHIGEN XANTHIGEN '
LHE|HI LHE|HI
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Fucoxanthm (o] Adlponectln, Leptin

Adiponectin D Leptin ] LMF-HSFx
Q [ placebo
c J LMF-HSFx < o
‘.3 130, [ placebo .g 300- M
g 120 o
e 8 250-
] <1101 3 & )
< 24004 s c
o Q
28 90| '1' 3 e
0 . - i &
2 ol ’.I.‘ 2
L) : = s ® 100
& 6ol ! . q>) I_'I_I I*'I-I.I I-I-“-I.I i
GLUL LI g 511 INMEINENEIN
N » © r
2
months months

-42 NAFLD patients
-Low molecular weight fucoidan and high stability fucoxanthin vs. placebo
-For 24 weeks

Mar Drugs 2021;19:148



Mechanism of Fucoxanthin in NAFLD

Fucoidan

+
4=
poe

,éTJ\’\’\’ N \\//)(
N

Fucoxanthin

LMF-HSFx
ALT, Total cholesterol, NAFLD NAFLD
IL-8, IFNy,Liver steatosis, Adiponectin
Stiffness - —E :

Leptin

Mar Drugs 2021;19:148



Potential Actions of Dietary Polyphenol

e Polyphenols @
Greentea (GTC
fotme Bt (o | 6‘&:3:;;&:;
Tumnnc(cumumin)

‘w.
0
.

= <P

. :
?'o

In addition,
-Regulation of leptin level or

expression

-NKB/NK3R signaling pathway

(signaling in the onset of puberty)
J Nutr Biochem 2022;108:109085

J Nutr Biochem 2014;25:1-18 Qpovesty



Long-term Green Tea on Adiposity

A B
6 - 6 o
_4 4 -
= 2 g2
-4 B
2 01 &1
%-2 3 D -
LB o4
-6 -6 - .
-8 - : -8
23 25 27 29 3l 33 35 3 23 25 27 29 31 33 35 37
BMI at baseline (kg/m?) BMI at baseline (kg/m?)
®  Placeho ¢ GTE s Placeho ¢ GTE
= Linear (Placebo) +#+++++ Lincar (GTE) —— Linear (Placebo) ++++++ Linear (GTE)

-The Minnesota Green Tea Trial

-12 month, RCT

-937 postmenopausal women, 50~70 years old
-843mg EGCG vs. placebo

-No effect, however, may be beneficial in higher BMI

J Nutr 2016;146:256-64



Decaffeinated Green Tea Polyphenols on body fat

TABLE 3 | Changes in anthropometrics and body composition after daily DGTP intervention for 12 weeks'.

DGTP group (n = 31)

Control group (n = 31)

Baseline After intervention ~ Change at week 12 Baseline After intervention  Change at week 12
Anthropometrics
Height, cm 136.6 (7.5) 1388 (7.6) 23(0.9 139.3 (8.4) 1417 8.2F 2.4(09)
Weight. kg 425 (7.5) 43.7 (9.4) 1.2 (7.0) 46.0(10.3) 46.3 (9.9) 0.3(1.7)
BMI, kg/m? 226 (2.9 2197 -0.8(1.4) 23.5(3.9 228 (2.9°* -0.7 (14)
WC, cm 762 (7.4) 73.4(82) -2.8(5.4) 78.4(86) 759 (7.5 -25(49)
HC, cm 834 (6.1) 83.3 (5.6) -0.2(4.8 85.8(7.6) 86.3 (7.6) 0.5(35)
WHR 0.91(0.06) 0.88 (0.06)" -0.03 (0.05) 0.91(0.05) 0.88 (0.06) -0.03(0.06)
WHIR 0.56 (0.04) 0.53 (0.05)" -0.03 (0.04) 0.56 (0.05) 054 (0.04) -0.03(0.04)
Systolic blood pressure, mmHg ~ 106.1 (12.7) 106.1 (11.0) 0.00 (11.7) 105.8 (13.8) 107.0 (16.0) 12 (15.8)
Diastolic blood pressure, mmHg ~ 72.2 (20.3) 71 (12.4) -12(212) 66.8 (10.8) 702 (14.1) 34 (133
Body composition
Fat mass, kg 156 (4.6) 149 (45) -0.7 (2.4) 16.17 (5.0) 16.4 (5.5) 0.3(42)
Skeletal muscles, kg 139 (2.5 14.3 (2.6) 04 (1.0) 154 (2.8 158 (3.2) 02(1.7)
FFM, kg 27.0 (4.1) 27.7(44) 0.7 (1.6) 20.3(4.9) 299 (5.6) 0.6(2.3)
PBF, % 36.0 (5.9 34.2(49) -1.8(4.3 35.0(6.1) 35.1 (5.4) 0.1(5.0)
Basal metabolic rate, kcal 950.3 (91.2) 968.3 (94.1)' 18.0 (39.9) 1,008.3 (104.4)* 1,013.3 (122.5)* 5.0 (62.0)

"Data are expressed as mean (SD) for all continuous variables. *Statistical significance when comparing DGTP and control groups at baseline. fChange statistical significance after 12
weeks within the DGTP group. *Change statistical significance after 12 weeks within the contral group. BMI, body mass index; DG TP, decafleinated green tea polyphenols; FFM, fat-free
mass; HC, hip circumference; PBF, percentage of body fat; WC, waist circumference; WHR, waist-to-hip ratio; WHIR, waist-to-height ratio.

Front Endocrinol 2021;12:736724



Green tea + citrus polypenols

a b
05 r 0-6wk 0-12 wk
1.2 0-6wk | 0-12wk ) [ Placebo
' 1 O Placebo 04 k OGT-gH
1+ OGT-gH )

o
w
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T ool £ - 60 healthy Japanese
g oa g" male and females
g o2y < - 30~70 years
[31]
ol ’ l - 146mg EGCG +
o4 L : o ’ 178mg citrus
c d polyphenol
50 | R ’T'12Wk2'$;°.?° - 12 weeks, RCT
§80 [ I I i I 15 r 0-6wk ! 0-12 wk
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Sci Rep 2021;11:19067



Table 2. Comparison of Anthropometry and Calorie Changes between the Conventional Diet Program and PRO

Protein-Rich Oriental Diet

Diet Application in Per Protocol Group

Variables Conventional (PP, n=78) PRO Diet (PP, n=177) PRO Diet (ITT, n=302)
Age (yrs) 447+62 442+93 423+10.1
ABwt (kg) -23x07 -47£25* -39+13
ABMI (kg/m’) -1.1+03 -19%0.1* -1.6=05
AWc (cm) -33x1.1 -6.7+03* -54=17
AFM (kg) -20=0.1 -42£02% -36=08
AF%M (%) -18+09 -3905* -32=x1.1
ACalorieswel (keal) 5324985 -235.7+619.3* -231.6+675.7
ACarbohydrate (g)(A%) -15+134(-24) -58.8+123.1 (- 7.9)* -562+1372
AFat (2)(A%) 3.0+29.4(0.1) 1.11 £24.8 (4.0)* 0.41+27.1
AProtein (g)(A%) 6.1£10.5(2.2) 0.63 +22.90 (3.9)* -1.15£25.19
0 0 =0

= 1 F -1 2 -1

8 -2- g 2- g -2-

2 -3 2 3- 5 3-

S 4 £ -4- 8 -4

£ 5 < 5 S 5

g 6- £ - £ 6-

> 7 = 7 g -7+

2 8- B 8- 2 8-

9 -9 < 9

Oweek 4-week 8-week 12-week Oweek 4-week 8-week 12-week Oweek 4-week 8-week 12-week

N-S Joo et al. Yonsei Med J 2011;52:249-56



Leucine-Enriched Protein, RCT

Table 5. Muscle health during the 12-week study period in participants aged 50—64 years (n = 90).

Mean (S.E)
Time Group Time < Group
Control Intervention
ASM (kg) 0.007 0.380 0.654
Baseline 16.74 (0.50) 17.37 (0.56)
12 weeks 16.88 (0.49) 17.56 (0.55)
ASMI (kg/m?)
Baseline 6.43 (0.13) 6.59 (0.14) 0.094 0.424 0.543
12 weeks 6.48 (0.13) 6.66 (0.14)
ASM/Wt (kg/kg, %)
Baseline 2757 (0.47) 27.88 (0.53) 0.602 0.553 0.177
12 weeks 27.50 (0.47) 28.03 (0.53)
ASM/BMI
[kg/(kg/m?)]
Baseline 0.71 (0.01) 0.73 (0.02) 0.539 0.524 0.214
12 weeks 0.71 (0.01) 0.73 (0.02)
LBM (kg) 0.047 0.444 0.049 *
Baseline 38.83 (0.96) 39.70 (1.08)
12 weeks 38.83 (0.94) 40.15 (1.05)
LBM/Ht (kg/m?)
Baseline 14.94 (0.22) 15.09 (0.25) 0.031 0.473 0.033*
12 weeks 14.94 (0.22) 15.27 (0.24)
LBM/Wt (kg/kg, %)
Baseline 64.09 (0.90) 64.03 (1.01) 0.313 0.749 <0.001 *
12 weeks 63.45 (0.88) 64.37 (0.98)
LBM/BMI
[kg/(kg/m?)]
Baseline 1.66 (0.03) 1.68 (0.04) 0.333 0.630 0.001*
12 weeks 1.65 (0.03) 1.69 (0.04)
Femoral muscle
strength (N)
Baseline 171.79 (7.64) 182.41 (8.55) 0.820 0.357 0.864
12 weeks 170.18 (6.15) 182.61 (6.88)
Femoral muscle
strength/Wt (N/kg)
Baseline 2.83 (0.12) 2.97 (0.13) 0.832 0.438 0.952
12 weeks 2.81 (0.10) 2.94 (0.11)

Note: Mixed effect Model Repeated Measurement (MMRM) analysis was adjusted for age.” Significant main effect

or interaction, p < 0.05. ASME appendicular skeletal muscle mass index; ASM: appendicular skeletal muscle mass;
LBM: lean body mass; Wt: weight; Ht: weight

-120 healthy
Koreans
-Leucine-enriched
supplement (protein
20q, total leucine
3000mgq)

- Muscle preserving
effect

Nutrients 2020;12:1816



Branched Chain Amino Acid, RCT

RQ; Respiratory Quotient
Ete3lE=1 X|%=0.7 THiZE=0.8

A e (T ssdhes BCAA empem HP B o (T eodlbes DCAA  wm e [P
0920 700 *‘ (p=0.021)
g 0% 65.0 ,,..---%-.., R
£ 0880 : * et
& =0. = 0 .
E 0860 (p=0.028) g 600 ,
=) c
s 084 2 550
d 0820 g
& ii % 500
s 0800 * o * e
B o7 (p=0.028) £ 450
ﬁ 0.760 P =0.033, time<0.0005, group x time<0.0005
“ 0740 40.0 P =0.024, time<0.0005, group x time<0.0005
0.720 35.0
0 30 60 90 120 150 180 0 30 60 a0 120 150 180
Time (mins) Time (mins)
c — | ce@Bes DAL D D e (T se @ es (CA) e [P
< 700 - 1900
< . ) o 1850
< 650 P =0.049, 1ime<0.0005, group x time<0.0005 @
S 7 1800
s 600 € 1750
» Qo
S 550 g 1700
2 <0 ’ (p=0.044) 5 1650
o =
£ a0 T 1600
£ g 1550
5> 400
3 0o * 2 1500
_3 35.0 ""}" eI T 1450 P =0.232, time<0.0005, group x time<0.0005
: * (p004) 2
“ 300 1400
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Time (mins) Time {mins)

Nutrients 2021;13:4245



Soy protein + Exercise

60mins,
twice/wk,
E 40~65% HRR
101
3 5 . . = AET group
" : : ¢ AET+ISP grou
£ o] I.I ..... S J— I ..... sroup
£ g .o .I; . 40g/day
s ' 5 days/wk
E_m- Showing trend . for 8 weeks
'15 1 1 1 1
Weight ~ PLBM BMI BFP

Int J Environ Res Public Health 2021;18:11798



Regulation by Gut Microbiomes

Brain connectome

+ Stress reactivity

* Mood

* Sleep

+ Visceral sensitivity

Central nervous system

Gut-derived molecules
Microbe-derived +Neuronal
neuroactive molecules +Immune |
ANS modulation » Neuroendocrine
* Motility
» Secretion
* Permeability
* Microbiome

\ Microbe-derived molecules

v/, - :
QS |
Gut-derived molecules

Gut microbiota
Gut connectome @
* |[mmune

+ Neuronal

* Neuroendocring 7?&
J8 3 - M2 43 R3] 12 A Ht
(&%{: Martin CR, et al, Cell Mol Gastroenterol Hepatol 2018:6:133-48)
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Small Intestine Bacterial Overgrowth
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Probiotics on body weight I

Randomization |
Lactobacilussakei « -Double blind RCT,
-114 Subjects
Placebo -BMI>25
-For 12 weeks
-2weeks 12 weeks
Screening Double-blind treatment period

__________________ (I R

Blood sample for biochemical parameters E Blood sample for biochemical parameters
! Body weight and waist circumference ! Body weight and waist circumference

131 Assessed for eligibility

E Whole body fat measurement by BIA i Whole body fat measurement by BIA
! Whole body muscle measurement by DXA ' Whole body muscle measurement by DXA 17 Excluded
""""""""""""""""""""""""""""""""""""""""" 17 Decline to participate
114 Randomized
57 L. sakei (CJLS03) ‘ ’ 57 Placebo
10 Excluded 9 Excluded

5 Low compliance 3 Low compliance

3 Lost to follow-up 3 Lost to follow-up

2 Withdrawal 3 Withdrawal

Endocrinol Metab (Seoul) 2020;35:425-34 47 Completed ‘ [ 48 Completed




Table 2. Changes in Body Composition in the Lactobacillus sakei and Placebo Groups after 12 Weeks

L. sakei (CJLS03) (n=47)

Placebo (n=48)

v Baseline 12 weeks Pvalue Baseline 12 weeks Pvalue fae
Body weight, kg 73.0+8.6 726186 0.352 76.7£104 7721110 0.034 0.058
Body mass index, kg/m’ 282123 280125 0.360 285125 287127 0.033 0.065
Body fat, kg 270+5.1 268153 0454 274158 28.016.1 0.003 0.018 «
Waist circumference, cm 91.0+5.6 90.3£5.6 0017 91.1+7.1 913176 0.301 0.013 «
Abdominal visceral fat, cm® 131.74335  130.7£34.6 0.554 13141327  1346£340 0.003 0.035 «
Whole body muscle mass, kg 415176 413176 0.203 445194 444193 0.139 0.853

Values are expressed as mean+ standard deviation.

*P values were calculated using Student’s 7 test for the difference between groups in the change from the baseline to 12 weeks.

Endocrinol Metab (Seoul) 2020;35:425-34



Probiotics on body weight I1

Assessed for eligibility (n=25)

Enrollment

Randomized (n=25)

'

Excluded (n=0)
Not meeting inclusion
criteria
(n=0)
Refused to participate
(n=0)
Other reasons (n=0)

Allocated to intervention
n=12)
Received allocated
intervention (n = 0)
Did not receive allocated
intervention (n = 0)

i ]

A

Allocated to placebo
(n=13)
Received allocated
intervention (n = 0)
Did not receive allocated
intervention (n = 0)

Follow

l

Lost to follow-up (n=0)

Lost to follow-up (n=0)

l

———

|

Analyzed (n=12)
Excluded from analysis (n=0)

Analyzed (n=13)
Excluded from analysis (n=0)

Figure 1. Flow chart of the study.

-25 subjects

-for 2 months
-Saccharomyces boulardii +
Superoxide dismutase (Cu,
Zn, Mn)

-BMI; 30~35

Nutrients 2021;13:2512



Table 2. Treatment effect from baseline analyzed using linear mixed models and treatment effect between groups.

Difference between Value
Variables Intervention Placebo Groups be tw,:: en Groups
(Confidence Interval) P
A T1-TO A T1-TO
(confidence interval) (confidence interval)
DXA
Free Fat Mass (kg) 0.04 (—0.85;0.93) 0.20 (—0.65; 1.05) —0.15(—1.44;1.13) 0.805
Fat Mass (kg) —3.13(-5.22; -1.05) * —1.88 (—3.78; 0.02) —1.25(—4.21; 1.70) 0.385
Android fat (%) —2.13(-3.63; —0.63) * —0.62 (—2.06; 0.82) —1.51 (-3.67; 0.65) 0.160
Gynoid fat (%) —1.01 (—2.40; 0.38) —0.64 (—1.97; 0.69) —0.37 (—-2.37; 1.63) 0.702
—132.16 (—349.27; —135.00 (—342.80; .
VAT (g) 84.94) 72.80) 2.84 (—311.54; 317.22) 0.985
DXA Weight (kg) —273(—-4.72; —0.74) * —1.00 (—2.90; 0.90) ~1.73 (—4.60; 1.14) 0.223
Anthropometric measures
BMI (kg/ m?) -0.97 (-1.70; —0.25) * —0.36 (—1.05; 0.34) —0.62 (—1.67; 0.43) 0.235

Nutrients 2021;13:2512



Probiotics on body weight II1
-nutrients MbP1)

Article

Effect of MED-02 Containing Two Probiotic Strains,
Limosilactobacillus fermentum MG4231 and MG4244, on Body
Fat Reduction in Overweight or Obese Subjects: A Randomized,
Multicenter, Double-Blind, Placebo-Controlled Study

Young Gyu Cho ', Yun Jun Yang %*, Yeong Sook Yoon 2., Eon Sook Lee 207, Jun Hyung Lee 2, Yulah Jeong 3
and Chang Ho Kang 3

-Limosilactobacillus fermentum
5% groum -100 healthy obese, overweight
—— T subjects

-19~60 years

-BMI; 25~31.9

-For 12 weeks

Screening Failure
(n=5)

MED-02 group Placebo group
(n=45) (n=47)

MED-02 group Placebo group
(n=238) (n=37)

Figure 1. Flow diagram of the enrolled participants. N Utrlents 2022’ 1 4 : 3583
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Nitric Oxide contr

< Telomerase activity
< Mitochondrial biogenesis and function
<+ Mobilization of resident stem cells

i F ;‘;Fj - Humans lose abilty
S, T_.Nog.l/' e e to produce NO with aging

H,0

v

o X _omp  HSL  cAMP—A__sAWP
PDES, PEP i

(=
Acetyl-CoA Viagra | v +)
PKA  Insulin — PI3K

Citrate PKG
AT-p\;\cc‘(ﬂ/ ACC-P —l:iERKW'“* EEicUZ 1 5 10
HCO+ Biotin ’ 7 TAG ) =
- ‘_‘/ (Active) (Inactive) HSL-P S - PKB g
— SREBP1c l GlcS PEP-P :\DR l 3 8
MCD.« MU &‘AMPK-P‘/ G | 0
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AICAR | 4 4-G?A]’-LCFA‘j— TAG g
Leptin AMEK Metf G3P CoA
ADPN  (Inactive) ;é%s LCFA-CoA Gllcose E 40-
CcO Glyc 0
2 Malonyk-CoA e =) L ; £
FAS+— ] — SEEL . o 24
Palmitate I 8
LCFA-CoA 5
B-Oxidation o
g NRF-2 Mitochondrial k L L L S S L
e ¥ opARa| T \C Biogenesis ) Acebtco DN 0 60 T [
ypertension 1996
l mtTFA ATP(TCA .
MRT Age in years Celermajer et al JACC 1994
o Tadde et al Hypertension 2001

Egashira et al Circulation 1993

J of nutritional Biochemistry 17, 2006



Estrogen on weight control

Hypothalamus

adasd
1 Food consumtion [ Pancreas
| Energy expenditure o B-cell

| Insulin secretion

Liver Muscle
*\\\\\\\\\\\ Impaired I Lipid accumulation
estrqgen | Tissue inflammation
M Triglyceride action I Fatigue
T Cholesterol | Insulin action
T Insuline resistance | Mitochondrial function
! Steatosis
Immune health
Bone ﬂ Adipocytes GELe
I\
| Bone mineral density | Increase adiposity I Inflammation response
[ Fracture | Secreted factor | Macrophage recrutment

Brown adipocyte

2 TIALKI0| IAE 20| 03
810 HEgHY AN 3 T 11 HAEQI AEZHI HIFAKQI 0| AEZHO| O] Ha
(%x‘ii Menopause Rev 2017,16:61 '5) (ZX: Lopez M, et al. Best Pract Res Clin Endocrinol Metab 2016:527-36)



Estrogen on NOS

ARGININE NOS > 0
N \

ACTIVARORS INHIBITIORS
« Estrogen + Oxidative stress
« Shear stress + ADMA
* Intracellular Ca** * Normal aging
* VEGF + Menopause
* Dietary components * Reduced SIRT1

+ Dietary components
N J N /

112 AERHC 7|5
(ZX: Nevzati E, et al. Acta Neurochir Suppl 2015;120:141-5)



NO & Fat Oxidation.. eight loss?

WS. Jobgen et al. / Journal of Nutritional Biochemistry 17 (2006) 571588

FA oxidation T TAG synthesis

Lipolysis Glucose transport T
Mitochondria biogenesis T l‘ NO M Glucose synthesis |
Gene expression PGC-1a. T “ IV Arginine up to 30g
Glycogen synthesis 4
Mitochondrial oxidative Glucose oxidation T

phosphorylation T




Liraglutide vs. Liraglutide + L-Arginine (15g)

JM Clinic
% 93

O &

= 379Y

etz 16 A 2

J Korean Inst Funct Med, Vol. 3 No. 1, 2020.05. pp.24-30



Weight changes

85.0 hosp

——AJOU
— M

800

75.0

\
\
'\__ T P=0.286

650 —_—r

Estimated Marginal Means

time

Values present mean (standard deviation) by repeated measured ANOVA

Changes of Fat mass

320 hosp
T === Liraglutide
300 === Liraglutide + L-Arginine
280 —— T-
- P=0.618

260 \.—

Estimated Marginal Means

FMO FM1 Fm3 FM&
J Korean Inst Funct Med, Vol. 3 No. 1, 2020.05. pp.24-30 time



L-Arginine on obeity:

A systemic review & Meta-analysis of RCT

Total articles identified through database searching D WMD (95% C[) Weight
(n=1598)
303 duplicates excluded E
Lucott et al (2006) - -5.10(6.23,-397) 2093
)
Articles screening on the base of title/abstract :
(n-1295) Alizadehetal 2010) -+ 310(399,221) 2161
|
|
o Bogdanskietal (012) |—|— 020(2832)  BR
I
Bogtaskital (2013) —— A10(25L,23) 1613
Full-text articles assessed for eligibility (n=51) 1
I
Dashtabi et al (2016) e 19(517,119) 1323
|
43 Pulltext articles excluded Dutiabietal 016) ~ ——l—— ! 687(976,398) 1428
¢ animal studies (n=9) [
» done on children (n=4)
+ o placebo group (1-7) Overal (1squared =822%,p=0.00) @ A97(475,-119) 10000
_— * multiple intervention (n=6)
» same dataset (n=6) :
 insufficient data (n=7) :
o non-English (n-4) NOTE: Weights are from random effects analysis :

| | |
9.76 0 9.76

7 Studies included in in the meta-analysis of L-arginine and body weight

7 Studics included in in the meta-analysis of L-argininc and BMI Figure 4. Forest plot of randomized controlled trials investigating the effects of L-arginine on waist circumference (WC).
6 Studies included in in the meta-analysis of L-arginine and waist circomferences

Figure 1. Summary of the process of study selection

Int J Vitam Nutr Res 2021;91:164-74



Oral Arginine + Leucine vs. physical activity on Obesity

Flow chart

Randomisation (n=79)
Control Group = 19

ALs group = 20 Early exist of study

APA group =20 Withdrawal of consent = 10
ALs+APA group = 20 Lost of follow-up =7

Low back pain=1
| Ischemic cardiomyopathy = 1 _6 th H t t' 9 F/U
Follow-up at 6-months Professional reason =1 m O n S I n e rve n IO n y m
Control group = 13 Pregnancy =1 - - .

ALs group - 18 No complance - 1 -9g arginine, 21g leucine/day

APA group =12 b
ALs+APA group = 14 APA_ 3t- / k

- 3times/wee

Follow-up at 9-months
Control group = 13
Als group =18
APA group =12
ALs+APA group = 14

Figure 1. Flow chart. ALs, arginine and leucine supplementation; APA, adapted physical activity. NUtrlents 2022’ 1 413708

Table 2. Demographic changes observed after 6 months of treatment: delta m0-mé.

Control /AL ) APA Als + APA Val

(n=13) (n=18) (n=12) (n=14) pyatues
Body weight (kg) -1.7[-7.3; 0] —-3.65[-7;0] —2.8[-5.85; —1.3] —4.05[-6.2; —0.8] 0.9816
BMI (kg.m~2) —0.64 [-2.41; —0.01] —1.28 [-2.46; 0] —0.91[-2.1; —0.49] —1.45[-2.65; —0.3] 0.9887
Waist circumference (cm) —5[-10; -2] —4[-10; -3] —5.5[-10; —4] -5[-9; -3] 0.9340
Hip circumference (cm) —6[-11; —4] —2[-10;0] -15[-9;0] —6[-10; 3] 04373
Waist/hip ratio 0[-0.02; 0.03] —0.02 [-0.03; —0.01] 0[-0.04; 0] 0.01[—0.02; 0.03] 0.2758
Fat mass (kg) —0.6[—5.3;0.3] —09[-47; -0.2] -1.3[-3.25;0.2] -3.15[-6; —1.9] 0.4338
Fat mass (%) -0.1[-27;1] —0.95[-5;0.3] —-0.75[-1.7; 0.25] -271[-33; 1] 0.2773
Fat free mass (kg) -15[-21;-0.2] —0.6[-3.2;04] —1.1[-3.45; —0.05] -1.05[-1.4;1.1] 0.8868
Fat free mass (%) 0.1[-1;27] 0.95[-0.3; 5] 0.25[0.05; 1.7] 2.7(1;3.3] 0.2638
Abdominal fat mass (kg) —0.2[-0.44; 0.24] \ -0.2[-1.2;0] / —0.05[-0.5; 0.18] -0.7[-0.9; -0.2] 0.1771

Data are expressed as median (quartiles 1 and 3). Continued data have were using the Kruskal-Wallis test and
Dunn post tests. Values without a common letter significantly differ, p < 0.05. BMI, body mass index.
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Calorie Restriction, Exercise?
Answer: 1 Mltochondrml ngeneszs




Elements to affect on Mitochondria Function

Nat Med 2004;10:1049-50



HOMA-IR & Fat Oxidation

B adjusted for FM, center, gender, habitual
dietary intake, WHR, physical activity,

59- fasting fat oxidation, energy content meal
58 -
57
56 -

55

53
52
51
50-

fat oxidation as % of EE

4th
3rd

2nd HOMA-IR

ist

i 30-35 35-40

>40

BMI category (kg/m°)

J Clin Endocrinol Metab 2006;91:1462-9



Ketonuria & Obe§ity Phenotype

0 302 508
9% - (8.2) (8.3) 96 W Men
m Women

Ketonuria, n (%)*

MHNW MHO MUNW MUO
Metabolic and obesity phenotypes

Fig. 2. Proportion of ketonuria in each metabolic and obesity phenotype.
P value < 0.001 both in men and women; P value is calculated by y” test under complex sample analysis.
MHNW = metabolically healthy normal weight, MHO = metabolically healthy obese, MUNW = metabolically

unhealthy normal weight, MUO = metabolically unhealthy obese.
2values are presented as unweighted number (weighted %).

NS Joo et al. J Korean Med Sci. 2020;35:€273



Ketonuria & Weight reduction

*1week

Three subsequent ~ 37]|
|

¥ X
Ketonuria (-) Ketonuria (+)

LS
} }

W' after three Eongs i@eaﬁon

Table 2. Comparison of anthropometric changes between ketonuria group and non-
ketonuria group after 3 months of an obesity control program application

Changes after 3 months
Variables Uine-tetone () Urine-ketone (1)~
(h=18) (h=24)
A Weight (ko) 4174222 8654360  <0.001
A BMI (kg/m?) -0.43 £ 0.86 316 £1.25 <0.001
AWC (cm) -2.32 £ 1.01 -6.92 £1.22 <0.001
A Fat mass (kg) 0.35 £ 2.70 299+217  <0.001
A LBM (kg) 0.02 £1.77 -3.06 + 2.76 <0.001
A FFA (uEg/) 136 £1723 576943900  <0.001
A Ingulin (lU) -2.95 + 312 -2.94 + 317 0.994

All values were mean + standard deviation. P values was calculated by independent
t test. Ketone (-), ketone (-) at initial urine test and ketone (-) at retest 1 week later;
Ketone (+), ketone (-) at initial uring test and ketone (+) at retest 1 week later. BMI,
body mass index; LBM, lean body mass; FFA, free fatty acid.

NS Joo & SM Kim J Korean Med Sci 2012;27:250-4



Exercise & Ketonuria

Table 3. Comparison of urinary ketones according to the kinds of exercise

Variable Chi-square  Adjusted F a2

Walking™ (day/wk, n=5,892) 1.481 0.469 0.624
Duration of walking' (hr/day, n=6,967) 3.786 2.795 0.095
Anaerobic exercise’ (day/wk, n=8,356) 1.823 1.281 0.259
Aerobic exercise® (yes/no, n=8,306) 7.338 5354 0.021

P-values represent chi-square.
*Numbers of walking days into below 1 day and above; "Numbers of walking hours
into below 1 hour and above; *Numbers of anaerobic exercise days into below 1 day
above; *Engaging in more than 2 hours 30 minutes of moderate-intensity physical activ-
ity or 1 hour 15 minutes of high-intensity physical activity or a mixture of moderate and
high intensity of physical activity.
Table 4. Ketonuria according to exercise

Variable Model 1 Model 2 Model 3
Aerobic exercise* 1.28(1.04-158) 1.29(1.04-1.60) 1.00(0.80-1.27)

Values are presented as odds ratio (35% confidence interval) by logistic regression un-
der complex sample analysis.

*Engaging in more than 2 hours 30 minutes of moderate-intensity physical activity or 1
hour 15 minutes of high-intensity physical activity or a mixture of moderate and high in-
tensity of physical activity.

Model 1, without adjustment; Model 2, adjusted for body mass index, carbohydrate,
and potassium consumption; Model 3, adjusted for age, sex, and triglycerides in addi-
tion to the factors listed in Model 2.

NS Joo et al. J Obes Metab Synd 2020;29:143-9



Mitochondria Deteriorate with Age

HEALTHY
MITOCHONDRION
IN YOUNG CELL

Relatively few

free radicals

FREE attack cell
RADICAL g

NUTRIENTS
AND OXYGEN

I
free radicals, thereby accelerating the destruction of cellular
components. As cells become starved for energy and
damaged, they function less efficiently. Then the tissues
they compose and the entire body begin to fail. Many in-
vestigators suspect caloric restriction slows aging primar-
ily by lowering free-radical production in mitochondria.

DAMAGED MITOCHONDRION
IN DISTRESSED OLD CELL

Free-
Abundant ATP radical
powers cellular damage
T ., activities increases
- o a 5 :
. s o St K 3
NUTRIENTS -
AND OXYGEN
ATP
supply
shrinks

ENERGY-
PRODUCING
MACHINERY

INNER
MEMBRANE

MITOCHONDRIAL

RhE MOLECULAR

COMPLEX

Sci Am 1996;274: 46-52.
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Causes of 2"d Mitochondrial Failure

- NOxidative Stress

- ANitric Oxide (NO) iNOS
- INSCFA (esp. Propionate)
- INTNF-a & Inflammation

- YWFolate & B-Vitamins

- YMineral Co-Factors

- ¥Co-Q 10

- WGlutathione (GSH)

- ¥ Carnitine

1! Oxidative Stress

Activation of NF-kB

Up-regulation of stress and inflammation
genes including inducible NOS (iNOS)

T RNS, NO, *ONO2-

Increased Cellular Damage

AOxidative Stress

Exposure to Medications
Exposure to Heavy Metals
Exposure to Chemicals
Exposure to PCBs
Exposure to Pesticides

| Lipolysis

|

g
L

| B-oxidation FFA

 Ectopic lipid. ‘ IFFA
ELlos e SROS &
l l -
. - . |FFAderivates
Lipotoxicity +—— | DAG Oxidative stress
AcylCoA :

Tissue and B-cells dysfunction

J. Clin. Med. 2019, 8, 1385;



Oxidative Stress Markers

< Elevated lipid peroxides; TG 7, HDL |
< HOMA IR 1 (glucose*Insulin/405) >2.3
<+ Non-alcoholic fatty liver

< Lean central obesity; metabolic

unhealthy subjects

< 8=OHDG in Urine Organic acid



Empower Mitochondria Function

Cytosol CoQ,y

/

Inner Mitochondrial

Membrane / |
Complex Il
FMN - Fes - Q = |Complex I11 ‘ = |Complex IV|m| Complex V
A
f \ Complex Il

)

Lipoic
Acid

N

FAD ™= FeS

NADH NAD+

Succinate

Riboflavin

Fumarate

Mitochondrial Matrix




TCA Cycle intermediates in Urine Organic Analysis

» Citrate high + cis-Aconitate low; Arginine !!!
» Cis-aconitate high; cysteine 1000mg, Check IDA

» Isocitrate; lipoic acid, 25mg/kg/day, Mg 400mg,
manganese 20mg

< a-KG (if low); a-KG, 300mg; arginine , 1000mg;
glutamine, 1-5¢g

- a=-KG (if high); B-complex, tid, lipoic acid 100mg

- Succinate (if low); isoleucine 1000mg tid, valine
1000mg tid

- Succinate (if high); CoQ10 50mg tid, Mg 500mg

- Fumarate (if low); tyrosine 1000mg bid,
phenylalinine 500mg bid

- Malate (if high); CoQ10 50mg tid, B3 100mg tid

+ Hydroxymethylglutarate (HMG) (if low or high);
CoQ10 50mg tid

o0

<
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L)

<
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Mitochondrial Resusciatation

Mitochondrial Mitochondrial
Function Up!! Biogenesis Up!!
% CoQ10.. Oral 100~200mg/day “ Lipoic acid

e

*

/ o o
Lipoic acid < Arginine
/
£ 2

** Omega-3 PUFAs

e

*

Acetyl-L-carnitine

* Resveratrol

\/
*

* Quercetin

e

*

Magnesium

e

*

Vitamin B-complex

/7

*» Ketogenic Diet

v +» Branched chain amino acids
(BCAA)

@ <+ Caffeine

Source: Evans JL (2013) The Secret Life of Mitochondria
(Smashwords; ISBN 9781301331024)



Myers’ Protocol

Ingredient Dose  MNutrient FM in AUMC
: . . Hegacorbin-C 106/20ul Inj I ¥IA
Magnesium chloride hexahydrate 20% | 2-5 mL |Magnesium 0.0 1S 50l g L
Calcium gluconate 10% 1-3mL | Calcium beecn hewa 1l al L
Dutenol Inj 500ng/2n| | AP
Hydroxocobalamin 1,000 meg/mL |1 mL |Vitamin By Thiawing I} Sg/2a| | AP
T ' e Kyouinotin Inj 20al 2 WP
Pyridoxine hydrochloride 100 mg/mL |1 mL | Vitamin By NaaneSIUN [nj 108 20/ 20l | WP
. Sod. Bicarbonate Inj 8.4% 1.680/20u 8L
Dexpanthenol 250 mg/mlL tmL  |Vitamin Bs 0 Si;CT; °2;C§ Igju,”hr 128 (>
B complex 100 ImL Vitamin B complex
Vitamin C 222 mg/ml 4-20 mL| Vitamin C

RCT? NONE!!



Chronic Stress & Adrenal Fatigue

What is Adrenal Fatigue?

T ih

Iess able to responsd
Over time

to stress
Stimulates -Jcauses Adaptogens =

The adrenals produce several hormones such as adrenaline, which is responsible

for “fight or flight” response.

Textbook of Functional Medicine



21 Women and Men
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Recover Adrenal gland Function

» Refrain high carbohydrate

» High protein diet

» Brief walk, not hard exercise
* Enough rest and proper sleep
* IVNT..Myers’ cocktail

< Adaptogens; evaluate morning cortisol/DHEA



Obesity vs. Low Vitamin D;

lit

HYPOVITAMINOSIS D

Current Concept

s 9
pi -
‘o .
f IMMUNE SYSTEM ADIPOSE TISSUE PANCREAS
GUT KIDNEY PARATHYROID M cell function  lipogenesis, {, lipolysis, J insulin production SKELETAL MUSCLE
J Ca?*and P absorption | | | Ca*and P retention 1 PTH chemokine/citokine: J insulin sensitivity: and secretion: J insulin sensitivity:
1 low-grade chronic 1 fatstorage B-cell disfunction Metabolic disfunction
\V inflammation

Bloodstream
J Ca%

OSTEOPOROSIS OBESITY TYPE 2 DIABETES

Int J Obes Suppl 2019;9:20-31



A 12-week double-blind randomized clinical trial
of vitamin D3 supplementation on body fat mass
in healthy overweight and obese women

Assessed for eligibility (n=140)
Excluded (n=55)
l Did not meet inclusion criteria
P

Medical examination (n=85)

l

Randomized (n=85)

1,0001U | |
Assigned to vitamin D group (n=42) Assigned to placebo group (n=43)
Lost to follow up (n=3) Lost to follow up (n=5)

-
® Non compliant (n=1) e Non compliant (n=4) \
® Pregnancy (n=1) ¢ Take OCP (n=1)

* follow weight reduction program (n=1) l

l

| Completed 12-week follow-up (n=39) ‘

} }

| Analyses (n=39) ‘ Analyses (n=38)

Completed 12-week follow-up (n=38)

Nutr J 2012;11:78



Vitamin D supplementation

Table 2 Anthropometric, dietary and serum variables in the subject groups after vitamin D3 supplementation
and changes in variables between measurement periods

Characteristics Vitamin D group Placebo group P-value®
Week 12 Changeb Week 12 Change
[Body weight (kg) 735+104° -03+15 75+123 -0.1+1.7 0.71 J
Waist circumference (cm) 89.5+8.8 -0.3+4.3 916+13 04+4.1 038
Hip circumference (cm) 107.6+79 -0.39+24 107.3+£7.2 -09+24 036
BMI (kg/ m?) 30+4 -0.13+06 29.5+46 -0.04+06 0.50

Physical activity (METminutes/week) 892+1488 -10+£1627 108141372 379+1137 023
Energy intake (kcal/d) 2010+1289 143.7+13584 1852+992 -208+920.9 032
Carbohydrate intake (g/d) 3124186 31.8+1946 294+164 -343+143 023
Fiber intake (g/d) 16+12 1+£11.7 14+7 -43+11.3 0.10
Protein intake (g/d) 72453 7.8+54.3 66+32 -93+356 0.29
Fat intake (g/d) 53443 -2.3+522 45+36 -42+393 048
Dietary calcium intake (mg/d) 829+533 -43.9+6744 625+454 -51.8+509.5 0.18
Dietary vitamin D intake (ug/d) 04+047 -0.09+0.77 037+0.35 -0.04+0.52 0.70
25(0OH) D (nmol/L) 75422 38.2+32 51.5+31 46+14 <0.001
PTH (pmol/L) 12405 -0.2+0.5 1.7+038 0.2+0.5 <0.001
Calcium (mmol/L) 2.2+0.1 -0.02+0.1 2.3+0.09 -0.02+0.1 0.81

Phosphorus (mmol/L) 0.9+0.09 -0.12+0.1 1+0.09 -0.09+0.1 0.21

?An analysis of covariance (ANCOVA) was used to adjust mean differences on all dependent variables.

bAfter 12 weeks.
Mean = SD (all such values).

Nutr J 2012;11:78
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Insulin receptor
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Tyrosine-P
IRS-tyr IRS-tyr-P \

Phospholyated IRS promotes
Activation of other proteinkinase
And phosphatase lead to
Biologic action of insulin

IRS:Insulin-Receptor-Substrate
GTF:Glucose-Tolerance-Factor



In high Carbohydrate diet

Ketone body

Due to failure of glucose utilization as with DM
Production increased d/t oxidation of FFA

Excess acetyl-CoA conversion

Defects of CYP oxidase enz. in ETC. ;iron dependent
Restriction of carbohydrate

<+ Tx; chromium (picolinate 1000ug),
Lipoic acid 600mg

e

*

e

*

e

*

e

*

e

*

e

*

v - i
Fatty Acids, Glycerol Glucose & Other Sugars Amino Acids
Cholesterol l /
\\ Keto Acids
e k g Pyruvatc == Lactate e
Subepr::: ( Carnitine - | |.Bi1,.82 B3, Bs, Lipoate | [m Bz B3, Bs, Lipoate )
Ethylmalonate \ l /

Acetyl! CoA

.................... E.--g-"""'m]
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Chromium Supplementation on body fat

Percent change from first assessment
=)

50 | ! | :
Fasling Insulin  HOMA-IR PBF BFM

Fig. 1. Mean percent change in fasting insulin level, HOMA-IR, percentage body fat
(PBF) and body fat mass (BFM) in overweight children taking either chromium
chloride (black bars) or placebo (white bars) for 6 weeks, compared with baseline.
Chromium supplementation reduced insulin resistance and body fatness while placebo
did not make any significant change. *P<.05.

-25 overweight children
-9~12 years old

-RCT

-400ug Cr vs. placebo
-For 6 weeks

»~ Chromium
Picolinate
200 mcg
&ulin Co-FadOE:i
Supports Healthy

Glucose Metabolism*

; 250 Veg Capsules

o
Dietary Supplement  Vegetarian/Ved

N-S Joo et al. J Nutr Biochem 2011;22:1030-34



Omega 3 fatty acid & Obesity

‘_L  3-fatty acids J ~~— [} adiponectin
S

N/

[tPPARS(a.p,y) }

t Biogenesis
mitochondrial

Fatty acids
[ I [- oxidation

|$ PGE2
o;;mr /
[ INFLAMMATION ]

/

uMCP-I. TNF-0,, IL-6 ] —

Figure 3. Some signaling mechanisms mediating ettects of ©-3PUFAs.

Nutrients. 2020;12:2751



Omega 3 fatty acid on

weight loss

Table IV. Total and abdominal fat

Group Onset 4" week 8" week 12" week
Fat mass (kg)
Control 31.51 £5.18" 29.45 + 537" 28.12 +6.08" 26.68 + 4.98"
Omega-3 2863 +6.11" 26.57 +6.61" 24.64 +6.96" 23.83 +6.42"
Total 30.07 +5.78" 28.01 +6.12* 26.38 + 6.69" 25.25 +5.85"
Fat percentage
Control 35.43 +5.05* 34.50 +6.01" 33.64 +6.72* 32.89 +6.23"
Omega-3 3391 £6.21" 32.57 +6.83" 30.92 + 7.38" 30.27 + 6.94*
Total 34.67 +5.64* 33.54 + 6.42° 32.28 +7.10" 31.58 + 6.64"
Abdominal fat mass (kg)
Control 16.08 +2.79™ 1517 +2.90" 1451 + 3.08" 1382+ 2.72"
Omega-3 14.29 + 3.85™ 12.98 + 4.30" 11.96 + 4.60" 11.39 + 4.44"
Total 1518 + 3.44 14.08 +3.78" 13.23 +4.08" 12.60 + 3.83
Abdominal fat percentage
Control 17.96 + 1.94" 17.67 £2.70" 17.27 +2.94" 16.91 £ 2.75"
Omega-3 16.69 + 3.08™ 15.63 +4.18" 15.34 + 3.65" 1410 + +4.36"
Total 17.33 £+ 2,62 16.65 + 3.62* 16.30 + 3.42 15.50 £ 3.87"

Mean + SD. *p < 0.05 within time; 'p < 0.05 between groups.

-BMI; 27~35
-Age; 30~60
-Omega 3;
580mg EPA +
390mg DHA,
50mg others
-12 weeks

Nutr Hosp 2022;39:803-13



L-tryptophan

Enrollment

Allocation

Assessed for eligibility (n=20)

Excluded (n=0)

- Not meeting inclusion criteria (n=0)
- Dechined to participate (n=0)

- Other reasons (n=0)

Allecated to intervention (n=20)
* Received alocated intervention (n=20)
- Did not receive allocated intervention (n=0)

Follow-Up

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysis

Analyzed (n=20)
- Excluded from analysis (n=0)

- &%= Hd8a o8 244
10822, OrE Xt 108 +
H S/ B2 &AL 108 S
=g

- Randomized, double-blind,

Parallel-Group Trial

PLoS One 2016;11:e0166758
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Take Home Messages

Remember Main Treatment Options; medication, exercise, etc.

Green tea, caffeine (coffee); Recommend usual drink

Rebalance Gut microbiota
= SIBO Treatment; Normix 2t, tid, 2 weeks ~ 4weeks, maximum 3 months
= Consider Probiotics

Exercise + enough dietary or supplementary Protein intake, if no contra-
indication

Consider to use Vitamin D (keep serum 250HD, 40~60ng/ml), & omega 3
fatty acids (if exist CVD risk), tryptophan (PMS or sleep disturbance)

Support Mitochondria function or remove ROS by IVNT
= Myers’ Cocktail, weekly or biweekly

= * Arginine 30g iv or daily 99 oral

Rebalance Hormones; recover adrenal function by adaptogens
= |n case of fatigue



