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Energy intake expenditure balance

Energy input Energy output

Control factors

Genetic make-up Exercise
Stress Basal metabolism
Diet Thermogenesis




AH|OYLIR|] A

100%
90% —
80%

70%
60 %
50%
40%
30%

] Activity

Bl Thermog
enesis

H BMR

20%
10%
0%




Energy balance vs Morphology




BMI and mortality in Korean men and women
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(Jee, NEJM, 2006)
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1. Chromium Picolate ‘

Main food source: egg, cereal, nuts and vegetables
Carbohydrate, Protein, Fat metabolism ©ll # <
A cofactor to insulin

Lean body mass &7t

Fat mass & &

BMR &7t

Buxtg

Watery diarrhea

Vertigo

Headache

Urticaria




Study or Subgroup

1. Chromium Picolate

SD Total Weight IV, Random, 95% CI

Mean Difference

Mean Difference
IV, Random, 95% CI

Aghdassi 2010
Campbell 1999
Cefalu 2010
Crawford 1999
Grant 19972
Grant 1997h
Hockney 2006
Igbal 2009
Joseph 1999
Kaats 19963
Kaats 1996h
Kaats 1898
Yolpe 2001

Total (95% ClI)

Chromium Placebo
Mean SD Total Mean
<11 0008 23 01 001 23 10.3%
02 14 g 04 001 9 74%
08 42 70 07 49 67 49%
-1.2 T 23 45 12 23 87%
01 03 11 07 07 11 94%
11 T 11 07 07 1 83%
12 08 5 07 23 56 8.7%
012 25 3 072 3 3M 65%
o1 o7 17 07 01 15 98%
41 34 33 01 27 55 55%
14 29 66 00 27 65 7.0%
29 35 62 18 3 60 6.4%
0o 03 20 18 16 17 81%
434 432 100.0%

Heterogeneity: Tau*= 0.56; Chi*=126.22, df=12 (P < 0.00001); *= 80%
Testfor overall effect 7=210(P= 0.04)

A4.20[1.21,-1.19)
-0.60 (-1 51, 0.31]
0.0 -1.43,153
0.30 -0.34,0.04]
.0.80 [1.25,-0.36)
1,80 [-2.52,-1.09)
0.50 -0.14,1.14]
-0.84 221,053
-0.69 1,03, -0.35]
1.00 [-2.36, 0.36]
1,30 [-2.20,-0.30]
110 -2.26, 0.06]
181[1.04, 2.59)

-0.50[-0.97, -0.03]

—_—

——

-
——

>

R

40 -5

0

5

10

Favours chromium Favours placebo




2. Pyruvate

Produced in the body by glycolysis

Food source: cheese, wine, apples

Increase of metabolism in muscle

Increase f physical endurance in rest or exercise

238
gas, bloating, diarrhea,
Increase in LDL-cholesterol




2. Pyruvate

Three fates of pyruvate produced by glycolysis

Anaerobic Anaerobic
Aerobic Oxidation
(lactic acid fermentation) _ {alcoholic fermentation)

(o] o~ O o~

‘i‘.:c/ Pyruvate %C/ Pyruvate O%C/ 3 Pyruvate
| | I
? =G {13 =0 cl; =0
CH5 CHa CHs
CoA-SH | t
NADE AR co,
% T e el
NADH + H¥) i Acetaldenyde
\—- @rﬁ ?=O
¥+ S-CoA —

AT CH ]
| Acetyl-CoA Yan®
(9] o ?= o ¥ @ B &
‘\“"c/ Lactate HNAD)
| CHs
HO—C—H + o

S Citric acid cycle and H=—C—0H
3 Oxidative phosphorylation




2. Pyruvate

Pyruvate Placebo Mean Difference Mean Difference
Stuiy or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kalman1349 12 1878 12 0 17 14  01% -1.20[-15.06,1266] * g
loh-Banerjea2005 1 [ 1 £ O 12 1375 12 03% -080[-10.74,894) ¢
Stanko1982 59 185 7 -43 079 7 120% -1.60[-3.08,-011] —
Stanko1994 07 082 17 -01 082 17 874% -060[115-005 .
Stone1999 0 i A 0 156 11 02% 0.00[116311863) ¢ "
Total (95% Cl) 58 61 100.0% -0.72[-1.24, -0.20] 4

Heterogeneity: Chi*=1.54, df=4 (F=0.82), F= 0%

Test for overall effect Z=2.74 (P = 0.006)

A0 5 0 5 10
Favours Pyruvate  Favours Placebo




3. Conjugate Linoleic Acid

itrans-10,cis- 12 CLA

A group of isomers of linoleic acid ol L AJJ
Food source: meat, dairy products |
Decrease in the size of adipocyte

Modification of adipocyte differentiation

BT

Constipation, diarrhea, soft stool

Linoleic acid —>
cis-Tirans-12 octadec adienoic acid

uuuuuuuuu




3. Conjugate Linoleic Acid

CLA Placeho Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Gaullier 2004a A1 37 61 <02 3 59 102% -090[2.10,0.30] |
Gaullier 2004b 18 34 60 02 3 59 11.2% -1.60}275,-0.45) ———
Gauller 2007 09 39 55 0 33 50 738% -090[228 043 =
Larsen 2006 4 56 40 & 5 43 28% 000[2.29 229 ——
Racine 2010 3219 28 37 23 25 11.3% -050[1.64,064) e
Sluijs 2010 021 29 173 065 21 173 521% -044[097 009 |
Watras 2007 06 25 22 11 32 18 45% -1.70F351,011) —1
Total (95% Cl) 439 427 100.0% -0.70[-1.09,.0.32] &
Heterageneity. Chi*= 508, df=6 (P=053),F=0% =-1U % ) % 1I]:

Testfor overall effect Z= 3.58 (P=0.0003) Favours CLA Favours Placehe




4. Chitosan

Derived from polysaccharide chitin (a by-product of Cructacean)
Lipid binding and decrease in absorption in Gl tract

Cholesterol lowering effect

Decrease in the size of adipocyte

Modification of adipocyte differentiation

BT

Constipation, diarrhea, soft stool




Study —

Bokura (2003)
Colombo (1996)
Giustina (1985)

Ho (2001)

Macchi (1922&)

Mi Mhurchu (2004)
Pittler (129949)

Schiller (2001)

Scuitto (1995)
Veneroni (1996)
Williams (19298)
Woodgate (2003) -
Fahorska—Markiswicz (2002)

Crerall (95% CI)

4. Chitosan

m_

10

Weighted mean difference

(95% CI) % Weight
0.30 (—3.52.4.12) 1.0
—4.95 (—8.64,—1.26) 1.1
—4.01 (—6.68,—1.34) 2.1
—0.63 (—6.54,5.28) 0.4
—1.34 (—2.16,—0.52) 222
—0.56 (—1.25,0.13) 3.5
—0.70 (—7.41,6.01) 0.3
-2 50 (—9.51,4.51) 0.3
—3.83 (—4.68,—2.98) 20.5
—4.50 (—8.33,—0.67) 1.0
—1.21 (—2.09,—0.33) 19.3
—2.30 (—18.19,13.59) 0.1
3.60 (—10.16,17.36) 0.1

—1.69 (—2.07,—1.30)

Weighted mean difference




4. Chitosan

Study — (95% Cl) % Weight

Bokura (2003) 0.30 (-3.52,4.12) 3.1

NiMhurchu (2004) —0.56 (-1.25,0.13)  95.0

Pittler (1999) B ~0.70 (~7.41,6.01) 1.0
Schiller (2001) . ~2.50 (-9.51,4.51) 0.9
i
Overall (85% CI) & ~0.55 (—1.22,0.12)
I I | | I
-10 -5 0 5 10

Weighted mean difference




5. Calcium

* Food source; dairy products, vegetables
* Bind to dietary fat forming compounds and decrease in fat

absorption in GI tract
Preventing the increase of Vit D and PTH

=> Increase in intracellular Ca
-> Activating lipogenic process

. BEg
Constipation, Gl upset




5. Calcium

Table 11
Characteristics of infervention studies that assessed the effect of calcium intake on anthropometric measures and body composition
Subjects characterisics Studv Habitual
Reference {number of participants’ duration calcium infake Treatment Resulis
penderfage/BMI {mg/day)
100 % pre and post- 1) 500 keal + Placebo. . ' -
Shapses et al. 20047 menopausal = 40-60 years 25 weeks 600-1,000 2) 500 keal + 1,000 mg of calcium (source calcium !ﬂ*‘jgﬁ;}g&gﬁ““ . b‘ﬂ’f;’ weight
old; = 33 kg/m? citrate malate or calcium citrate). : :
. 1,471 % post-menopausal; Placebo = 878 £ 430 1,000 mg of calcium (source calcium citrate). Body weight, BMI, body fat and lean mass did
Reid et al. 2005 ~T4years old, =265 kgime 0 months Ca=861 =390 Placcho. not differ between the proups.
1, | )
Vanoski et al. 2000 324_2'3'5";5_'33&3,“’;???5';'1 2 years Placebo = 878 +430 1,500 mg (source calcium carbonate). Bady weight, body fat, BMI, WC, hip
33.6 + 6.8 ke/m? (placebo) Ca =887 +£350 Placebo. circumference did not differ between the groups.
13 500 keal; 500-600 mg of calcium.
Control: 512.85 +72.71 23 500 keal; 1,300-1,400 mg of calcium W e highar
ot et al. 201 = 859; = 38 years old; 2% wecks Ca: 53229 + 14977 (800 mg = source calcium carbonate). E:mgg . 'LF o ';:ﬂf; Eﬁ:ﬁ-}m@ﬁ
% - = 31 kg/¥ Milk: 484.58 = 131.07 3) 500 keal; 1,200-1,300 mg of calcium (source milk). =B o e
Soy: 509.61 + 101.19 4) 500 keal; 1,200-1,300 mg of calcium group fat inge :
(source soy extract fortified with calcium).
. Body weight and body fat, including in the trunk
3294 1) 300 keal; 410-300 m of calcium, placebo. region. reduced after the consumption of the diets
Zemel et al. 20045 49 = 6 years old; 24 weeks 500-600 2 fﬁcgjkn?g] Lﬁﬂ Sﬂumﬁ D:fE ‘*”m;;;g; with high calcium content.
MO=43 kg/m? 1L — - Such effects were higher in the diet in which the
30 500 keal; 1,200-1,300 mg of calcium (source dairy). calcium was derived from dairy products.
1) 600 kcal; diet with 350 mg of calcium + placebo. There were no differences between the groups in
675, 2) 600 keal; diet with 350 mg of calcium + 500 mg terms of anthropometric measurements and body
Kabrnova et al. 20084 49.1 = 12.1 years old; 4 weeks Not specified of calcium (calcium carbonate). composition. In the placebo group, there was
322 +4.1 ke/m? 31600 kcal; diet with 350 mg of calcium + 500 mg reduction in free fat mass, tending to be siznificant
of calcium (calcium citrate + phosphate + lactate). compared to the groups treated with calcium.
Ta® 374, . . .
931567+ 7/512 £ 8.1 Conrol: The participants included in the milk group were Eﬁﬂ‘fﬂlﬁﬁ’ ‘ﬁ‘ég 1‘1,‘13‘[":1?; “E‘Jﬁg,e[;: the
Wennersberg et al. 2009= vears old; 6 months 644 + 252 mg instructed to increase 3-3 servings of dairy products people who had hasal ingestion Inwcrgman}’."l}cl me
W33 * (control Milk: 815 = 364 daily intake. - i -
30_“; N S.Egi;r;f?slilk]j ! +-b% Mg atly m there was reduction of WC in the milk group.
135%; 18-30 years old; Control: 695 + 263 L .
Tunther et al. 20052 22.1 + 3.1 kg/m? (control); 1 year Average ;:j fw;-lﬁfpmugg;?lﬁ@;ﬁm dairy) There was no diffcren[s_i_n the group as to weight,
- 23.3 + 3.9 kp/m?(average) 727+ 269 }J I‘3{I}-1I4III £Ca( dairy). BMIL. and body composition between treatments.
22.4 = 2.6 kg/n* (high) High: 693 = 281 ~00-1,500) mg of La (source dairy).
3233 = 57 vears old: 1) 800 + 360 mg ;?nglb;bf&{mumcﬂdumcjmm] There was an increase in fat mass in the groups
Reid et al. 2010 B 2 years 1) 870 £ 470 m, 7 : : and reduction in the lean mass with no difference
= 26 kp/m? y 19930+ 510 mE 3) 1,200 mg of Ca (source calcium citrate) between the groups.

divided into two daily doses
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-workout TT GARCINIA/HCA ; 'l' 'l'
(UES); D | Glucose intake |
resting?? i '

and l Citrate to oxaloacetate
RER (YES); and acetyl-CoA
RQ?? /
B De novo lipogenesis |l l TT Glycogen l l ‘l"l'
: synthesis
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Fitoterapia 102 (2015) 134-148




G. cambogia

6. Garcinia Cambogia

Mattes (2000)'2

Kovacs (2001)"

DB, RAN, PC, PAR,
Garcinia cambogia
(n=42; 2.4g/day) or
placebo (n=47;
2.4g/day)

DB, RAN, PC, CO,
(n=21), HCA+MCT
(3.4g/day), HCA
(3.4/day) or placebo
(3.4g/day)

Mo significant
difference found in
Garcinia cambogia
group in appetite and
energy intake
compared to placebo
Significant difference
was found in Garcinia
cambogia group in BW
and waist
circumference

Mo significant
difference found in
Garcinia cambogia
group in appetite,
energy intake, eating
behaviour, mood and
BW compared to
placebo

Mon-significant
data provided

Mean + 5D
values not
provided

Non-significant
data provided

Fitoterapia 102 (2015) 134-148
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