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|- Reminder and definitions

Theodore Nicolas
Gobley

Born in Paris on May
11th, 1811 and died on
September 1st, 1876



|- Reminder and definitions

In1847:

‘Theodore Nicolas Gobley
(French chemist and pharmaust)
discovers the lecithin

In 1874:

he had demonstrated the
presence of lecithin in veinous
blood, bile, and human brain
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|- Reminder and definitions

Lecithin or Lekithos in Greek means egg yolk

It has different colors depending on its fatty
acid composition.

Soy plant
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;/I- Reminder and definitions

Lecithin is :

Phospholipid bilayer Phospholipid

(Phosphatidelcholine)

Hydrophilic head

- o L
EF Hydropbobic tail
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gl- Reminder and definitions

Lecithin is :
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|- Reminder and definitions

Composition of lecithin:

i
R—C—O—CH,

R—C—0=—C—H

I 0O
O I
H,C—0—P—0—(X)
o X =?
Chemical skeleton
of lecithin PC: phosphatidylcholine

PE: phosphatidylethanolamine
Pl. phosphatidylinositol

PS: phosphatidylserine

Sph: Sphingomyelin



; f |- Reminder and definitions

Phosphatidylcholine

Ry— CO-0-CH;

R,— CO - O —*CH
O CH.

| |

CH;—-O-P-0 -CH;-CH> —N+-\CH3

|
0 CH;

Chemical structure of PC _
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_I- Reminder and definitions

Jaulifloweley
2 -t

Sources of Lecithin :



~llI- Interest of lecithins
. Il - 1 Health benefits

un esprit sain dans un corps sain
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ll- Interest of lecithins

Il - 1 Health benefits

un esprit sain dans un corps sain
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ll- Interest of lecithins

Il - 2 Food application

‘ | ’ LIBio data
ources or commercial lecithin .~ -~
| . cr s Sun flower
Fatty acids Soy lecithin lecithin
Clé6 15.87 £0.12 11.06 £ 0.11
Cl8 3.45 +0.01 4.17 £ 0.02
ClI81n-9t  23.373 +0.04 21.61 £ 0.01
W C182n6 51.86 +0.10 63.15 % 0.08
B c183n3 5.44 £ 0.02

creamy products

chocolates
or candy bars



lI- Interest of lecithins
I1.3 - Cosmetic application

Lecithin Modelised by
Pascale Sautot in LIBio

Lecithin

Liposome '
Modelised by Pascale %
Sautot in LIBio  §&

Liposome Emulsion
Observed by MET (MLV) Observed by MET
Nabila Nabila



|l- Interest of lecithins

I1.3 - Cosmetic application

Essences, lotions

Liposome
and creams

Emulsion
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ll- Interest of lecithins

I1.4 - Nutraceutical application
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ll- Interest of lecithins

I1.4 - Nutraceutical application

Examples:

Libosome i T
p - Lecithin -

Emulsion
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II- Interest of lecithins

I1.4 - Pharmaceutical application

Examples:
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lll- Specificity of marine lecithin

Fatty acids composition by GC

Fatty acids Salmon lecithin Soy lecithin
Cl14:0 1.60 % 0.11 -
Cl16:0 12.70 + 0.06 15.87 +0.12
C18:0 4.90 + 0.05 3.45+ 001
SFA 19.2 19.32
Clé:l 3.21 +0.08 -
C18:1(n-9) 14.23 + 0.35 23.37 +0.04
C18:1(n-7) 0.71 +0.03 -
Lipid extracts were transesterified to C20:1(n-7) 1.69 + 0.05 =
FAME (BF3 MeOH) C20:1(n-9) 0.41 +0.02 -
MUFA 20.25 23.37
C18:2(n-6) .52 + 0.08 51.86 +0.10
LT 280210 2 Canal2. C18:3(n-3) - 5.44 + 0.02
C18:4(n-3) 0.61 +0.05 -
DHA C20:4(n-6) 322 +0.10 -
C20:4(n-3) .14 +0.13 -
2 7 EPA C20:5(n-3) 10.25 £ 0.12 -
C22:5(n-3) 2.94 + 0.25 -
C22:6(n-3) 33.11 £0.35 -
PUFA 52.79 57.30
n-3/n-6 10.13 0.09
T DHA/EPA 3.23 -

: ; ; ;
8 15 24 a2
€ € D2 Minutes



lll- Specificity of marine lecithin

Vectomega

‘mon Salmo Salar
( ) (Laboratoires Le Stum)

Lipid classes were identified by Iatroscan

Soy lecithin

Phospholipids Iseaclirtnh(::
Phosphatidylcholines 68% 28.8%
phosphatidylethanolamines 1% 30.1%
phosphatidylinositols 5% 26%
phosphatidylserines 9% -
Sphingomyelin 5% -
13.7%

Phosphatidic acid -



V- Lecithin and biofunctional molecules
IV.1 - Coenzyme Q10

Found in small amounts in a wide

Vitamin-like substance variety of foods

Synthesized on the liver
Generating energy in cells

Powerful antioxidant Liposoluble compound
CoQI0 or Provides the electron and proton transfer in
ubiquinone the membrane of mitochondria

Intermembrane

mitochondria

Electron transport chain in mitochondria



V- Lecithin and biofunctional molecules
IV.1 - Coenzyme Q10

Ace'ril—CoA
Synthetic pat!'lway of CoQI10 in the Aceloactyl-CoA
liver cells J
HMG-CoA
Tyrosine HMG-CoA &
(or phenylalanine) reductase
& Mevalonate

¥

40H-Phenylpyruvate Mevalonate-PP

v ¥

40H-Phényllactate Isopentenyl-PP

40H-Cinnamate Geranyl-PP

\

40H-Benzoate = Decaprenyl-PP <& Farnesyl-PP

Decaprenyl-40H-benzoate Squaléne

¥

o Cholesterol
Ubiquinone (CoQ10)

A By reducing cholesterol synthesis (using hydroxy-methyl-glutaryl-coenzyme
A reductase inhibitors) we block the production of coenzyme Q10.



V- Lecithin and biofunctional molecules
IV.1 - Coenzyme Q10

Increase the bioavailability
of CoQ10 using emulsions

DHA (omega 3)
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: .
Preparation of emulsions: . Iﬂ
Emulsion

(size = 150 nm)

Extruder . ,
Dynamic light scattering
lvern Zetasizer

Nano ZS

Size distribution .
4G e . . .. =insm- ; i..l;;..m..,....,.,,.,..
.l T
. A
> ye 0.1 1 10000
Homogénéisateur
haute pression E1 sonication
(5 cycles/1500 bars) &
24
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V- Lecithin and biofunctional molecules
~IV.1- Coenzyme Q10

CoQ10
Y=0.0253819*X R”2=0.9989 W:Equal

2.5 L

2.0

1.5

0-0_"'|||||||||||

0 20 40 GIO - I8|0 - Il(I)OI
| ng/ml
CoQ |0 in solvent CoQI0 in emulsion Calibration curve of CoQ10 using

inernal standard (CoQ?9)
[T
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V- Lecithin and biofunctional molecules
IV.1 - Coenzyme Q10

Sampling after 60min

Relative Abundarce
in
(=]

054 gas 1.28 1.85 1.83 488 Fpoo 5_15.9-‘

BT, 2.28
& 23007

80 CoQI0

Sampling after 90min

Relative Abundance
in
]

0.37 0.8 1.35 1.858 2.54 285 328 355 4. 54 5440 .08 827 675 712 7T.81
T T T T 1 T T T T T T T T 1 T T T T T T T T 1 T T T T 1 T T T T

I T T 1 1 T T T
0 1 2 3 4 5 i} T
Time {min}
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IV- Lecithin and biofunctional molecules
V2 m-tetrahydroxyphenylchlorin (mTHPC)

l

[ e

(/“'\
B i
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V- Lecithin and biofunctional molecules
IV.2 - m-tetrahydroxyphenylchlorin mTHPC

mTHPC = photosensitizer (liposoluble) ==—__, Preparation of emulsion
by sonication

¥

Put emulsion in contact with cells

(MCF7)
breast cancer cell line




V- Lecithin and biofunctional molecules
IV.2 - m-tetrahydroxyphenylchlorin mTHPC

The cells culture were incubated in presence of nanoemulsions for 3h and
24h at 37°C

— T

Cytotoxicity test Phototoxicity test

/

Cell viability was determined 24 h later
using the MTT assay

MTT 3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) =

standard colorimetric assays which measures changes
in color. The intensity of color increase with the
increasing of cell viability

|

¥

rradiation of cells (63'5 — 760 nm)

2
Cell viability was determined 24 h later

using the MTT assay



IV- Lecithin and biofunctional molecules
W_q IV.2 - m-tetrahydroxyphenylchlorin mTHPC

el mluM
Cytotoxicite
120 - "5 uM 1 1/em?
L, .
=10 uM Phototoxycité cm
© 100 1 100 - M5 J/cm?
£ 80 90 - 10 J/cm?
= 80 -
3 60 - X 70 -
pt g
2 40 £ 60 1
a 3 50 -
© [}
S 40 -
S 20 - @
£ 30 -
0 - S 2 -
mTHPC NP-(-) NP-(mTHPC) > 10
0 _
mTHPC 1uM NP-(-) NP-(mTHPC)  NP-(mTHPC)
1uM 5uM
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V- Perspectives

coQlo,

NEXT
STEP

To test these interested formulations in mice

EdAY I

.- ——
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