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L-Lysine: The Limiting Amino Acid In Swine Nutrition
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Background Study /\/ h-licroencapsulated lysine and low-protein diets: Effects on performance, carcass

characteristics and nitrogen excretion in heavy growing—finishing pigs!
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Measurements: live weight, feed intake, growth rate, feed
V' conversion ratio, plasma aminoacidic profile, ammonia, urea and
dO carcass characteristics.
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Our Study: A Deeper Undestanding of Solid Lipid Microcapsules Delivery System
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In Vitro Test: Matrixes

Stomach

o

Gastric Bypass

Intestinal Release

Created with BioRender.com

Prototype 1

Prototype 2

Prototype 3

Matrix Type

Vetegable Oil
Triglycerides

Vetegable Oil
Triglycerides
+
Emulsifier

Vetegable Oil
Triglycerides
+
Emulsifier

Matrices of Microencapsulated Prototypes

Chemical Structure

0
HzC—O—(‘Il—CHz—CHz—CHz—CHz—CHa
9
H,C—0 —C—CHy—CH,—CH,—CH,—CHj
|9
H,C —0 — C—CH,—CH,—CH,—CH,—CHs

o
HQC—O—g—CHz—CHz—CHz—CHz—CHg
9
H,C —0—C—CHy—CH,—CH,—CH,—CH;
9
H,C —0 — C—CH,—CH,—CH,—CH,—CH;

0

I
HzC— 0 — C—CHz—CH,—CH,—CH,—CHs
9
H,C—0 — C—CHz—CH,—CH,—CH,—CH;

| 0
I
H,C—0 — C—CH,—CH,—CH,—CH,—CHs

DIFFERENT
PARTICLE SIZE
DISTRIBUTION



In Vitro Test: Monogastric Digestion
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In Vitro Test: Results Gastroprotection
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In Vitro Test: Results Intestinal Release
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In Vitro Test: Results

Gastroprotection
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In Vivo Test: Oral Administration

Placebo
— (single saline
solution dose)

Free L-Lysine ) _
(single amino acid _ . >
dose: 0.17 g/kg BW)
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12 Piglets Divided p Y
into 3 Groups (singlz(:ltl?ctr}(;lz:p?;ules
(BW =15+ 2 kg) —_, dose: 0.38 g/kg BW) L (O y

0.38 g MicroCAPSULES = 0-17 § FREE L-LYSINE

__,. [ Sampling Time: o (before treatment) and 0.5, 1, 2, 3, 4, 6, 8,
“ 10,12, 15, 24 hours after the oral administration
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In Vivo Test: Pharmacokinetic L-Lysine Profile
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In Vivo Test: Pharmacokinetic L-Lysine Profile

1500- b
| - —-o- Prototype 3
- b —4— Free L-Lysine
. a a
_ b a Mean with + SEM
1250 > < 0.05
) Two-way ANOVA
E -
= 1000 } - b
c -
2 T
E - i
c . a
S 750
: -
3 b
O “ 4
c
= J
2 500
= 1 a
] ] AUC = 8254 pMxh 5
i a
250 < .
4 a
' a
1. .
N EY v ; ; a 2 |
11 | T T T T T T T T
0051 2 3 4 6 8 10 12 15 24
Hours (h)

Results normalized by subtracting placebo



In Vivo Test: Pharmacokinetic L-Lysine Profile

1500- b
| - —-o- Prototype 3
- b —4— Free L-Lysine
. a a
_ b a Mean with + SEM
1250 > < 0.05
) Two-way ANOVA
E -
= 1000 } - b
c -
2 T
E - i
c . a
S 750
: -
3 b
O “ 4
c
= J
2 500
= 1 a
] ] AUC = 8254 pMxh 5
i a
250 < .
4 a
' a
1. .
N EY v ; ; a 2 |
11 | T T T T T T T T
0051 2 3 4 6 8 10 12 15 24
Hours (h)

Results normalized by subtracting placebo



In Vivo Test: Pharmacokinetic L-Lysine Profile

1500- b
| - —-o- Prototype 3
- b —4— Free L-Lysine
. a a
_ b a Mean with + SEM
1250 > < 0.05
) Two-way ANOVA
E -
= 1000 } - b
c -
2 T
E - i
c . a
S 750
: -
3 b
O “ 4
£ J
® O
2 500 S
= 1 a
] ] AUC = 8254 pMxh 5
a
250~ ~ ® a
- ’ a
1a ® \ ;
N EY v ; ; a 2 |
11 | T T T T T T T T
0051 2 3 4 6 8 10 12 15 24
Hours (h)

Results normalized by subtracting placebo



In Vivo Test: Pharmacokinetic L-Lysine Profile
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In Vivo Test: Pharmacokinetic L-Lysine Profile
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In Vivo Test: Pharmacokinetic L-Lysine Profile
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L-Lysine Solid Lipid Microcapsules Are An Effective
Delivery System in Swine Nutrition
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Final Conclusion:

In Vitro:
Substantial Gastroprotection

Improved Intestinal Release
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Final Conclusion: Solid Lipid Microcapsules an Effective L-Lysine
Delivery System in Swine Nutrition

In Vitro:
Substantial Gastroprotection
Improved Intestinal Release

Free L-Lysine Encapsulated L-Lysine In Vivo:

Prolonged Release
Enhanced Bioavailability
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Final Conclusion:

In Vitro:
Substantial Gastroprotection
Improved Intestinal Release
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In Vivo:

Free L-Lysine Encapsulated L-Lysine Enhanced Bioavailability

To Evaluate In Vivo Performance Levels and

Environmental Impact of Solid Lipid Microcapsules
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