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The Effect of L-carnitine and Acetylcarnitine on Sperm Parametersin vitro
Wan Lee, Nam Cheol Park

The Department of Urology, College of Medicine, Pusan National University, Busan, Korea

Objectives: To assess the scavenging effect of carnitine derivatives on oxidative damage to sperm
during sperm processing, cryopreservation and thawing.

Materialsand M ethods: Fresh semen samplesfrom 20 normal healthy volunteers were collected by
masturbation after at |east 48 hours abstinence. After liquefaction of semen samples at room temperature,
the specimens were diluted with sperm wash media (Ham's F-10, Life technologics) to a uniform density
of 20x 10°/ml. L-carnitine or acetylcarnitine were added with various concentration of 0 uM, 10 pM,
30 UM in semen sample or cryoprotectant. All specimens were cryopreservated at -196 LN, for 3
days. Sperm moatility, vitality, fertilizing capacity, reactive oxygen species formation and the level of
lipid peroxidation were analyzed by computer assisted semen analyzer, eosin-nigrosin stain, hypo-
osmotic swelling test, chemiluminescence and thiobarbituric acid method, respectively, during sperm
processing, cryopreservation and thawing.

Results: The sperm motility was only increased in proportion to the concentration of acetylcarnitine
with no statistical significance (p>0.05). The sperm vitality was also significantly improved in proportion
to the concentration of acetylcarnitine with statistical significance (p<0.05). The sperm fertilizing
capacity was significantly increased in proportion to the concentration of L-carnitine and acetylcarnitine
and reactive oxygen species generation and lipid peroxidation were significantly decreased with same
fashion (p<0.05). On comparison of effects between L-carnitine and acetyl carnitine, acetylcarnitine was
superior to L-carnitine on the improvement of sperm motility and vitality as well as the suppression of
reactive oxygen species generation and lipid peroxidation.

Conclusions: These results suggest that carnitine derivatives have a scavenging effect against oxidative
damages during sperm processing, cryopreservation and thawing. Therefore, carnitine derivatives may
be useful as an oral antioxidant in patients with male infertility due to increased ROS generation.
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Ejaculate from Normal Healthy Volunteers (n=20)

iSemen Analysis after Liquefaction

Dilution to 20x10%/ml Density with Sperm Wash Media (Ham's F-10, Life Tech)

.

Add L-carnitine or Acetylcarnitine with 10 uM and 30 uM Concentrations

Control Group

Experimental Group

A: L-carnitine O uM
B: Acetylcarnitine O uM

I: L-carnitine 10 uM,
II: Acetylcarnitine 10 uM,

II: L-carnitine 30 uM
IV: Acetylcarnitine 30 uM

v

Cryopreservation with Cryoprotectant for 3 days at -196°C Liquid Nitrogen

i Thawing for 30 min at Room Temperature.

- Sperm Motility (CASA: Gr. 3 & 4)
- Hypo-osmotic Swelling Test

- Lipid Peroxidation (Thiobarbituric Acid Assay)

-Sperm Vitality (Eosin-nigrosin Stain)
‘Reactive Oxygen Species (Chemiluminescence)

.

Statistical Analysis: Repeated Measures ANOVA Test (p<0.05)

Figure 1. Study design and experimental flow diagram
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Figure 2. Effect of L-carnitine and acetylcarnitine on sperm motility after cryopreservation and thawing
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p-vaue 0.05
1.
I, 10, 11
v 8.4+ 34%, 9.5+ 5.0%, 19.0+ 11.0%
20.8+ 10.0% A B 85+4.0%,
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(p>0.05) (Figure 2).
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(p<0.05) (Figure 3).

3.
I, 1, 1
v 60.6+ 6.8%, 62.2+ 5.9%, 66.6+ 7.3%
69.4+ 6.6% A B 558+6.2%, 637+
6.9%



n=20
70 [ =p<0.05 !
— B0
=
g N
2 w0l
g 40
E w0
L
Ve o
10 F -
Control Group Experimental Group
A E ] 1] v

Figure 3. Effect of L-carnitine and acetylcarnitine on sperm vitality after cryopreservation and thawing
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Figure 4. Effect of L-carnitine and acetylcarnitine on total sperm swelling rate after cryopreservation and thawing

(p<0.05) (Figure 4).
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0.05) (Figure 5).
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5.

[, 1, 1l v 91.3+ 37.7 nM/mg
protein, 68.2+ 32.0 nM/mg protein, 75.3+ 33.4 nM/mg
protein  54.8+ 304 nM/mg protein A
B 121.2+50.8 nM/mg protein, 109.9+ 27.2 nM/mg
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(p<0.05) (Figure 6).
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Figure 5. Effect of L-carnitine and acetylcarnitine on level of reactive oxygen species after cryopreservation and thawing
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Figure 6. Effect of L-carnitine and acetylcarnitine on level of lipid peroxidation after cryopreservation and thawing
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Table. Percent changes of sperm parameters according to the concentration of L-carnitine and acetylcarnitine after

cryopreservation and thawing

Experimental group Sperm motility Sperm vitality HOS ROS LPO
| -1.2 -2.3 +8.6 -39 -24.7
I +11.8 +7.0 +11.5 -19.7 -43.7
Il +18.8 +9.0 +4.6 -10.7 -31.5
v +30.0 +22.8 +8.9 -19.8 -50.1

*HOS; Hypo-osmotic swelling test, ROS; Reactive oxygen species, LPO; Lipid peroxidation
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