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Effect of vanillic acid in comparison with vitamin E+C on short- and long-term
preservation of ram semen
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ABSTRACT

In the present study, the effect of vanillic acid in comparison with vitamin E+C on the semen characteristics of Zel's
ram under short and long-term preservation, was investigated. The experimental groups consisted of different
concentrations of vanillic acid (0, 1, 10 and 100 pg/mL), a mixture of alpha-tocopherol and ascorbic acid (vitamin
E+C), and dimethyl sulfoxide (DMSO) (as alpha-tocopherol solvent). The samples were evaluated at 0, 24, 48 and 72
hours after storage at 4 °C and following the freeze-thawing process. During the cold storage, sperm quality traits
(motility, viability and membrane integrity) and mitochondrial activity increased significantly (P<0.05) at
concentrations of 1 and 10 pg/ml vanillic acid in comparison with control and vitamin E+C groups. Our results
revealed that the total motility and percentage of spermatozoids in the concentration of 1 pg/ml of vanillic acid were
higher than control and vitamin E+C groups (P<0.05). Also, plasma membrane integrity and morphology of
spermatozoid were higher in concentrations of 1 and 10 pg/ml of vanillic acid than control group. Concentration of 1
pg/ml of vanillic acid showed the highest mitochondrial activity than vitamin E+C treatment (P<0.05). Our findings
showed that addition of vanillic acid at the concentrations of 1 and 10 pg/mL to the semen extender improved the
quality of spermatozoid in the Zel breed sheep.

Keywords: Antioxidant, semen analysis, short-term preservation, semen freezing, vanillic acid.
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Figure 1. Staining of spermatozoa with Rodamin 123.
The sperms with green color have active mitochondria.
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Table 1. The effect of vanillic acid and vitamins E+C on the motility of ram spermatozoa during cold storage and

after freezing and thawing

. ' Treatment Hour
DMSO vitamin E+C VA100 (pgr/ml) VAIO (ugr/ml) VALl (pgr/ml) Control
73.36£1.08" 75824218 75.84k4 238 80.0143.48" 78.38£3.90"®  72.05+2.15% 0
70.51% 0.72%  73.18+ 1214 73.34% 1.9248% 77.8241.924%  754841.97°8®  68.97+1.08% 24
67.39£ 030  70.01% 0.90%* 71.07+ 2.294%° 74.49+£1.205¢ 73414 2,14 66.37+ 0.42% 48
64.63£ 0.60°  66.57+ 1.04™ 67.965°2.80 71.90£ 0.78%  71.50£ 1.58%*  62.2541.13 72
64.76+ 0.59™ 6598+ 1.03™ 64.52+ 1.10% 62.92+ 0.61™ 72,16+ 1.65*  64.15£0.88™  Post-thaw
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a-c: Within each row-, means with different superscripts differ significantly (P < 0.05).
A-C: Within each column, means with different superscripts differ significantly (P < 0.05). DMSO: Dimethyl Sulfoxide
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Table 2. The effect of vanillic acid and vitamins E+C on the plasma membrane integrity of ram spermatozoa during
cold storage and after freezing and thawing
Treatment

DMSO Vitamin E+C VAIL00 (ugr/ml) VAILO (ugr/ml) VAL (ugr/ml) Control Hour
81.87+ 0.63°  83.08+ 0.89*° 81.89+ 2.494° 8420+ 1.30°®  87.26+ 0.67*  81.22+ 0.547° 0
78.90+ 0.22° 79.38% 0.16° 79.754 2.3848 82.05% 0.9448 82.68+ 1.235  79.03% 0.25° 24
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a-c: Within each row-, means with different superscripts differ significantly (P < 0.05).
A-C: Within each column, means with different superscripts differ significantly (P < 0.05). DMSO: Dimethyl Sulfoxide
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Table 3. The effect of vanillic acid and vitamins E+C on morphology of ram spermatozoa during cold storage and
after freezing and thawing

Treatment

DMSO vitamin E+C VAI100 (pgr/ml) VAIO (pgr/ml) VAL (pgr/ml) Control Hour
89.35+2.76 90.72+2.62 89.89+4.54 91.32+4.43 92.30+2.40 90.15+2.27 0
86.51+3.13 87.86+2.91 88.22+4.55 89.42+4.13 90.74£2.10 87.17£2.02 24
83.994+2.80 85.2842.66 85.64+4.30 87.48+4.05 88.64+1.91 84.78+1.94 48
81.15+2.76 82.28+2.78 83.5243.98 87.59+4.69 85.26+2.61 82.68+1.54 72

70.35+ 0.96*  71.80+ 0.75 68.39% 0.59¢ 73.85+ 0.81° 7226+ 126"  69.51+ 033 Post-thaw
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a-d: Within each row, means with different superscripts differ significantly (P < 0.05).
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Table 4. The effect of vanillic acid and vitamins E+C on viability of ram spermatozoa during cold storage and after
freezing and thawing

Treatment

DMSO

vitamin E+C

VA100 (pgr/ml)

VA0 (pgr/ml)

75.55+ 0.96""
75.49+ 0.775%
72.36+ 0.49%
68.89% 0.53°
68.17+ 0.64%

80.85% .86
77.91% 0.9948%
75.124 .89
70.68+ 0.99
68.26+ 0.80™

81.334 2.15%
78.33+ 1.72%
75.15+ 23248
68.51+ 3.10%
67.23+ 1.33%

85.27+ 2.01**
82.774 2.06"™
79.62+ 1.455¢%
76.91+ 0.93%
66.39+ 0.85%°

Hour
VAL (pgr/ml) Control
83.72+ 1.74%  76.91% 0.96° 0
80.14+ 1.634B* 71,94+ 0.60%¢ 24
78.33+£2.39%  70.03% 0.53% 48
75.90+ 1.97%  66.77+ 0.92° 72
7547+ 1.6% 62.25+ 0.90%  Post-thaw

(P< [+ 0) ol bojlows w0 G Dol 092 g Ay (3, ;2 10 alinl By ,> a-d
(0 LS g8 gaw o 60) DMSO (P<+/+B) ol caliro sloyle) jo o cire Dglis 9525 al oty (gt yo 40 aslinel g > :A-D

a-d: Within each row, means with different superscripts differ significantly (P < 0.05).
A-D: Within each column, means with different superscripts differ significantly (P < 0.05). DMSO: Dimethyl Sulfoxide

Table 5. The effect of vanillic acid and vitamins E+C on mitochondrial activity of ram spermatozoa during cold
storage and after freezing and thawing

Treatment

DMSO vitamin E+C VA100 (pgr/ml) VA10 (pgr/ml) VAL (pgr/ml) Control Hour
0.93%*+ 65.33 1.65%+ 67.73 2.58M°+ 67.1 2.28%+ 7331 2.19%%+ 70.58 0.60"°+ 62.9 0
1.265+ 55.79 1.48%+ 56.35 2.21%+ 59.60 1.08%+ 65.59 205+ 66.51 1.14%+ 52.79 72
0.27%+ 24.63 0.535+ 25.96 0.54%% 20.15 0.305*+ 25.69 0.44%% 30.57 0.29%+ 16.59 Post-thaw

(P< [ 0) ol bojlows w0 G Dol 0929 Ay (3, ;2 10 aylinl By ,> a-d
(0 LS g8 gaw o 60) DMSO .(P<+/+0) ol calirn sloyle) jo o cire Dglis 9925 al oty ygius yo 40 ailiel g > :A-D

a-d: Within each row, means with different superscripts differ significantly (P < 0.05).
A-D: Within each column, means with different superscripts differ significantly (P < 0.05). DMSO: Dimethyl Sulfoxide
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