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Effects of antioxidants on viability, plasma membrane integrity and apoptosis
in porcine ovarian granulosa cells damaged by bromopropane
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ABSTRACT

The purpose of this study was to examine the effects of taurine and vitamin E on ovarian granulosa cells damaged
by bromopropane (BP) in pigs. We evaluated cell viability, plasma membrane integrity (PMI) and apoptotic
morphological change in porcine ovarian granulosa cells. The cells were treated with 1-BP (0, 5.0, 10, and 50 pM),
2-BP (0, 5.0, 10, and 50 mM), taurine (0, 5.0, 10, and 25 mM), and vitamin E (0, 100, 200, and 400 uM) for 24
h. 10 uM 1-BP and 50 uM 2-BP inhibited viability and PMI, and induced apoptosis in porcine ovarian granulosa
cells (p < 0.05). Cell viability and PMI were increased by taurine (10 and 25 mM) and vitamin E (100 and 200 uM),
and apoptosis decreased (p < 0.05). Finally, the porcine ovarian granulosa cells were co-treated with BPs (10 uM),
taurine (10 mM) and/or vitamin E (200 uM). Cell viability and PMI in the co-treated cells were increased, and
apoptosis was decreased. In conclusion, taurine and vitamin E can improve cell viability and inhibition of apoptosis
in porcine ovarian granulosa cells damaged by bromopropane.
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R apoptosisoll P A= FTF
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60.6+1.4
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Table 1. Effects of 1-BP on viability, plasma membrane integrity (PMI) and apoptotic morphology change in porcine granulosa cells
In pigs
1BP (1) Viability (%) PMI (%) ' Apoptotic morphology f:hange (%)
Live Early apoptosis Late apoptosis
0 94.10.8" 84.5+0.8" 60.2+0.9" 20.2+0.7° 19.5+0.9°
92.3+0.9" 82.1+0.5" 55.7+0.7° 21.2+0.9° 23.0+1.3°
87.0+0.9" 77.1£1.0° 47.0+1.1° 22.140.6a 30.8+1.0°
81.8+1.0° 72.2+1.4° 39.3+1.9 27.2+3.4° 36.7+1.3"
Different superscripts within same column are significantly differ, p<0.05. Values presented here are the mean+S.E.M of three experiments
Table 2. Effects of 2-BP on viability, plasma membrane integrity (PMI) and apoptotic morphology change in porcine granulosa cells
Apoptotic morphology change (%)
Live Early apoptosis Late apoptosis
18.242.1 21.1x1.2°
19.4+1.2 24.0+1.2°
21.5¢1.1 31.4b+1.1°
37.7+£0.7°

92.8+1.2

72.7£1.7
16.3£2.7

2-BP (uM)

90.740.9%

Early apoptosis
19.0+1.5°
16.3+1.7

1+1.0
15.4+0.8

0
88.
84.7+1.3°

10
50

Live

63.6£1.2
68.0+1.7%
. 14.2+0.7°
14.0+0.8"

PMI (%)
69.4+2.5

in pigs

a
77.8+1.3
C
Different superscripts within same column are significantly differ, p<0.05. Values presented here are the meantS.E.M of three experiments
Apoptotic morphology change (%)

b
Table 3. Effects of taurine on viability, plasma membrane integrity (PMI) and apoptotic morphology change in porcine granulosa cells
b

Viability (%)
73.3+1.5°

76.7+1.5%
69.6+1.3°

79.1+1.3°
80.4+1.4

Taurine (mM)

0

82.3+1.2%
85.7+1.0°

83.2+1.3"

10
25

79.2+1.3
Different superscripts within same column are significantly differ, p<0.05. Values presented here are the mean+S.E.M of three experiments
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o) & ° 7 7+ 3R o apoptosis7t SR FE A EL] H S F
o FQl Apol7b vERUA] gtk BromopropaneOl| 2o &afEl =X M M ZO0j A taurinet
vitamin E &2t
Vitamine E7F S X| DHE[M ZEQ| HES, REAY 289 & 10 mM Taurine3} 200 uM<] Vitamin EE 10 uM 2] 1-BP
apoptosisOl| O|x|= ek o} 2-BPe} Al A HA el 24 A1 -5 QE B 3RS W Al
Table 4= Vitamin Eoll &3 A FJ oAz A& 432 Fo] AEE, 4P 244 2 apoptosisell X = F S
2t 244 3 apoptosis®] W tell thg Aotk 100 % 200 Table 59} Table 6°1 e ATk 10 uM 1-BP A 2]& A9}
Me] Vitamin B HH A X AEE, 4349 23049 2 Ao AEE 9 A48 24 E FoHo 2 FaAFHL
apoptosis7} Y= A &> M2z FoH JEFS HAA ™, apoptosis7} ¢HEFH AL HlEo] FoHoE FT}slR

Table 4. Effects of vitamin E on viability, plasma membrane integrity (PMI) and apoptotic morphology change in porcine granulosa cells

in pigs
vitamin E (UM) Viability (%) PMI (%) - Apoptotic morphology .Change (%) -
Live Early apoptosis Late apoptosis
0 86.5+1.3° 76.7£1.4" 57.1+1.2" 22.3+2.4 20.5+1.6™
100 87.6x1.3° 79.8+1.4" 59.3+1.6" 22.4+2.3 17.6+1.4°
200 88.5+1.1° 78.4+2.2° 59.3+2.0° 22.6+2.9 18.0+1.1°
400 82.1x1.5" 71.4£2.0° 53.7+1.0° 21.5+2.0 24.6+2.1°

** Different superscripts within same column are significantly differ, P<0.05. Values presented here are the mean+S.E.M of three experiments.

Table 5. Effects of taurine on viability, plasma membrane integrity (PMI) and apoptotic morphology change in 1-Bromopropane-treated
porcine granulosa cells in pigs

Apoptotic morphology change (%)

Treatment Viability (%) PMI (%) - - -
Live Early apoptosis Late apoptosis
Control 93.2+1.0° 80.5+1.5 63.6+1.6" 16.2+0.7 21.2+1.7°
1-BP 82.8+1.1° 72.7+1.9° 47.9+1.6° 16.3+0.7 35.8+1.4°
1-BP+T 85.7+1.3" 74.742.0" 46.7£1.5 13.4+0.6 39.8+1.1
1-BP+Vit E 88.1+1.17 78.8+0.9" 58.140.6" 17.6+0.6 24.2+0.4"

1-BP, 10 uM 1-Bromopropane; T, 10 mM Taurine; Vit E, 200 pM Vitamin E. *® Different superscripts shows a significant difference between
Control and 1-BP treated group (P < 0.05), " Asterisk shows a significant difference between 1-BP- and antioxidants-treated groups (P < 0.05).

Table 6. Effects of vitamin E on viability, plasma membrane integrity (PMI) and apoptotic morphology change in 2-Bromopropane-treated
porcine granulosa cells in pigs

Apoptotic morphology change (%)

Treatment Viability (%) PMI (%) - - -
Live Early apoptosis Late apoptosis
Control 82.240.8° 64.8+0.8° 48.1+1.3" 27.442.0 24.4+1.3°
2-BP 61.1<1.1° 453+1.2° 28.620.9° 31.343.5 39.9£2.6°
2-BP+T 76.2+1.17 60.3£0.9" 36.7£0.6° 27.742.17 35.4+1.0
2-BP+Vit E 79.5£2.1" 62.6£2.5" 45.842.4" 27.3£2.5" 26.7+0.8"

2-BP, 10 uM 2-Bromopropane; T, 10 mM Taurine; Vit E, 200 pM Vitamin E. *® Different superscripts shows a significant difference between
Control and 1-BP treated group (P < 0.05), " Asterisk shows a significant difference between 2-BP- and antioxidants-treated groups (P < 0.05).
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