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Fig.1 Effect of pentobarbital sodium (PS) on the
motion of Sprague Dawley rat sperm in vitro for 1 and
2 h. The sperm suspensions were divided into 6 groups, cultured
with pentobarbital sodium 0 ( control), 0.1, 1, 10, 100, 1000
umol-L~" at 37°C for 1 and 2 h. Inhibtory rate (%) = ( MOT, -
MOT, )/MOT, x 100% , MOT, means the initial motility that is
equal to 77% ; MOT, means motility after PS treatment for t time.
x+s, n=3. There was no significant difference compared with
normal control group.
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Tab.1 Effect of PS on motility parameters of epididymal sperm of rats in vitro
PS/ MOT/% VCL/ym-s ™! VAP/um-s ' VSL/um-s ™!
umol L~ 1 2(h) 1 2(h) 1 2(h) 1 2(h)
0 58.3+6.8 59.8+7.0 430 +28 397 +24 195 +15 185 +13 135 +7 130 +6
0.1 57.0+11.3 55.5+7.8 405 =11 382 11 186 +2 175 =3 135 =1 123 +4
1 56.0+1.4 58.0+8.5 417 £3 392 +8 195 +2 186 +9 138 +3 129 +10
10 56.5+3.5 55.5+2.1 406 +£10 392 =11 188 +8 178 5 134 =11 125 +2
100 59.0+1.4 58.5+2.1 424 =11 409 £10 201 £10 186 +10 144 £13 130 +7
1000 56.0 £5.7 57.0+8.5 421 £1 416 £47 198 +13 188 24 145 £12 128 +10
PS/ BCF/Hz ALH/um LIN/% STR/%
pmol-L " 1 2(h) 1 2(h) 1 2(h) 1 2(h)
0 24.6+0.7 24.0+0.5 18.7 £0.5 17.5+1.0 33.5+1.0 34.0+1.0 70.0+£2.2 69.8+1.8
0.1 24.6x1.1 25.3x2.5 17.9+1.1  18.0x0.6 34.0+0.0 33.0x0.0 71.5+0.7 70.0x0.0
1 24.8+0.8 24.0x0.8 18.9 +0.1 17.3 0.1 34.0+1.4 33.5+0.7 71.0x1.4 69.5+0.7
10 23.9+0.0 24.6+1.0 18.3 0.1 17.3+1.3 34.0+1.4 33.0+0.0 71.5+2.1 70.0+0.0
100 24.3+1.7 24.9x0.6 18.8 +0.3 18.9+0.8 34.5+0.7 32.0x1.4 72.0+1.4 69.5+0.7
1000 24.9x2.1 25.7+0.6 18.7+0.1  19.0x0.3 35.5x2.1 31.5%0.7 72.5+0.7 68.5£3.5

See Fig. 1 for treatment.

LIN:

linearity; STR. straightness.

MOT: motility; VCL. curvilinear velocity; VAP . average path velocity; VSL. straight line velocity; BCF.
cross frequency; ALH. amplitude of lateral head movement;

beat

x+s, n=3. There was no significant

difference compared with PS 0 ymol-L~" group.
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Fig.2 Effect of PS on relative change rate of motility
parameters computer-assisted sperm analysis for 1 h
and 2 h in vitro. See Fig.1 for treatment. The relative change
rate of motility parameters (% ) = value of motility parameter in
pentobarbital sodium group/value of motility parameter in control
group x 100%. The abbrevation see Tab. 1. STR(%) = VSL/
VAP x100%. LIN(% ) =VSL/VCL x100%.
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Fig.3 Effect of PS for 2 h on representative sperm
tracks and individual computer-assisted analysis of rat
sperm in vitro. See Fig. 1 for treatment. Individual sperm
tracks were reconstructed from the X, Y coordinates saved into
the ASC || files. A: normal control group. B: PS 1000 ymol-L "
group.
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Tab.2 Effect of PS on motility parameters of Cauda epididymal sperm in vivo

MOT/% VCL/ym-s™'
Group
15 60 120(min) 15 60 120 (min)
Normal control 77 £9 64 +£15 71 £10 492 +32 474 +37 475 +20
PS 0.04 g-kg™' 77 +£8 75 +7 66 +13 467 +44 477 +39 472 =11
VAP/ym-s ™' VSL/ym-s ™'
Group
15 60 120 ( min) 15 60 120 (min)
Normal control 257 =17 252 +15 251 =11 181 +33 169 +20 173 +14
PS 0.04 g-kg‘1 254 £18 256 +24 251 £12 176 +18 176 £21 172 £15
BCF/Hz ALH/um
Group
15 60 120 ( min) 15 60 120 (min)
Normal control 23.3 2.1 24.8 +2.2 21.9+2.9 18.6 +1.4 17.5+1.5 17.8 +1.3
PS 0.04 g-kg™' 22.9+1.5 23.8 +2.2 22.3+2.6 17.4 £2.5 17.9+1.0 17.6 £1.5
LIN/% STR/%
Group
15 60 120 (min) 15 60 120 (min)
Normal control 35.4 +2.1 35.7+2.0 37.3x2.4 63.6 +2.6 63.1+£3.4 62.6 2.8
PS 0.04 g-kg‘1 37.3+1.6 38.3+2.7 37.3+£3.3 64.4+1.0 64.0x2.0 63.0 2.2

x+s, n=7.There was no significant difference with normal control group.
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Method of euthanasia

Analysis of sperm motility in rats after pentobarbital sodium
treatment in vivo and in vitro

SONG Yi-sheng, ZHOU Guo-liang, YOU Zhen-giang, XIN Yan-fei, HUANG Min-cong, XUAN Yao-xian
( Center of Saftey Evaluation, Zhejiang Academy of Medical Sciences, Hangzhou 310013, China)

Abstract. OBJECTIVE To evaluate the effect of pentobarbital sodium on sperm motility (MOT) in
rats. METHODS () In vitro Sperms from distal cauda epididymis in rats were suspended in M199 supple-
mented with 0.5% fetal calf serum and sperm concentration was adjusted to about (6.36 —6.78) x10°> L.
The sperm suspensions were incubated with pentobarbital sodium 0, 0.1, 1, 10, 100, 1000 ymol-L ™" for 1
and 2 h. MOT was assessed by computer-aided sperm analysis. (2) In vivo Rats was ip given pentobarbital
sodium 0.04 g-kg~'. After 15, 60, 120 min pentobarbital sodium exposure, sperms were collected from the
distal cauda peididymis and sperm suspension (4.95 —7.46) x10° L' was prepared. The sperm curvilinear
velocity (VCL), average path velocity (VAP), straight line velocity (VSL), beat cross frequency (BCF),
amplitude of lateral head movement (ALH), linearity(LIN), and straightness (STR) in the cauda epididymis
in vitro and in vivo were assessed by computer-aided sperm analysis. RESULTS (1) /n vitro Compared with
normal control group, there were no significant differences in motion parameters MOT, VCL, VAP, VSL,
BCF, ALH, LIN and STR in pentobarbital sodium groups. The sperm in the pentobarbital sodium groups
exhibited progressive and straight courses, as in the control group. @ In vivo There was no obvious
difference between pentobarbital sodium groups and normal control group. The sperm exhibited progressive
and straight courses as in the normal control group. CONCLUSION Pentobarbital sodium does not affect
sperm motion as assessed, which is potentially applicable to reproductive toxicology studies.

Key words . pentobarbital; spermatozoa; sperm motility
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