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SUMMARY

This experiment was conducted to investigate the effect of the cysteine and glutathione on
the motility index and morphology of human spermatozoa at the sperm processing in vitro. After
treating the sperm with medium containing cysteine and glutathione, we measured the motility
index and morphology at 0.5 h and 24 h.

1. Following the sperm culture for 0.5 h after treating the sperm with the medium containing

0, 1, 5, 10 mM cysteine, curvilinear velocity (VCL) was significantly (p<0.05) higher in
control than that in all treatments. And straight-line velocity (VSL) was high at 1 mM and
average path velocity (VAP) was low at 5§ mM and 10 mM. But the motility (MOT) and
morphology (NOM) were not different between control and all treatments. Following the
sperm culture for 24 h, the MOT was significantly high in treatment groups (38.9, 74.4
and 62.3%), compared with that in control(28.7%) and the VCL was also high in treatment
groups (31.4, 37.9, and 34.0 «m/s), compared with that in control (21.3 wm/s). The VSL
(18.4, 21.7, and 18.9 um/s) was significantly higher than control (10.7 wm/s) and the
VAP (20.3, 24.7, and 21.4 pm/s) in treatments was also compared with that in control
(12.6 pxm/s). The NOM was not difference between control and treatments.

2. Following the sperm culture for 0.5 after treating the sperm with the medium containing
0, 1, 5, 10 mM glutathione, the MOT, VCL, VSL, VAP, and NOM were not different
between control and treatments. Following the sperm culture for 24 h, the MOT was
higher in treatment groups (82.9, 83.6, 83.4%) than in control (51.1%) and the VCL was
higher in treatment groups (50.9, 51.3, and 49.4 pm/s) than control (34.1 um/s). The
VSL was also higher in treatment (17.1 xm /s) and the VAP was also higher in treatment
groups (30.1, 32.5, and 29.7 xm/s) than in control (19.8 um/s). The NOM was not
different between control and treatments. .
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2 ZA A (reactive oxygen species, ROSs)7}
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Fig. 1. Photomicrographs of morphologically normal-and abnormal human spermatozoa taken from Diff-Quik stained
preperations (< 1,000). 1, 2, 3=normal form; 4=macrocephalic or large head; 5=tapering forms; 6=cytoplasmic
droplet; 7=abnormal midpiece; 8=double or duplicate tail; 9=terminal droplet on the tail.
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Table 1. Effect of cysteine on the motility index and normal morphology of human sperm after 0.5 and 24 hour

incubation*
Cysteine MOT(%)' VCL(um/s)* VSL(um/s) VAP(um/s)* NOM(%)’
concentration -

mM) O05h 24h 05h 24h

05h 24h 05h 24h 05h 24h

963+ 287+ 920+ 215+
0 a a a
20 09 19° 03
| 99.1+ 589+ 747+ 314+
0.2 1.1° 1.6 05
972+ 744+ 748+ 379+
5 b b b
03 03 1.5 1.5
0 977+ 623+ 742+ 340+

0.1 0.3° 04> 1.3°

338+ 107+ 473+ 126+ 531+ 483+
08 03" 14 03° 0.9 0.6
39.1+ 183+ 450+ 205+ 535+ 517+
13> 05 0.5  04° 1.3 0.8
365+ 21.7+ 427+ 247+ 532+ 516+
0.3° L1 0.3 11° 0.8 0.8
349+ 19.1+ 422+ 215+ 527+ 531+
06 0.6 06° 07 0.3 1.4

' MOT: Motility, > VCL: Curvilinear velocity, ® VSL: Straight-line velocity, * VAP: Average path velocity,

* NOM: Normal morphology.

*® Means in the same column with different superscript letters differ significantly(P<0.05).

* Values are means+SEM.
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HAre) 2L Diff-Quik A4S AT F,
A RAEEA] 7)(sperm  analysis imaging system,
SAIS, Korea)& o] &8tel & MY 212 3=
1005t2]# 248t B4 A9 #el(normal
morphology, NOM): Qettle 5(1991) & Mortimer
(1994) o] W& 7|E2E 3t FAHA F,
AA 2ol %7 ¥(amorphous), th¥(megalo), &
3(small), ) (elongated) S shiF=HA &3,
FRel o] 5~6 pm, 4H] 2.5~3.5 um, FAF
FoA A s FAQ vlEo] 40~70% 3 F
s 4248 44 YU BRAA

6. SAAME

E AFdA dojd FE AgAA] FSAAE
= Student's T-testE o]-L3ted AAEA P<0.05
ol3te] F TS 2o M2k EAEE
Zpo) 2 AR HT

Z 9 2%

1. CysteineO| AIRIYXIC| 284X+ & 4 &
e gof 0jx= GE

A2 A9 712 %A Ham's F-100] Cys-
teineS H7hsted AAAE, 0547 2 244

T MIFT F, AAY 2FEAT R BT BA

el & 548 A Table 29} k. &, cysteine
€0,1,5 % 10 mME F713k 0.5AF F<t vl

ket A€ 7, 5 d(motility, MOT)2 th=-
AYT BF 52 245 Bioy, FASE(w-
rvilinear velocity, VCL)E thZ¢7} A ETH #
]2 0 2(P<0.05) ¥ AFE Rtk NI¥%:
(straight-line velocity, VSL)E 1 mMojA] g
b 2R 24 FoR7 ABHJLH, HE
£ (average path velocity, VAP)= 5, 10 mMoi] A
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Table 2. Effect of glutathione on the motility index and normal morphology of human sperm after 0.5 and 24

hour incubation*

Glutathione MOT(%)' VCL(umvs)’ VSL(um/s)’ VAP(um/s)’ NOM(%)’
concentration

(mM) 05h 24h 05h 24h 05h 24h 05h 24h 05h 24h

959+ SL1+ 863+ 341+ 367+ 171+ 472+ 198+ 508+ 49.8+

0 1.6 2.7 6.6 0.7* 46  04° 48  0.4° 16 1.8

| 97.9+ 829+ 794+ 509+ 350+ 264+ 422+ 30.0+ 512+ 50.8+

0.8 1.4° 2.2 1.3° 33 05° 25 06 1.8 2.1

5 97.1+ 836+ 851+ 513+ 336+ 273+ 434+ 325+ 512+ 51.0+

0.9 1.2° 6.6 2.2° 2.7 1.1° 32 14 1.7 1.9

" 973+ 834+  81.6+ 494+ 403+ 263+ 475+ 297+ 508+ 51.0+

0.6 1.6 42 3.9° 44 22 32 26 1.7 15

' MOT: Motility, >
Normal morphology.

VCL: Curvilinear velocity, °

VSL: Straight-line velocity,

¢ VAP: Average path velocity, > NOM:

> Means in the same column with different superscript letters differ significantly(P<0.05).

* Values are means+SEM.

L gzt AUPEn foHoE v A
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P, 24X T wekEt e A, £84
(motility, MOT)-Z thZ7(28.7+0.9%)9] H|s}d
Z+7} 58.9+1.1, 744403 2 62.3+03%Z A §9
Ao B 2 AFJE HIYI, THLET(curvilinear
velocity, VCL)= T2 7(21.5%0.3 pm/s)ol] H] 3}
Z+7F 31.4+1.6, 37.9+15 % 34.0+1.3 pm/sEA}
o802 BA Uehdth E8, 8% 5(straig
ht-line velocity, VSL)= thZ7(10.7+0.3 um/s)*
vsle} zhzh 183408, 21.7+1.1 2 19.1+0.6 um
S2A fFoFer 5 AXE JeEY, HEd
Y(average path velocity, VAP):= t) Z7(12.6+0.3
pm/s)B ok 2bz} 20.5+40.4, 24.7+1.1 € 21.5+0.7
pm/s2A f2)d o] A HJTHP<0.05). &H, A
BRAR B gol lolAe xRy METL #
A% = IAHA] ko)

FAF wjFd el cysteines H7HE A9, 57}%
cysteine- B kAU ol A glutathioned A4 8t= =

A(precursor) 24 #-4-3le] ¥4 ¥ glutathione

o] cytotoxic aldehydes¢} Wh-2-3le] =& H2a5E

Wz 817, Aze) Y93 A uk(plasma membrane) Q)
thiol groups®} WHL WA3) F= 715 £33
= % ‘oxidative stress ZHE AzE P Ho
Wolste 71%S Flste 2w, Axy 2545
2 ARG EE S/ e ROE AIRET
(Selley, 1991 ; Seligman, 1994).

g

2. GlutathioneO| AMRFEXISl 2SER|4+ & HX}
HE{80| 0|Al= I

AA Aele 718k el Ham's F-109] Gluta-
thione-S 5{47}6}04 AR, 0.5A)17F 2 2447

Aol SEAR ¢ B FA Az}
@»}-— Table 28} ZFc}. glutathione
2 10 mME 78k 0.5A12F F<F o)
dERES AS, 25 (motility, MOT), FHEE
(curvilinear velocity, VCL), A& 4 T (straight-line
velocity, VSL) 2 <4 S(average path velocity,
VAP)S} A4 AXFE S(normal  morphology,
NOM) 59 2E seteetoll A 7ok A+
Sl AMEA 2t

T, WA B NFHYE A, 254
(motility, MOT)2 thZF(51.1+9.5%)9] ¥H}3ld
742 829414, 83.6+1.2 2 83.4+1.6%EA] §9

I‘g—" _101,

- 215 -



Hog E2 ZAINE JUEAIL TXHEE(curvili-
near velocity, VCL)Z ™ ZF(34.1+0.7 gm/s)ol]
vjste] 24z 50.9+1.3, 51.3+£2.2 2 493+3.9 um/
sE2A fFoHo g A ERRTHp<0.05). F3,
A & 4= X (straight-line velocity, VSL)= th2-7(17.1
+0.4 pm/s)ol] n]dte ZHzt 26.440.5, 27.3+1.1
R 263422 pm/sEA FAHORE £ AHE
el 3, 34 s (average path velocity, VAP)&=
t27(19.84+0.4 pm/s)R T} 2hz} 30.1+0.6, 32.5
+1.4 2 297426 umisEM FA 0] AAHEY
th &9, AFEA FeHgd oM E g7
77 fFede) AR HA gtk

ol¢t & ZF= Parinaud F(1997)¢] ArEA
22 A3t 2 AL A 7]Eu) kg Tyroid's
solutiong thZTZ, glutathioneo] H7}8 Sperm-
Fit®s A2 72sted A¥E T, BMI wjgejo
2247 B AT F, 254 SHAALS
o, bz} 41169 48+5%FA] glutathione g A7}
@ AR} FIH0E $540) wrhe Bt
A&ty 2 FH9 THP<0.05).
o, AL R v oFd el glutathioneg 7} uj
F3Et-2 A%, glutathione M E L7l A cy-
totoxic adehydese} Z|Z wh2&le] X AHRA3ES
ZaAF1T, AR 438299 thiol groupsS Hho]
3, =3 893 glutathione-2 -OHS}F O™ & 23}
AZE 715 FYse 5 2E BANLEREH
AAE BR8) F& 715E Fdske A2 AR
%E}(Selley, 1991; Lenzi, 1993; Seligman, 1994).
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£ AFE AANNe) PAAY Aol cysteine
% glutathioneo] H7HE WAL AL GO ZA,
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147 A2l 712e gl Ham's F-109] cy-
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HE Bgon, FTHEL (curvilinear velocity,
VCL)E tx7F HEFEt f98202(P<
0.05) & ZAxE BAch A& E(straight-
line velocity, VSL)E 2+ 2 Hg27+ 1
mMalA o7t JIZHALH, FFLT
(average path velocity, VAP)E 5, 10 mMol) A
fz7t APFRY f9dez 52 24348
Hov FAF A2EE]&(normal morpholo-
gy, NOM)-& tjz=79 M3 5% 52 23
g e £o% e IRPHA &

SR, 447 B B R E A,
A(motility, MOT)-& thZ7(28.7%)ol ] 5k
7Yz} 58.9, 744 H 623%FA FoHoB =
L AFE BYY, FHEE(curvilinear velo-
city, VCL)E thZF(21.5 pm/s)ol]) H)she] 2+
7} 314, 379 @ 340 um/sEA SR E =
Al vebskTh E8, A8 4 E(straight-line velo-
city, VSL)E th&(10.7 um/s)e]] u]&he] zhzt
18.3, 21.7 2 19.1 um/sZ2 A FoJAoE =2
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T(48.9%) e+ A2 77 o) AAHA ¢

ke

o 32
HSL

ot
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A A3 e} S(normal morphology, NOM) %)
EE Mgl T M7t F94
o] AARHA g

JIE 3, 24417 Bt vl gElE S A, 28
“d(motility, MOT)Z thE7(51.1%)9l) B] 35}t
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< AFE Yely iz, FAS S (curvilinear ve-
locity, VCL)T thZ7(34.1 um/s)ol} w)&te] 2}
7} 509, 51.3 ¥ 494 ym/sEX §HO T =
Al FEFSITHP<0.05). 8, A3 <L E(straight



-line velocity, VSL): ) Z7(13.0 zm/s)] ]
st 7hz} 205, 209 9@ 19.8 pm/sEAM F-2F
o2 g2 ARNE eI, HtSE(average
path velocity, VAP)= thZ7(15.9 um/s)Eth
Zyz} 264, 27.3 2 263 pm/s2A FAe} 2}
AU &, AR Fegod oAM=
27 9 AF7F Fage] AAHA %
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