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SUMMARY

This study was carried out to elucidate the effect of progesterone, estradiol 17 beta
and cholesterol in follicular fluid on sperm chemotaxis for fertilization. By inducing
swim-up migration through sucrose layer into bMSS containing progesterone, estradiol
17 beta and/or cholesterol, their effects on sperm migration and sperm movement were
examined. And the results obtained were as follows;

1. Progesterone inhibited sperm migration and movement, but significantly attracted

capacitated-sperm at the level of 50 ¢ g/ml.

2. Estradiol 17 beta inhibited sperm migration and movement, but didn’t significantly
inhibit migration of capacitated-sperm at the level of 10 x g/ml.

3. Cholesterol significantly stimulated sperm migration and movement at the level of
50 £ g/ml, but didn’t attact capacitated-sperm.

4. Progesterone and estradiol 17 beta reduced the effect of cholesterol stimulating
sperm migration and movement. But estradiol 17 beta and cholesterol didn’t
reduce the effect of progesterone attracting capacitated-sperm.

In conclusion, progesterone of 50« g/ml in bMSS attracted the capacitated-sperm,
cholesterol of 50 g/ml stimulated sperm migration and movement, but estradiol 17
beta of 10 #g/ml didn’t affect sperm swim-up separation.

(Key words: progesterone, estradiol 17 beta, cholesterol. sperm selection, swim-up

migration, movement, capacitation, sucrose layer)
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MojAlgt, #l@ Hele 2+ 0387 M 6.054M
2 35%o] 27190 (Dieleman 5, 1987). ©]$
Zol W& FZx A steroidstE F7HE AV F
Az A3 #dHo] g FoR AtgHT

Pis AR ol%, 89, +45E5 ¢ A=W
Sl 4L vAE Aoz daA Utk Leet
Blandau 1979)& Ag# #EEG & $£F9
Py} AH7HE wigdo) A Azre] frd& =7t Eol
Ao dtgem, Mbizvo ¥ (1990)% Ps7t 7t
A v Gl FAAY o] AR
Bastgoh 28y Sliwa (1995b)e 2318 A
9 ol%e A=Fdtn B3 = ol FH
Andersen®} Jorgensen(1995)2 P,/ AAte] &3
& EZ3%0x &g .oy, Ridleys Blasco (1981)a
) Libersky$} Boatman (1995)2 A Are] &3
& v XA gotvtn B msinh, ¢ A AL
FAFYEETL 1 A8 A FAH oi# o
T4 Oehninger 5(1994)2 Pt AA9 34
254e F/MZAGn &g en, Baboni F
(1995)% AAte] 45 50eg 23t +3
o Fd¥E vAE AL
5 (1994)2 Pyt AR AUET4S
i shEth At HEwhgol @k Aol
4] Thomas$}t Meizel (1989)3 Juneja 5(1993)2
Pt AR Z#e] §4-& AFd0T A2,
Osman $(1989)% HEW$L FEsicty 24
3921} Oechninger 5(1994)& P/t 3H7HE
Fodol A 1~3A17t wiFstH ot AR HEgk
o) FEHA FAvtn }HLew, Barboni F
(1995)= P/t AdH o2 Ao HEWZE &
WA g Ao R HusiEch o)A g 2o
Aztel olFd 29 9 FHTHSTH JEWEo
3 Pe dgke ATt mEk thekEAl e
1} gl

A7) xR thF SR Eo] e Bt A
o] LF Ao viAE GF¥E AT wa A

o

2

of W

vty A#rt 2asls 9ith Cheng® Boettcher
(1979) E/t AAtel AAeE S A 3
o8, Mbizvos (1990)% Ex7b A7He ¥
A ARE HE A2 £5 Al &5 2 ASA
& et aoh 28 Sliwa(9%5a)s
Ex9F Es7b Aze] ol %o d8e vAA gon,
Ridley %} Blasco(1981)E Ep7} AAte] &el o
Fe nxz dgttn sEch W Allags
Rangari (1997)= antiestrogen® Z¢] A7td E
7 AR Azle] €Y olFE 239
ZaAAG B b gl

EFEE AEe FF=Ho JE chole-
sterol-& & AA A FAsIEH T2 4FS
v] At} (Yeagle, 1985), AAte] Y Ao = chol-
esterole] F¥-38HA FfrEo] len (Friendst
Bearer, 1981), ¥j@A|7|o] &Ade] Z&| steril
sulfatase] 2)3} cholesterole] #8 =i, fral€
cholesterol 2 albumin® lipoprotein® Z-& cho-
lesterol acceptorell ¢)3] AzlgtozRE AAH
g 2% v 9tHFournier-Delpech®t Thi-
bault, 1993). A&}t 22 € cholesterol®] #71&
Azt FAFHSEY Y $FAEAY
2 (Ehrenwald %, 1988) ¥ H=w$9 H
(Langlais¢} Roberts,, 1985)3 A4 3 #Ao] )
Aoz dzA

olAkol A AFd upet Zo] Pust Ez R cho-
lesterolo] Axe] E£54% +HFES € =N
Sl vlx= dFo] BG AT AFAT A
e Ayt Husw gl bdEtd B dTE 9
A XN 2L Fxg F&Ho e Pt
E: 2 AR <¢tAstel ##Ho] e chole-
sterolo] sucrose 29 ZHE swim-up £ 4

e ZAEL7) $18kel AAlsl T
Mz 9l gk

1. BAMEE 21 E8Ye ol

Qi) H43% AR AF P Fe skl
108mM NaCl, 45mM KCl, 1.0mM KHzPO,,
4.15mM NaHCOs, 20.85mM HEPES, 3.0mM
CaClz, 09mM MgSO; - 7TH:0, 23.28mM Na-

— 292 —
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Table 1. Effect of progesterone(Ps) levels in bMSS on sperm swim—up migration through sucrose layer
and movement of sperm and attraction of capacitated—sperm recovered from the migration

Conc of Ps( pg/ml) No. of sperm recovered

Percentage of motile Percentage of sperm

(x10% sperm(%6) acrosome-reacted(%)
0(Control) 19.3+2.4° 683+4.1° 500+6.3°
10 77t16° 460£56° 72.316.6™
50 32+1.2° 348+29% 836+36°
100 30£1.0° 23.3+33° 82.8+2.4

" Superscripts
** Superscripts “¢
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* and ° mean that treatments in the same column are significantly different at p<0.01.
and © mean that treatment in the same column are significantly different at p<0.05.
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Table 2. Effect of estradiol 17—bata(Ez) levels in bMSS on sperm swim—up migration through sucrose
layer and movement of sperm and attraction of capacitated—sperm recovered from the migration

Conc of Ez (#g/ml)

No. of sperm recovered

Percentage of motile Percentage of sperm

(x10% sperm(%) acrosome-reacted(%)
0(Control) 42+1.1° 29.2+15.8 756705
10 41+09° 25% 56 78.3+0.9°
50 1.9+0.3 30* 30 75.8+1.1°
100 0.8+0.3° 00% 00 58.7+4.6°

* Superscripts ** and ® mean that treatment in the same column are significantly different at p<0.05.
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Table 3. Effect of cholesterol levels in bMSS on sperm swim—up migration through sucrose layer and
movement of sperm and attraction of capacitated—sperm recovered from the migration

Conc of Cholesterol

No. of sperm recovered Percentage of motile

Percentage of sperm

(peg/mb) (x10% sperm (%) acrosome-reacted (%6)
0(Control) 32% 0.7 37+t 37 82.91t7.0
05 6.0+ 1.5 206129 90.0%£0.0
10 11.3£ 26 23.3%145 83/216.6
50 34.1%14.2 21.1*x125 81.7+44
100 14.0% 45 64+ 64 81.1%59

Cholesterole} z}7} 0, 0.5, 10, 50 2 100 # g/ml
A719 bMSSE swim-up 8 & #E3R94 s}
348 Aae & 32207, 6015, 11.3+26,
341%142 2 140%45 x10' o0, £53A9]
B8 37137, 206129, 23.3+145, 21.1+125
2 64164%F 3, AEHEEL 829+70, 900+
0.0, 83.2+66, 81.7+44 2 81.1%59 %},
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YEtA] ekstth. AR e 2RE  cholesterol
AASE EF5AAY v go] FHAste=d (Ehren-
wald 5, 1988), & AdzANA S0pg/ml +&
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Aatel ABAS WA B ol st AR
W ZAEFErF Frtete] FRugo] dojpe A
o2 ®Had d 9t} (Langlais$ Roberts, 1985).
ueky B A AR EE &6 Hot
d cholesterol e FASEEAAY o)Fo %
S YHA %= Aoz Alsdr). .

AEZ o2 cholesterole AAe o]F3} T
48 FAANNAT FATHEAAY o]Fo
S XA &okth E3) 50 xg/mlY) cholesterol
& QALY ol H £FS AFdEd AT A
]

2 Alg "o,

S

Ol

4. Progesterone, estradiol 17 beta % cho—
lesterole] HE &1}

Ps, Ea9l/E+ cholesterotd] HE&xg7t A=}
9 o)F% £ AT I¥E I ¥
3le] sucrose FLEHEH swim-up & =
&t 3¢ A o dgd BAE FA
el HEH FATYE HAY HEE A
9 v} dojxl A= Table 49 2t}

Pis} B HEX29 Z9E Z2AE AFHY
114 bMSS$} 50 2 g/ml P49} 10 £ g/ml E27F
7l A7td bMSS(PE:-MSS)Z swim-up 2 &
FEIFD u, FH4d AAY £ 161037
04104 x10' Ao, LEHA Y v gL 228+
849 189+99% A1 HEW-EES 787%09¢

=

— 296 —



Table 4. Effect of combined treatments of progesterone(Ps), estradiol(Ez) and/or cholesterol{(Ch) on
sperm swim—up migration through sucrose layer and movement of sperm and attration of capacitated

wperm recovered from the migration

Trials Medium No. of sperm

Percentage of motile Percentage of sperm

recovered( X109 sperm(%6) acrosome-reacted(%)
I bMSS 16+0.3° 228+ 84 787109
P4E2-MSS 04+04° 189+ 99 87.2+34
I bMSS 48+09 442%153 587106
P4Ch-MSS 7.1%0.1 32+ 32 91.6+2.2°
o bMSS 2.3%0.4° 411% 4,52 66123
E:Ch-MSS 127+1.4° 74t 40 67/512.7
v bMSS 73+09 284%126 57.3+6.0
PECH-MSS 59+09 0.0% 00 65.6=3.6

* Superscripts
"*Superscripts

872134%Kch FHd AAY & HEHIF
btz Higt HARovt FoF zole ¢l
ATh F Puo}t B9 HEAHEE AxlY olFo) 9
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* and ° mean that treatments in the same column are significantly different at p<0.01.
© and ¢ mean that treatment in the same column are significantly different at p<0.05.
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3 ARAE 4oA bMSSS 50uxg/mi P, 10p
g/ml E; & 50ug/ml cholesterole] 2% &%
bMSS(PE;:Ch-MSS)E swim-up 23 & F%3)
F™ vk FeE AL e 731099 59109
x10'9o0, £E5AAY ulgL 284+126% 00
+0.06% R, FESEL 5731607 656+
36%A I+ AAY = HEHNT A
Z7) Hgto] frolatA gxsHed, A9 1, 2
2 39 27 E uHE 9 Pt AR olvE A
3 cholesterol®] EHE A Aoz FE
"ot sad A S E5FA &2
ST dzF sty ZAasHE Aol AN
=d 249 1,2 9 39 478 18g o Pt A
2t9] 5& AF 8= cholesterold THE A
N7l Aog FEHG FEWNSEE FANE A
dxte] v &S WEHITE 2Tl
o8k o]zt Gt A4 1, 2% 39 AR E
o), E29} cholesterol® 35 8SA 9] o
T3 Piol EF/E ZaATA Etrh

ZAEHOo=Z Py, E; 2 cholesterol®] H-§3 2o
A} cholesterol2 A=A ol EF& A3
o0 P9 By ol¥ ¥ cholesterold] 38 74
AlFA. B3 P £ATYEARAY o e A
Fatgen Ex¢ cholesterol& o] % P2 &34
g AR gt

o fou
it

ol T o of
to

e

dE Ao gfHol 3l steroids9} sterolo] ¢
Aol FAste Azt FIAFd vAe dFE o
87} ¢13l4, progesterone, estradiol 17 beta =
cholesterol©] sucrose 522 F¥ A9 swim-
up ®Ed A= FFE 2AEHG b8 o3
d3e og At
1. Progesterone2 &AL o153 &£54& 9
Aot #4555 HAAE HANA
o, §3] S0ug/ml +E2 T proge-

I~

tio

s}

¢

sterone TATHE 5T AAY o5&
froJstAl AF st
2. Estradiol 17 betad] #A7lgEe] F71ET+E
AR olFFH FAol JAHULY, 104
g/ml 39| estradiol& AR ol %FH &5
4 R FATHSEAA o5 d&§E A
7 st
3. Cholesterol Azte] o537 54L& &A=
o, #3559 olFd HFE
A=A Fgew, 53 50pg/ml FE
cholesterol & A zt9] o534 &54&
A ASshA
4. Progesterone, estradiol ¥ cholesterol®] H
23894, cholesterol® Azate] o|Za &
L Fo3lA A=3892y, progesterone
3} estradiol& ©]#}§ cholesterol®] &AL FHE
ZAA A
Progesterone2 FAHEE A9 o|F& AF
grH oy estradiole]y} cholesterol2 progester—
oned oA THRE JA|eA Frh
A2A 02 progesterones 50uxg/ml HA7rE
A FHTHE 53 A& swim-upolES
oA A=89.2™, cholesterol® 50 ¢ g/ml
ArrpEd A B ols & AFIA LY, estr-
adiol& 10z g/ml A7teEoA AR ol g7 &
S BFs wAA Fsirh

=

il
ret

rn2

Allag IS and Rangari K. 1997. In-vitro effect
of estrogen-antagonist on motility and
penetration ability of human spermatozoa.
Indian J. Expl. Biol., 35:822-824.

Andersen CY and Jorgensen N, 1995, Im-
provement of sperm motility by the addition
of progesterone to the percoll medium during
sperm purification. Hum. Reprod., 10:3183-
3185.

Barboni B, Mattioi M and Seren E. 1995.
Influence of progesterone on boar sperm
capacitation. J. Endocrinol., 144:13-18.

— 298 —



Cheng CY and Boettcher B. 1979, The effect
of steroids on the in vitro migration of
washed human spermatozoa in modified
tyrode’s solution or in fasting human blood
serum. Fertil. Steril., 32:566-570.

Dieleman S] and Bevers MM. 1987. "De-
velopment of preovulatory follicles in the
cow from luteolysis until ovulation.”, in:
Roche JF and O’Callaghan D. Eds., Folli-
cular Growth and Ovulation Rate in Farm
Animals, Martinus Nijhoff Publishers, pp.31-
44,

Ehrenwald E, Parks JE and Foote RH. 1988.
Cholesterol effux from bovine sperm. 1.
Induction of the acrosome reaction with
lysophosphatidylcholine after reducing sperm
cholesterol. Gamete Res., 20:145-147.

Fournier-Delpech S and Thibault C. 1993.
"Acquisition of sperm fertilizing ability.’, in:
Thibault C, Levasseur MC and Hunter RHF,
Eds., Reproduction in Mammals and Man,
Ellipses, Paris, pp.257-270.

Friend DS and Bearer EL. 1981. Beat hydro-
xysterol distribution as determined by
freeze-fracture cytochemistry. J. Histochem.,
13: 535-546.

Juneja R, Kadam P, Kadam AL, and Koide
SS. 1993, Inhibition of progesterone action
by a factor in human follicular fluid. Horm.
Metab. Res., 25:298-300.

Kay V], Coutts JR, and Robertson L. 1994,
Effects of pentoxifylline and progesterone an
human sperm capacitation and acrosome
reation. Hum. Reprod., 9:2318-2323.

Langlais ] and Roberts KD. 1985. A mole-
cular membrane model of sperm capacitation
and the acrosome reaction of mammalian
spermatozoa. Gamete Res., 12:183-224.

Lee WI and Blandaw R]J. 1979. Laser
light-scattering study of the effect of proge—

sterone on sperm motility. Fertil. Steril,,

32:320-323. .

Libersky EA and Boatman DE. 1995. Effects
of progesterone on in vitro sperm capaci*
tation and egg penetration in the golden
hamster, Biol. Reprod., 53:483-487.

Mbizvo MT, Thomas S, Fulgham DL, and
Alexander NJ, 1990. Serum hormone levels
affect sperm function. Fertil. Steril, 54:
113-120.

Menezo Y, Testart J. Khatchadourian C, and
Frydman R. 1984. Human Preovulatory
follicular fluid and lipids. Are they the trig—
ger for capacitation? Int. J. Fertil., 29:61-64.

Ochninger S, Acosta R, Morshedi M, Philput
C, Swanson RJ, and Acosta AA. 1990.
Relationship between morphology and mo-
tion characteristics of human spermatozoa in
semen and in the swim—up sperm fractions.
J. Androl,, 11(5):446-52.

Osman RA, Andria ML. Jones Ad, and Meizel
S. 1989. Steroid induced exocytosis: the
human sperm acrosome reaction. Biochem.
Biphys. Res. Commun., 160:828-833.

Ridley AJ and Blasco I. 1981. Testosterone
and gossypol effects on human motility.
Fertil. Steril., 36:638-642.

Sliwa LT. 1995a. Effect of some sex steroid
hormones on human spermatozoa migration
in vitro. Eur. J. Obstet. Gynecol. Reprod.
Biol., 58(2):173-175.

Sliwa LT. 1995b. Chemotaction of mouse
spermatozoa induced by certain hormones.
Arch. Androl,, 35(2): 105-10.

Thomas P and Meizel S. 1989, Phosphatidy-
linositol 4,5-biphosphate hydrolysis in hu-
man sperm stimulated with follicular fluid or
progesterone is dependent upon Ca® influx.
Biochem. ]., 264:539-456.

Vadillo-Ortega F, Villanueva-Diaz C, Arias-
Martinez QB. Rermejo L, and Bustos-Lopez
H. 1994, Chemotactic factor for spermatozoa:

— 299 —



a new hiological function of progesterone.
Ginecol. Obstet. Mex., 62:127-130.
Villanueva-Diaz C Arias-Martinez ], Ber-
mejo-Martinez L, and Vadillo-ortega F.
1995. Progesterone induces human sperm
chemotaxis. Fertil. Steril, 64(6):1183-1188.
Yeagle PL 1985. Cholesterol and the cell

— 300 —

membrane. Biochim. Biophys. Acta., 832:
267-2817.

uled 2] 1936, Progesterone™ BSAE o] &3 &
AR AU Aol A, A ol 4 g A,
11:309-316.

(Hdah 11998, 11.30/4 8 LA 1 1998, 12. 23)



