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Effects of FSH and LH on Maturation of Bovine Preantral Follicle
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College of Agriculture, Animal and Life Science, Konkuk Uiversity

ABSTRACT

The present study was conducted to develop an in vitro culture system that would support bovine
follicle growth from preantral to antral stage, oocyte maturation, fertilization, and embryonic
development. Bovine preantral follicles (150%1.2 pgm) surrounded by theca cell were isolated
ezymatically and mechanically from ovarian cortical slides in Leibovitz L-15 medium containing 1
mg/ml collagenase and 0.2 mg/ml DNase I and cultured for 25 days in the presence of different
concentrations of bovine FSH and LH in @« MEM medium. The survival and growth rates of follicles
cultured in the presence of FSH (10~150 ng/ml) were significantly higher than those of control group
(P < 0.001), but no significant differences were observed in survival and growth rates of follicles
between the LH treatment groups (1~125 ng/ml) and the control. The survival (40%) and growth (244
+ 0.5 um) of follicles cultured with FSH (90 ng/ml) and LH (25 ng/ml)'were higher than those of
control (25%, 160+1.0 pm). Finally, 50% percent of healthy antral follicles were obtained, and almost
60% of them has complete meiotic division with Ist polar body (18.1%) and 10.0% have developed to
the cleaved embryo and blastocyst stage. These results suggest that bovine preantral follicle with intact
theca cell can grow to the antral stage using these culture conditions, and that ococytes from in

vitro-matured bovine preantral follicle may acquire meiotic competence and can undergo fertilization and
development.
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1. Preantral follicles®| =2/

&AM 35 A9 YARRE, Beld v
W3 43 9o 98] preantral folliclesS ¢
stgt &, 4" W1AE | mg/mle] collagenase
(C~2674, Sigma, U.S.A.)$} 0.2 mg/ml DNase I
(DN-25, Sigma, U.S.A.)°) &% ¥ Leibovitz L-154]
okol (41300-039, Gibco, U.S.A)ell AA & Hai
HAZE 1~2 mmE FEF, 20987 Ao W
A& o, 25-gauged] HiE2 AMEEY HAZF
© 2 B ¥ preantral folliclesg &2, 343t 3
F8 GEE Leibovitz L-15u] kol A 33] 4 X3t

&, @u|Astel M #Fste GEAME} 2359
FHNER EeiRte A, At kEsie, 27
7b 9 150 pm AFQ FEHE ME3te FAS
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2. Preantral follicles2| X|24%, Hx}ef # &
MN%, 488 ¥ 4=80 53

Preantral folliclese] A JAIAL 93 ujokoy.e
aMEM (11900-024, Gibco, U.S.A)o} 10~150
ng/ml2} FSH} 1~125 ng/ml ¢ LHE A7}sle] A}
fatgoen, of 1241700t} vl gy & AR A
2547 AYAZE FEFAT W) B &
ZE TCM-199 (Gibco, U.S.A)ol 10%2) FBS
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o FA7leEs 1.0x10° ml o)tk XL S5 &
7} S3iA ARG FAE 50w o} Wt Ao 3
A8t 39°C, 5% CO; o] ZZBtAIA 24417 F<t
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Fig. 1. Effect of various FSH concentrations on the IVM(A) and survival(B) of bovine preantral follicle.
Follicle size was graphed as mean and SEM. Follicles cultured with 90~150 ng/ml FSH grew

most rapidly.
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Fig. 2. Effect of LH concentrations on the IVM(A) and survival(B) of bovine preantral follicles. Follicle
size was graphed as mean and SEM. Follicles cultured with LH grew badly.
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Fig. 3. Effect of FSH and LH concentrations on the IVM(A) and survival(B) of bovine preantral
follicles. Follicle size was graphed as mean and SEM. Follicles cultured with 90 ng/ml FSH +
25 ng/ml LH, 90 ng/ml + 125 ng/ml grew most rapidly.
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Fig. 4. In vitro development and Hoechst stain of bovine oocytes derived from the in vitro grown
preantral follicles.

150 gzm Day 0 preantral follicle (x20)

: 260 pzm Day 25 preantral follicle (X20)

: Meta phase-1I stage oocyte (x100) D: 1 PN oocyte (x100)

: Fertilized oocyte (X100) F: 2-Cell embryo (Xx100)

3-Cell embryo (XxX100) H: Blastocyst (x200)
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Table 1. Effect of various FSH concentrations on in vifro growth, maturation, fertilization and
development of bovine preantral follicles

FSH . No: of No. (%) of No. (%) of No. (%) of No. (%) of No. (%) of

concentration follicles oocytes oocytes oocytes 8 cells BL*
{(ng/ml) cultured survived with 1st PB cleaved

0 40 10(25.0)° — — - —
10 40 14(35.0y° — — — —
30 40 14(35.0¥ — — — —
60 40 15(37.5) 3(17.6)° — — —
90 40 16(40.0)° 6(37.5) 2(12.5) — —
120 40 16(40.0)° 7(43.8)° 1( 6.3) — —
150 40 16(40.0) 6(37.5) 2(12.5) — —

Control: ¢MEM alone, Treatment: ¢ MEM + FSH

*® Values with different superscripts in the same column were significantly different (P<0.001).

* Blastocyst (BL)
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Table 2. Effect of various LH concentrations on in vitro

growth, maturation, fertilization and

development of bovine preantral follicles
. No. (¢ . (%) of . (¢
LH . No. of 0. (%) of No. (%) o No. (%) of No. (%) of No.%) of
concentration follicles oocytes oocytes oocytes 8 cells BL*
(ng/ml) cultured survived with 1st PB cleaved
0 40 10(25.0) — — - —
1 40 11(27.5) — — - —
5 40 11(27.5) — — - —
25 40 11(27.5) — — — -
125 40 11(27.5) — — — —

Control: ¢ MEM alone, Treatment: ¢« MEM + LH

Note: No significant differences were observed among the groups.

* Blastocyst (BL)

Table 3. Effect of FSH 90ng and various LH concentrations on in vitro growth, maturation, fertilization
and development of bovine preantral follicles

Treatment No.. of No. (%) of No. (%) of  No. (%) of No. (%) of  No. (%) of
(ng/ml) follicles ooc%/tes .oocytes oocytes 8 cells BL*
cultured survived with Ist PB cleaved
Control 40 10(25.0° — — — _
FSH90+LHI 40 16(40.0)° 7(43.8)° 2(12.5) — —
FSH90+LH5 40 16(40.0)° 7(43.8)° 2(12.5) — —
FSH90+LH25 40 22(55.0)° 13(59.1)° 4(18.1) 2(9.0) 2(9.0)
FSHO0+LH125 40 21(52.5)° 12(57.1) 4(19.0) 1(4.8) -

Control: ¢ MEM, Treatment: ¢« MEM + FSH + LH

* ™ ¢ values with different superscripts in the same

* Blastocyst (BL)

A W okg

&, GEUSY d2tE AAHOE HE
sttty T3 WA E oF Mogle YAE
Agsiged, ol ¢ 238 =7 110 umo]
Aol A71gen, A 24<& B9 metaphase [T
AN7A sl AT Gurgd oz daie 37
7F 110 pgm ool A&KEEe] 715 A=
A gom AAZE 110 gm o}Fe] FRAEY
30%c A o] oo on, FAHH WA F
12%= WPHE SAZR) B2 THFar S, 1996).
In vivo X FEFO] AL 3teiH 407 o)<
A E} 7] FUAEIF B8 of T
ol GEAAL g 131~250 xm A X o|tiBraw

column

were significantly different (P<0.001).

-Talz}k Yossefi, 1997). B A AE in vivod] A}
FE APt FEAMEIE JE E preantral
follicleS tjAro 2 Aeisgich LM EE 94
WHEI} AAEE £9, FSHe LHE =& ol
2] estradiol & £8]8}=H|, olu} FuA £+ endo-
genous mediator2 ZH8-8te] A o] estradiolF
H| & 2A33tHYada, 5, 1999; Nilsson3} Skinner,
2001). FSH 43 & preantral, antral follicle2] ¥
A 2o YA Eo] £ FtHRow} Treacy,
1993; Braw-Tal=} Yossefi, 1997). FSH¥ 2§ 2hA)
ol 2h-g-5ke A} WE-& 2= 8} 3(Spears,
S 1994), UM EE 5412 B obz, LH re-
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ceptor®] LS FTIHA7E AR 4EA Utk
(Fair 5, 1996; Telfer, 1998; Vitt 5, 1998).

AF74A, LHE G2 K9] vpxet gA oA
F2% 98-S Iy EEA oy, 2GR
BAZAE T8 &S FeiWu §, 2000). A
LHE 271949 427t 438 o, oty Xoj
o8t androgen Aol FL238 HEE FP&= A
o2 Hasoe] Qtk(Vitt &, 1998). ®£3, Wz
82 At 9sld dEs wgsts Ed) LH
FEA7E A oA HHE = o] LH ¢
2 Aol x FAdrtE RS AlAEItHRichards
5. 1987). o]# & Qo7 Hol ujAdg dXE A9
ol v e o, LHE HE3 A7) F7lske R
o] Gxe] AT AR FL23(Yong ¥, 19
92), 718 LHE U =7F 314 9 estradiold] A4t
of #ajsted(Quist 5, 1990), G dare A=
&9 AEEE FYNTE Ao BHuEe Qg
(Cortvrindt %, 1997). I3P =2, FSH¢ LHE=
preantral follicle®] A A L A&o] AN F
28 Q&L FYPse AoZ A" a3,
Early follicle @Al A GTHEZ 24 Uzt
& A9 wikstvol= FSHY LH7F 39
AL ohEts HIx Qlo|(Eppigt Schroeder,
1989) F=714< HE7F st

2 A499 A3 FSH7E dxe AFo mAe
FAFA AFHE 90 ng/ml £ F7HNE U
BRRL, AEE2 vl SYRE 109 Abojo] F
A3 Fastd 1048 E 30%7HA] HAades &
JetHth (Fig. 1). &, FSHE WYX 9 A= F
R SHNEFAE BH2Y, E S vAE 9%
2 ujn)3 Ao JETH 49 preantral follicle
& FSH7E Sl vl 2 d3lolM Eafzjor A%
e e € & A}k o8 A= FSHA

preantral follicles®) A&o] @ sithe 71&8 &
e} U3} tHRichards 5, 1987; Ritzhautpe}
Bahr, 1987; Qvist %, 1990; Parrot 3} Skinner,
1998). gk 2 dpolx LHE 1, 5, 25 2 125
ng/ml 4 @=08 Bdd AT vtz A
FEIG AEZE PlAE 9T v ZeE
YEtsTh &, GEAZE A= LHY g3

AthFig. 2). & AS L] vAE 932 47 &
H oMz AFHL /AR EHA Gokrh

LHS FSHE AHA ¢ H&E Egstd FAld
el H NS o, ¢X) =& AAE,
R g AeEe dEH/M 2o G5 A
& EAtHFig. 3). LHE JHA xo} £3}of 9
& FolA, AT A&e FI, GEA XY
&S Fole A9%E A, FSHElo] LH9
FEY serumTrE FARE AL, GEE FZ
02 Aol oln, M T} HFate] B3t
A gthe B 77} Qok(Cortvrindt 5, 1998). FSH
€ FEHAZE Bl ATy F3E 51,
o} B2 A] e YU ¥ B34 E peptidesE
BoAZis BEEE QlojAM(Magarelli®t Mago-
ffin, 1996) Z7|dx 9] A= FSHe LH7} 2
Aol a3 Zog Azt B AT FSH
St LHE FAd d7H5l€& o, FSHY LH 9537t
Hoh 52 AEEH 4&5eS JgRen, 3%
FSHel LHS w7t 2}t 909} 25 ng/ml (4:1)2)
W AN Aag GEith oS ZFE FSHet
LHE X9 443 A& 94 dEA T A
o 8% %L FYsvhs 7|2y ArFAE
Agelshs Aoz Aztd.

oRR) 2O B, in vitro Wl o] Byt YA A 35
d dRAxEY s £ F eg Jugg 2
At A3, FSHU LH @5 $X8th= FSHe LH
o FF 57t 6 453 AAE BYHTable 1,
2, 3). &, FSH 90 ng/mist LH 25 ng/m! &7}z
AAN FRA XY 4&5&, £ 2 iz
WES2, FSH ©5 Frhzolv LH 9% 377
B} ¢33t} weka, A9 preantral YE 9] )|
A3 2 &S A AYujgde) FSHHY
LHE 33522 R8s Zo] dEAeHt}t &4
Holgtal Al HTh

V.2 <

E AL preantral Y E Z antral WA 7R A&
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¢m)E 1 mg/ml collagenase2}t 0.2 mg/ml DNase
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