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Spermatogenesis and Maturation of Spermatozoa
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6-1. Puberty of Males
6-2. The Process of Spermatogenesis
6-3. The Seminiferous Epithelial Cycle and Spermatogenic Wave

6-4. Capacitation of spermatozoa
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Figure 3-2 Sagittal section of testis illustrating segments of parenchy-
mal tissue, which contain the seminiferous tubules, rete testis, vasa effer-

entia, epididymis, and scrotal portion of the vas deferens.




6—1. Puberty of males

» =20 UM dd=2 AL 2YHoH H2ZXle =0, LEHEOZ A4
=2 At SAE2UAN SISHA=E NS AMAIE 2t===IC.
X

- UE JHALE= A=S22 M= AMEote Ald|ete AL QUL
en spermatozoa are in ejaculate
Age of puberty : 10 ~ 12 m for bulls
3 ~ 5 m for bucks
4 ~ 6 m for rams
4 ~ 8 m for boars
13 ~ 18 m for stallions
However, Several weeks before they are seen in the ejaculate: Spermatozoa
appears in seminiferous tubules(10 wks in bull)
- Xt= AHE NS0 20X E FHEUH SAZ 20NN 48 (29 R 10F
HT)
Secondary sex characteristics as body conformation, aggressiveness, sexual
desire, rapid growth of the penis and testes, separation of penis from prepuce
are developed.
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Brain development — LH — development of Leydig cells
)
synergistic effect from FSH and prolactin
(1 receptor sites for LH in Leydig cells)
— prodction of Testosterone? — Spermatogenesis begins
)
production of androgen binding protein, and preparation of seminiferous
tubules for sperm production < development of Sertoli cells

)

synergistic effects from testosterone and FSH
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Sexual maturity in males:

Testes size and total production of spermatozoa:

Inc. until 18 m in ram and boars

Inc. until 3 y bull and stallions
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Figure 6-1 Secondary sex characteristics that develop following puberty.
(a) Mature stallion. Note heavy shoulders and thick neck; (b) six-month-old son
of stallion; (c) mature beefmaster bull. Note crest, heavy front quarters, and
well-developed dewlap; (d) six-month-old son of bull.




6-2. The Process of Spermatogenesis ; & At2 =& &
= Definition of Spermatogenesis: Process of spermatozoa formation
— Output of spermatozoa per day: 1 M Atet
6 to 8 Dillion for beef bulls
8 to12 billion for rams

5 billion for stallions
15 to 20 billions for boars (150~200< 0Ot2l)
— Actual production of spermatozoa: 50 to 100% higher than sperm output

= SNE 2L JIHY S Met R/ XIol Aes FIHA types cells
1. Germ cell; spermatogonia — spermatozoa
(BN, IO &0 =Xte 28, X0 E isd2 I8 g2
2. Sertoli cell; somatic cell — play a supporting role during spermatogenesis
(A 3XStS J|2tS ek XX HE)
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Figure 3-3 Scanning electron mi-
< L,
crograph of a cross section of a

seminiferous tubule. A tangle of
tails (Ta) in the lumen represents

spermatozoa that have been re-

leased through spermiation. Se =

Sertoli cell; Sg = spermatogonium;
Sc = spermatocvte; Sd = spermatid.
(Copyright by R. G. Kessel and
R. H. Kardon, Tissues and Organs:
A Text-Atlas of Scanning Electron

Microscopy, W. H. Freeman, 1979,

all rights reserved)
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1. spermatocytogenesis(& X}t Ad);
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spermatozoa(& Xz &4
— Duration of spermatogenesis: 46 to 49 days in rams
36 to 40 days in boars
# AP 220 (60~B42 X ) D5 to 59 days in stallions
56 to 63 days in bulls
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6-2-1. Spermatocytogenesis ; See Figures 6-2 and 6-3

— After migrating to the embryonic testes, will undergo
a number of mitotic division before forming

— Before puberty, gonocytes will differentiate into AO spermatogonia, the stem
cells from which all other spermatogonia arise.

- , , and are located in the basal compartment along
the base membrane of the seminiferous tubules.

— The A2 spermatogonium will divide, forming a
and an that migrate through the tight junction into
the adluminal compartment, starting a new generation of developing germ
cells.

— The active spermatogonium will undergo four mitotic divisions in bulls and
rams, eventually forming 16 primary spermatocytes.

- In rams, these mitotic divisions are completed in 15 to 17 days.
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6-2-2 Bk K| (haploid)Ql n2 2 X HAK|Q} YHAMK|E 71X
- U2 20HH 0HY 212} 271 2| H|2Xxt HEMZECESME)E 2| =Lt
- a primary spermatogonia (2n) —l—> second spermatogonia (n: )
1 1st meiotic division
X 28 = H A2 Lo A 2K 22 E7HA]
- secgdnd spermatogonia (n) —— spermatids (n: 2X and 2Y)
T 2nd meiotic division
(rams; meiosis\L5~17€ A Q)
- (four sperimatids (n) —— spermatozoa (n))
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Figure 6~3 Spermatogenesis indicating the sequence of events and time

involved in spermatogenesis in the ram.

a. An A; spermatogonium divides by mitosis, forming an active

matogonium (A;) and a dormant spermatogonium (»\,)

b. The active spermatogonium undergoes four mitotic divisions, forming

lh primary spermatocytes

‘ach primary spermatocy tc will undergo two meiotic divisions form-
ing four spermatids (a generation of 64 spermatids from the A; sper-
nmt()gomum)

. The dormant spermatogonium (A,) will later divide to vield A, sper-
matogonia which through mitosis form new active (As)
mant (A;) spermatogonia.

Each spermatid undergoes metamorphosis to form a spermatozoon.
(One spermatozoon is enlarged to permit more detail in morphology.)
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involved in spermatogenesis in the ram.
a.

the sequence of events and time

An A, spermatogonium divides by mitosis, forming an active sper-
matogonium (Az) and a dormant spermatogonium (A;).

b. 'I'hv active spermatogonium undergoes four mitotic divisions, forming
16 primary spermatocytes.

Each primary spermatocyte will undergo two meiotic divisions form-
ing four spermatids (a generation of 64 spermatids from the A; sper-
mat(womum)

. The dormant spermatogonium (A,) will later divide to yield A, sper-
matogonia which through mitosis lonn new active (As) ‘and new dor-

mant (A ) spermatogonia.

Each spermatid undergoes metamorphosis to form a spermatozoon.

(One spermatozoon is enlarged to permit more detail in morphology.)
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ing four spermatids (a generation of 64 spermatids from the A; sper-
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6-2-3. Spermiogenesis ; "HXI2Hd - SX|7|-F27|-HA|7]|-d=7]

@] head <+ nucleus

m neck « centriols (Ff/0> /] B&)

(8] acrosome « Golgi apparatus

®] tail < cytoplasm

[®] cytoplasmic droplet: neck of spermatozoa — tail end

[®] mitochondrial sheath(#fj) of main piece of tail < Mitochondria
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Duration of spermiogenesis: 15 to 17 d in rams.
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2. SEMEHA(Cap phase)
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4. B HA(Maturation phase)
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Sperm Release in Mammals
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8 Xt22l(Spermiation)
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ZHLIA &0, Of HEUHA S22 0IFR2 a9d0 &8 &0otAl 22 =2

=2 NMEZ2tn 0 2ot M2 HZE M2 0|0 4= EX0IRe gafe g 0

-_

-0l0NM dAts RelE 250 =2 MEESE it LS9 N JtECiet 2288

o =
O] HIZ& Y (cytoplasmic stalk)0] AT D, 0]210] AXO HEQ HE9 ML




[[

“HIZEHO0l BHCE 629 MEES MZS2IMEL &

L=

F

= [

Ol SAd2ddU = =el=llh Ol AI=SclMZH &F5

r

> 9 Ol
HI
10

£l (residual body)2tD SH=0, 01212 MI2S2IMEZ 0 2/5t0 A1%3 A CH
~EE MEEH0| HOtS [ 242t0l NEE H20| HAO| 20 SEE 0 Y
S=0, 012 MEEA
—BHE, HALS HXE
MR AHalol 2 E
= 220l KoM @D MESeIME de
o ed

Ol d&ARHMO 2 Ze|=le= 40l &=

<J
Jul
[

A (cytoplasmic droplet)0| 2t
|12 2S4S 2H|oHK Kot Y= Bo=2 2 [ ARt
_JIK_ A

Jb gLt etA, 8 AL

of &t =0l 2ot & A

2]
0
sd 0l 2lEots A2



/7 AN

AR TR &

/ /%—— Acrosome

Nucleus

Mitochondrial
spiral

icrotubules

g SR

=
5

O 4-4. 2AAAe] REE
Az 49 FHe d FEez F4E nRE BdF3 ok

ZHRo 729 O, FANe 1129 ol vty 9gel g&
o) Q4SS BaZD 3k,

”RQ &
DRRY B4
R, AN ASIEZSY




KO A& ST

1) Fa INJ=! -1|=--|?- i { Implantation Sperm Head
”ARIY, AN MDY ,_
2) % FI.QII = $ 2 A Capitulum
(1% /-

(2) &Frt
(GNUAEQ
(4) o EEZ=rotE
5)H_xE

3) RIS AN
(DUHERY RIA
(2) Sl RIntel THHYRL

~_Nine Outer
:" Coarse Fibers

o
Mitochondrial
Helix
(ATP Production)

© Oklahoma State University Dandy Bradley






4349

23 A =

FrEer ERREEICE)
| A ‘% z_ R

QA= ] H] 4 T2




PED

QER X

4 9%

F 2-
o

A= ¥4

Fd
ZHaq 4
A7y

FALM—

—FYEAS

; A259 A
mﬁ¥-~%ﬁﬁ%
R— - O P IS




AN E
o B

oA ""?i A ]

Y T

2AL9] S A2

ﬁ) o=
i'O] I "] O

RAH) 2 2291 9] W A2




}— 24

DM LA ZAFY ol MIFHY HAAAKDI ML 1R

AR 29 FA AAF FAe] T2



mpartment
ells into the

ompartment w ¢ they eventually divide to form secondanr

es (not shown) and spherical spermatids. The spermatogonia

matocviles, seco _ spermatocyvtes, and -»[-lp-:v \l




A XH#EF, Spermatozoon)

ol oH

S0l

NZ0IH,

=L
=

A0 dE0HH MEE A

¥R

239

Ol Ct.
-dXte gtiles =s=2

m)
)

Of ek Ch~2f X

=
S

@

J)

10

2o SESAS WE

AHOIJF 8l=d,

(B=2) 0| CF.

60
10

J|



FUWol=
ME Lol =

~Z ol u

pE—

(sperm histon

— X KO S AHF
Ol 8AE
~HR R0

Ct. L

—_
-

=R ARS g g

Ve ==& GMAE(chromatin)0] 226t 2EZEH /JACH, &
StH 20| Sl s A E (nuclear vesicle) It AL,

Ik
= o

Cl=2 Al 2| 231 AH(deoxyribonucleic acid, DNA) 2t E Xto|A &
Olct) BE2= d)|daeexl2 28 E f QCH

—

g
1>
rir
a
f>
!
=
Q
O
O
Q
)
9

J, DNAS| &=t& HMAIZL2e| Zetol,
SMEMN EHU=E 2282 2 U0[L
MBtE of 2/3= S22 0|22l Exl(acrosome)dl OlIot &0 U
it MM QEHl= S22 S0 et XHo|Jt AL,

Lo Alolls Eiorﬂiﬁ(proacrosin) olr=2Z L|CHA

(hyaluronidase), 0l A E2HHl(astrage), &8 5| E 2 2tAl (acid hydrilase) St 2
2 ItE=2dlaAId =03 UL 0l= a2 A HAtEZ & e [ 2 AT
2 2AAID| D, LS EHHE Z2ollAl 9= &E2E St



A2 =5 gHi-

o

[H0

SAS| == LI0|, 4, AE[H JEf E= 98 Sx JEHf X L= §&Lt 28
oI5t S0 el O =7t S8 = ALt Imle 6,00078 0] &fO0|H RLl0| 7tsdtEtD

B2 QUCH

SAt= ErE o Hel J, 5 A2 ueef { REE2 =2 f#J5[0 U0, 1e
S0 FAtel 23S ERCHA|L] of7| [{ZO[Ct 120 OtF £
2l ZAFEE AN HEVF A=, Of ZAM| Foi7r e At 258 4 Sl
|Isd F5 SAtZrd St

A

L

o =
dze[dez MTsie e dE & detd(Fehd)es 40 UL, A 2o ofEH SEO
REM= 1 22 TR0 Fees 2 S 58 Fs8)s 410 UL dRrds 41
AR NHE2 At BE2 ZHEE ARE &55H7| flor A0|H, Satd2 g9

/| o

ZEFH ZEde As FL2 =277 fleh A0|1, dHFd2 A ZRH
HO{LE HAF =2/ ZRACHIE HAR & A &S| ?le A O|Ct.

O|E= QB §2= 7HX|A e X2 252 T2 M, WX}, A=[o M| 7HX]
SEH 2 O|FOTICE M S &= 12710 1~4.8 mmO|2 = HO| A HE7FX| 2] Z20[¢l &
18 cmE 7020 X =Itot= A0|Ct O|A2 At7| = £0[2f 3,000H L} &=
7{2|o|L}.

SA7 Ol FA 2O|A HEIHX| O|2& Ol= 3 S =
70, €2 dEsE Ol 5L} BHHO| X 2 ZA9| A7t HF &AL,
UFO[AHLE Ee Xt N 0| Xt XA| e HY 2SO

rir
B



T
0

0= N J@op > A
o e @ N o mE —

o s

2o Ml Ao =3

| 2H0f] 2| B A

=
S-S [ = 24A|Zt~48A| 2

Ad} =2
[ ol- =

LI ER(RISE )



- o] 3 2 Al X

N R R
N

3 24 1

A AN e
X 34N

MRS

HZARRMX

Al Luyqe

A) % ¥ O AT el (VOO -3 U4 £

73 M) Z

28 33
A Al xE(X400)




Dormant

spermatogonium _—
(A1, Az) i (e
(e \ Active
7N ( n spermatogonium S N L 11
Later division ]/ (Aa) B O O }\_” o
AN
’/ o _ Spermatocytogenesis
@@ @ Mitosis 49' 15-17 days
Active Active
spermatogonium spermatogonium

(A1) (A3) 16 X ‘@ Primary spermatocytes 1 6 X

Meiosis
Meiosis | 15-17 days

(n) /(n

| Secondary spermatocytes 32
/ Meiosis y\ \
Can) =

&)/' (ﬂ)' \(fj)/' '\(D Spermatids 64 ‘

/ / Spermiogenesis
Metamorphosis 15-17 days

Spermatozoa 64 S DQ[ [I]

Figure 6~3 Spermatogenesis indicating the sequence of events and time

involved in spermatogenesis in the ram.

a. An A; spermatogonium divides by mitosis, forming an active
matogonium (A;) and a dormant spermatogonium (»X,)
The active spermatogonium undergoes four mitotic divisions, forming
16 primary spermatocytes.

sper-

Each primary spermatocyte will undergo two meiotic divisions form-
ing four spermatids (a generation of 64 spermatids from the Aj; sper-
matogonium).

. The dormant spermatogonium (A,) will later divide to vield A, sper-
matogonia which through mitosis form new active (Aj
mant (A;) spermatogonia.

Each spermatid undergoes metamorphosis to form a spermatozoon.
(One spermatozoon is enlarged to permit more detail in morphology.)

) and new dor-
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0.5
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6—2—-4. Contribution of Spermatogenesis

6—2-5. Hormonal Control of Spermatogenesis

= JAEde 2 =228 £E - =A0Ae HAHE WEHIS0] STEH ALK =
= e
1) & rams; ot 20l 3~73| LH surge (testosterone surge &= & &H)

3—7 daily surge in LH followed by similar T surge.
(see Figure 6-4)

- AANSHdUEHUAM LHS =9H9E; leydig cell@ testosterone 2HE A==
AEEE.
2)  ANEAUNES =EXAIID] 2ot =HE20 Ues cellE

- SME2L

g2 H|

o

SsE(FY E&20 100~3000F O =2 =%) testosterone?
AtA Ol EXP' A2 ol 2H,

- 0lgdet D=
- ABP= FSH IPZOH O|oH Al Sertoli celldll A =HI.

- ABP= JA2dMOUAN S5, et D=s5E2 testosterone2 (SAE 2 U

OAet OI&EOIXNE) 34, a2 T2l EA48N2 FRIR0HA SAIE.



Testosterone ., ba-dehydrotestosterone; 22| & =& &

>

(2HH2R) i (BHE2T; 1E 24522)

S==

5a-hydrogenase

3) FSH appears more dominant in regulating spermiogenesis, and stimulates
Sertoli cells to secrete:
a. Androgen binding protein(ABP); FSH Xt=0l 2I6H M Sertoli celltil A = H]
l
carrier for T — T: readily available during spermatogenesis
b. Inhibin : release of FSH |
4) Negative feedback effect of T on hypothalamus and anterior pituitary —
High T: |release of GnRH, FSH and LH, low T permits their release.
5) PGF2a : TLH and Testosterone



NN™A - M T 9t

/] =3 /M

2HE X - XXM X (sertoli cells) 0l & &t
— FSH : sertoli cells A}= — androgen binding protein(ABP) 2} inhibin 44

— ABP : testosterone=2 LI2= 9 &

— SANE22 JAsgd hd s

Il

— testosterones A A2 &
— HAAMHHA S
= Feedback control2 &4,

S22 (FSH, LH), gonadal steroid®| testosterone 2t=
ANABHE? CotasH B0 &E6t=

2 A, NAGHRR SISt H B AOIO &
g

— testosterone
.
=51 : GnRH, FSH, LHE= AN
=510 " gt =&



Figure 6-4 Diurnal secretory pat- Ram Three
tern of LH and testosterone in ma-
ture rams. (Sanford, et al. 1974.
Endocrinology, 95:627.) Similar pat-
terns have been reported for the

bull.
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6—3. The Seminiferous Epithelial Cycle and Spermatogenic Wave

New spermatozoa are being formed and released into duct system
constantly, without any cyclic process as is ovigenesis in female.

J— . H

» Because certain cell types are always associated together and reapper in
series with cyclic regularity through a cross section of seminiferous tubules,
they can berecognized and classified.

Ex 1] 12 stages of cellular associations on basis of developmental change in
acrosome ( Mo EEAE S Hal) 20 — )

Ex 2] 8 stages on basis of structural changes in germ cell nuclei and local
arrangement of spermatids : MAIHIIEL sHO| XXM HE= HY N
of S22t BHE U 2H —

— O L T/
22 AN QY= HANZES ADIZ Zeloto BNSELS AlEE
— UAX™AIZ Sl AE=NOZ 8HM

- /=

therefore 2N &S JIE22 2H > MAIHESO PE 8tMsS 9+ A
_|A_||I‘|Il|- B4 A2X - I—IO_IA-”E%(N JéxI-IOE HHOZIEI

o —/—/|™ e S /= =20
lumen & : BY AN &2 H2MHES2 =0| =M,

1L



. Time between two successive

appearances of same cellular associations at a given location in seminiferous
tubules(HH= SHERAUA J12HSl ED/JUCHF HE XKLL Eetd)

— SN2 SEFE0 HeEgE NES HE5E =8 =& AF0[2] Al2t

(stage 10{l UE 210| CtA| stage 1 AEHZ EI D[ DK S Al2H)
. . 8.6 d for mouse
10.3 d for ram
12.2 d for stallion
13.5 d for bull

OIA 8.6, HE 12.92, A 13.5<, H2 10.4, T Xl 8.6, AIE 16
= Generation of 64 spermatozoa from a active spermatogonium will be
completed through 4 — 5 epithelial cycles.( —

)

. A pattern that the same cellular
sociations occur in sequence along seminiferous tubules, as seen in Figure

6-5
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z_ﬂ

FHIO Qe 2B MAIHIX(germ cell)

—

gtCtC
=

=

2l Ml (Sertoli's cell, XIXIAIIX)2}

= P#AE N UL,
adluminal compartment) Ol 2}

compartment)Ol 2t ) £EC}.

-N =2l Al

JI 49t

Nl & &

2
—/

| —
-

i

e

04 A

1 X

J

il

0
o]
folll
IH
my
g

oJ
Rl
qr
&

)
B

=
<[
o

<

Cil,

E

Ol A1

oy
|

o
<0

LHO

~
H
=

<[

=

)



=
1z

ML O] 2V MI XL (8240 A8, stem cell)@l A& NI E(spermatogonium)= 2 A E
O JIM-& N AXIct=dl, Ol RUM = B2 RAZE(FHHin 2, mitosis)S
=8t Ot2, M1 XHE2AMH Z(primary spermatocyte) 2 & ot &l Ct.

“HAHEZ2AEE JHE 2 4AANEZ A, SAE 22 2UHFEUE SUHY A=

-|

k!
0

rU:

SCcAZH LECH SHWE=SoIHA A1Z2E==2E = ol SOl £=JF Bit
M (£ 258, haploid, n)@! HI2XI&E 2 Ml XE(secondary spermatocyte)Jt &l 04, X2

NEDHEE 242 H2228 S ot XAl E(spermatid) It = C,




(]
o L o
g0, dUAMEZsE EX
S

= Aot H =Lt

A ERAME (A type spermatogonium)

J

S2UHE XM AN E (Intermediate type spermatogonium)
J

BEERAAMNIE (B type spermatogonium)

J

M1XEZ2AHE (primary spermatocyte, diploid(2n))

} A2 <

M2XE2HE (B M, secondary spermatocyte, haploid(n))
| H2z2+==<

H XM E (spermatid)

l

A Xt (spermatozoon)

NE=E 2l EAME=z =Eot)| =0 AlE2al ol A

I(spermatozoon)E HEHHSI dl= - S D
)

NEScMENA Fel=0 ME2UE [



2 NI & 24D D] (Cycle of the seminiferous epitherium) or
A & A 3=D|(spermatogonic cycle)

-8lt= ASEEANE — SERNE — HRANE - JIXNEZAHAE — A
2XHELHE — J“'IH\'IIE — I-II|'——| =N —E§P8P04 S & &L

-0ldst ANEHdUEUNMN HJME= ME2FW (intercellular bridge)Oll 216t A
2EH LSHHE SII5 A2 M 8 MU (generation)E 0121, 0 AICHO
U= HIANESS 22 AN SXANSEEAT JLot22 SA Ekz2 23
= L

-5 ANELATH MNYE HRAMEIL CHSHS MANEZZ 23ot=0
RSt AlZt2 AHILE dEGIH, Ol He AOS MANZNMNME S50
Dz AN E(AEEMAE, spermatogonial stem cel)Z2FEH H X0l 012= &
ASEHUE AlI2tE 20|& g4 L AGHT.

—-5HH, 2t JMEI 2T Lo S48 SHAZ(RME)S Stlte ANE YA
MUSHX 2, CHE otite G329 3XadE ot OAl 2AZJMEZ S0 0

| ZQHFERINED BSE =0, 0l 2E2 Al2HE 243 & &a U NG}

on
X
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Ag, Ay, A, Az, By, By, In = Spermatogonia; Le, Z, P, D, C), = Spermatocytes; r, el, L = Spermatids

Figure 6-5 Cellular composition of the seminiferous epithelial cycle in the bull.
These associations or stages are identified by the morphological changes of germ
cell nuclei and local arrangements of spermatids. Ay, Ay, Ay, A,, intermediate (In),
B,, and B, spermatogonia are ge' erated by mitotic divisions. Represented phases
of maturation in primary spermatocytes in sequential order are leptotene (L), zy-
gotene (Z), pachytene (P), and d plotene (D). C}; is the secondary spermatocyte.
The spermatids represented are rounded (r), elongating (el), and elongated (L).
(Ortavant. 1977. Reproduction in Domestic Animals. (3rd ed.) eds. Cole and Cupps.
Academic Press.)
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6—4. Capacitation of spermatozoa

= Definition of sperm » a second maturation process in the female
reproductive tract.

(1) gaining ability to be motile; Xt AAZE S&Y = QY
(2) gaining ability to be fertile; =3 S8S & S(0HsSS
(3) losing cytoplasmic droplet; NI & 222 AUS (M

gaining ability to penetrate zona pellucida(EE 0 S =) in fertilization
(Austin (1950) and Chang(1950) : first found this process)

=835 25 - JAe Fe8M &=, EXAd=2| OtAIY
- SN d=0d8s 2= A dA4s2 =80 20ot AL &
CH =X Retlh 212 A 20 A OIS
Ol A& 2 OFS 2tMotAH HAE O AIAl & RULE.
— dAANZHN Ues AE2HBS2 HA ERotlie A= 214
|

- EJ|IM= etIfe AKX EYHUHE =10 S0ok)| <ok
LEEE A 4AI2F S OF U OF kL.
— 19504, A=, AustinO| & A



= JIF0A =80] L LID| & Capacitation0| 2 olll= SH

— Mechanism of capacitation: not completely understood.

— Removal of a lipoprotein layer from surface of spermatozoa — permitting
release of enzyme from spermatozoa that are necessary for penetration of
zona pellucida

— Best fertilization rates occur if are inseminated from middle to late estrus,
some 12 to 18 hrs before ovulation : spermatozoa will be in oviduct
several hrs before oocyte arrives.

(A= 28 S| or 2II0l &, et GIZAIZE 12~18A12F O| &0 HHS
=2 AlIZl= A0l =320| )& =LC}.)
— 20[Lt H20AH S26| +=8s &S =32 &
(=2

— 0F2l Capacitation0| 2 olAl £=0CHH bi

i
K
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>
=
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12
ol
e
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>HE AOHOIBH =AHE0| JIE £ 210|C.)
— The oocyte(HM2 L2 AHE)= HHEF0 & 8~18AI2t =3E £ U= =&
A
- HE29 JIIEESUANE ZADF 230 MAD|Z0 S0 £ 24~48Al2F Sot
=X SES JIA. /= AEHE| 2LH(E2 1 JI1S). 2HF = 30E.
0lQ) & : o] MAalat==(0| S22 A 2~6L2t =E S JHE
— @ A2 SOt 431 HIRA U= 2B =s22 SXISHAIEH AI2H0]
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The Acrosome Reaction

Plasma Membrane Fused Plasma

g \/Membraneand
(| OuterAcrosomal
v/ Membrane
()

%’\" Acrosin

Acrosome Hyaluronidase

Nucleus







