REBRERBEEL(1086) 268 F2 7
Korean J. Vet. Res. (1986) Vol. 26, No.2 pp.201~210

e MTEEE A7 A

- R - AMNKTR
2EKEE BRAR BEEY - AMEF AR
(1986.7.23 %)

Studies on Spermatogenesis in Korean Native Cattle

Jae-hong Lee, Seong-ho Lee* and Young-seok Park
Gong-joo National Junior College*
Department of Veterinary Medicine, College of A griculture, Chonnam National University
(Received July 23th, 1986)

Abstraet: The cycle of the seminiferous epithelia in the testis of mature Korean native cattle
was divided into twelve stages, using criteria the morphological changes in the acrosomic system
and the nuclei of developing spermatids and germ cells,

The results were summarized as follows:

1. The minimum number of type A spermatogonia wzre the average of 1.8 in both at stages
1 and V], while maximum numbers were the average of 4.2 at stage ¥[[. Some type A spermato-
gonia divided at stage X[ to produce the type intermediate(IN) spermatogonia at following stage
[. The intermediate type spermatogonia divided at stage [V to produce the type B spermatogonia
at stage V.

2. The type B spermatogonia divided at stage V[ to produce the preleptotene primary sper-
matocytes at stage VII. The pachytene primary spermatccytes divided at stage X[ to produce the
secondary spermatocytes at stage Yl[. The secondary spermatocytes observed at stag X[I divided to
give rise to the round spermatids at following stage ]. Each numbers of the first spermatocytes
and of spermatids were almost constant, respectively, through the cycle of the seminiferous
epitherium,

3. The relative frequencies of each stage among stages | to X[ of the cycle of the seminiferous
epithelia were 6.1, 3.7, 5.2, 7.8, 2.2, 3.3, 13.8, 18.4, 11.8, 7.2, 18.1% and 2. 4%, respectively.

Foote/1963) 4l 213} =7, Amann(1962a, b)] 28] =4,
2.2) 3. Roosen-Runges} Giesel(1950) o) 9J3) 33 ) AF

=

#® W

BT EARr BT EERY MiaRst BTgd
il B3 A7E o8 BEE i e T 2
- Bhips AT SBSHA o] FoiZ . HE BEY
LR BTEARNE F A BRe= AFEz g
g 3= Swierstra(1968) o] 213 =ix], Swierstras}

L2 FHEER & MES BO# ooz BB
Boll webA s E4ele] 3 BME stgq. o
£ 3} }% Berndston# Desjardins(1974), Clermonto}h
Leblond(1955), Clermont$} Perey(1957), Clermont
(1972, Oakberg(1956) 2.8} 3 Leblond¢} Clermont (1%

* A& B 19854 BERENE Frkad Jdid TRHUS
— 201 —



52a,byell Asted AF wifBHS BT LERE S8
Bt SR BT BT MR 283 acrosome
Fo HBELE T2 3 HEE 14X #ast
o #AAc ¥4 BT veld acrosomes)
B FiiMEe HaRIY T2 #HE zex
BTEES UEste HES Q73 & Cler-
mont(1972), Steinberger(1971), Swierstra® (1964)
o gt BT =F RIS WHE BM
LR o wE Holo] da4 Curtis®} Amann
(1981)0] R ol A gl 52 Clermont$; Perey(1957) &=
FHE Aoz 2ANA musge. ER Wingsh
Christensen(1982)-2 R F el Hste] AFsA AAA
2 BT HNE 472 et

BEREL Atde 71 oA &0t HEBHE
wol A5 govt SVt FEHZ A= B
HiafEe @4 T 2ae ot E 7= @4
o HEREIAS BHE LEAAY BTREBME BT
Ml acrosomes® 9| FLERELE KMo 23l M
ok oh-gEl WM 8o HEKS WEER 5
ZAFE o2 LEEWAETIRTIRY ERERS daA
st et

#HE W HE

AN A AN B 2abe] 29 B4eE 19854
SHOl & BN BIURMEY AIEE BBHINA
BET o2 £t 16~2087 6, BE 450~500kgH
= BRALE BET <4 9EoA B|AEE 400~
450g 5= 2% A3 R ALE3 B ER
E# Bt 2 FYRA lem® e 242 3|
Wtz aRE AAG gl 54 Hestaot

B2HE/E 10% Htk formalinfo] 2447k ==
Zenker ol 12417} ;A F 44, &4, paraffinfg
3tz 5pmo 2 W3l E Tt 10% formaline] =3
3 2% 2 Mayer's hematoxylin-eosin A& st @
o BB R AMEstdn, BT g PAS
s e o)lw aq Schiff's reagent: Mc
Manus: (1960) o] 91319l 2= hematoxylingd - BE4F
sgieh

M5 . BT LR Clermont®) Leblond(1955)
ot A% wwABHl A4 Wil =l PASHaF
WESF o HBHE LR B Berndston#} Des-
jardins(1974), Clermont$} Perey(1957), Leblonds}
Clermont (1952b) 7} A A3 o] whebd 12892 S8
P BT LK £ield BY EEYT 500 o
2, & 670EZ Bt 2% FMasl SertolifiiE®E

Al 4slg o SertolifiiE e A ol gk W E MK FH

2+ Axs ARE 7137 §)5hd Abercrombies
A (1946) o] of3ho] o] ERol| wpapA FE3le] A
Sz, & BEAAE P=Cx—irel ARE W
gt o] = P:AEHAY a9 PFF, CAndy
FEg, Lol 2], T: @k FAE Fonst
Aok EEEER & BN HMBLE £i9tch 1004
o] Ao EIKEMIY & 1,280 5 Wl gHsiolh
K e EHgie] &= Olympushl eyepiece reticle 100% 4>
4 HEstgen 1,500 2 MEistar

® R

WMAEE LRGRIRC 12583 MRER - &4 BaTL
o BTBLBEHME 2BE BED 46 HAkY
HEEL Wi MENEHS Fig ldAd slm=
FREA .

1 1(Figs. 2,8) | AT LR vebhd #Bs #
el B2 WM A SR Hrd BT
B3R el Tt A AAALE A KM F
AA st Ao 5umBEY BB g 27 ol
29 ®mY AL mMEE etz dath mRE
MTMRe 95 BFrakec o BEfd AX39
on] Mok e moke] B|EE Sl 2 Zol: 6~
7emA 3o acrosomed 509% 4 £} Ras o] KB
oz FAHAAL. v o Helrb o 20pmPE
At

FLESMRE EAfd 38z BEERY BT
MKAtel ol S1X 3k o oF 7umza 9] £E SR
e MY gah G 2ske

Rif® LB R s17tol Afe) ARKEM
o F InBGRER) BEirt 3Egd ey mEe
o 8pmzr)e] B £ AR &S H3lm, e
= HELT e HEE & emarY 2 g
= InZlEie B 2,37 e Esrl 2atbs] o
Atk

F2W HEST BTARE % dF5 oA B
2~3719] proacrosomeo] GolgiZx] <o Bijhoz B
Z=le] gle]A o) w9 #H#S »H}(Fig. 1). »1e9
BRilEEE 518 <3 #i5e a9 Rmdt
W THEEE (Step. 13)&= BR#e £ X759 ddd.

B30 BTMEEY GolgigX e E2 A 23
=l proacrosomeo] %3 ZH 02 1o} 3}t acrosome
ol HASA G (Fig. 1. 7169 WMRE e 41,2
Bl A arsl F4at FAEgh

/4 BMY BTMR Y §F4dd Kmgd

.__202._



LAl il o] Mk el st MEES 2

o 7 oAl B2 acrosomeio] A (Fig. 1).
B BTERE oJde #ixd ot gen HEH¥E
oF 8pm, BT 25pmA 9] 29w, st #a
Elﬁlr—} o] A EZ& MMkl #H=e wHSAS. o
FOBMRES olH e v ssigont InAEHEM
sz«l Bk Z71= 9 v (Table. 1).

5 o] Mo HES TS KEREA & head

-capd] HEE AAet H#e 295 Head cap-
acrosomefBRLe 2 3E KEES L~ LAEE #2
g @i Y92 AA=AG(Fig. 1), A5 HTHE
Sertoliflifacl o Delx o] F3tz Mk WAT3)
2S¢ FiMe 2ok BAUSA MK} © g A
o2 WHEEd e BES #HEA F2 REAaEH
Es o] 9ol 5AE e (Fig 1)
56 i (Figs. 3,9): F?xﬂﬂﬁﬁz«l head cap- 5% 5 il
ARt v FeiEe] KE ~~7éE_7} gy gled
B E B 2gs /‘o“éﬁh- Has Holal & #
feElo] JATH(Fig. 1). Step 149 FFMK(Fig. 1)
E ESHEYG oS pEge SR 93 gk
Av = Bkl ME" Au 9ot BN
o= #5149 BRFEHARREY o oA ReE o
ol 87t el AA =] ARz AXBEMRES 51
BEEEE 55 A smiErgch

#5781 : Step 149 HTHRE BETLERAA ER
3te] WkE 9l om Step 79 MTHMRTE

2

=
T
5
o
T
[

=

DX

acrosomeo] #

Table 1.

ferous Epithelium in the Testis of Korean Native Cattle*
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Average Number of Germ and Sertoli Cell Nuclei at Various Stages of the Cycle of the Semini-

(Mean#+S_E)

Stage of Sertoli Spermatogonia Spermatocytes S ids
cycle cell** Type A Intermediate Type B Young Pachytene Secondary permatids
I 20.940.6 1.8%+0.2 4.6%0.1 — — 16.94:0.4 — 65.3+1.6
I 22.1+0.4 1.9-4+0.1 4.640.1 — — 17.340.4 — 70.041.1
I 22.1-+0.6 2.0+0.1 4.540.1 — — 17.640.4 — 63.3%1.4
v 23.1+0.7 1.9£0.1 6.140.2 — — 19.0:40.3 — 69.9+1.7
V 20.7+0.5 1.9£0.1 — 6.43-0.8 — 19.040.4 — 66.7+1.1
Vi 21.0+0.5 1.8%+0.1 — 7.8%+0.2 — 18.140.4 — 68.9-+1.3
VI 20.9£0.7 2.0%0.1 — 10.7£0.2 — 18.9-+0.5 — 68.2+1.3
Vi 21.2+0.4 2.2%0.1 — — 18.240.4 18.44+0.3 — 67.9+1.2
K 21.7£0.6 2.6 0.2 — — 18.8+0.4 19.4+0.4 — —
X 20.74+0.6 3.0=0.1 — — 18.4+0.4 18.5+0.3 — —
X 20.3%£0.5 3.4%0.1 — — 18.5+0.4 20.3+0.3 — —
X 19.8+0.5 4.4+0.1 — — 18.140.3 -— 40.1%0.5 —

*: Germ cell counts were corrected for differences in nuclear diameter by Abercrombie’s formula.

#* ; Uncorrected counts.
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Table 2. Relative Frequency of the Stages of the

Cycle of the Seminiferous Epithelium in the -

Testis of Korean Native Cattle

Stage of Hochereau-de Berndston Present

cycle Reviers(1970) (1974) study®
I — 6.5 6.2
il 3.0 4.5 3.7
il — 5.9 5.2
IV 7.4 7.0 7.8
v 9.3 2.5 2.2
VI 6.5 4.7 3.3
VI 12.5 14.9 13.8
I 17.6 17.8 18.4
X 12.7 11.6 11.8
X 12.4 6.6 7.2
X 12.8 17.4 18,1
X 5.8 0.6 2.4

* : The values represent the percentage of all Seminiferous
tubules examined which appeared in the given stage.

Table 3. Ratios of Germ Cell Nuclei During Spermato--
genesis in the Testis of Korean Native Cattle:

Ratio of  Hochereau-de Berndston Present
cell types* Reviers(1970) (1974) study**
Ab: Ap 1: 3.2 1: 3.5 1: 2.3
Ab:1In 1: 3.6 1: 3.8 1: 2.6
Ab : B, 1: 6.0 1: 5.4 1: 3.6
Ab: B, 1: 9.4 1: 9.1 1: 5.9
Ab:1° 1:16.0 1:18.2 1:10.6
Ab:2° — 1:34.3 1:22.3
Ab: Sp — 1:54.7 1:37.5

*: Ab : The lowest mean number of type A spermator
gonia.

Ap : The peak number of type A spermatogonia.
In : Intermediate spermatogonia.
B, : Type B: spermatogonia.
B2 : Type B; spermatogonia.
1° : Primany spermatocyte.
2° : Secondary spermatocyte.
Sp : Round spermatids.

** : Corrected cell counts used to calculate cell ratios were
obtained as follows: Ab and Ap: Represent the number
of type A spermatogonia in stage [, WV and XII,
respectively. In: Corresponds to the mean number of
intermediate spermatogonia in stages I to II. Byt B
spermatogonia stage of V. B,: B: spermatogonia in
stage VI. 1°: Equals the mean number of primary
spermatocytes in stage Vi to XI. Sp:The mean number
of round spermatids in stage [ 1o V.
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Legends for Figures

Drawings illustrate the steps of spermatogenesis in Korean native cattle, The table gives the cellular

I (Fig.

Fig. 1.
composition of stages of the cycle of the seminiferous epithelium,

Plate 1. Drawings representing diagrammatically the cellular composition and topography of stage
2), VI(Fig. 3), VI(Fig. 4), K(Fig. 5), XI(Fig. 6) and XI(Fig. 7), respectively.

Plate 2, Microphotographs of seminiferous tubules from Korean native cattle, X1000.

Fig. 8. Stage L. Type A spermatogonia and intermediate spermatogonia were located on the basement mem-
brane, step 1 spermatids were arranged longitudinally,

Fig. 9. Stage VI. Type A and B spermatogonia were approached to the basement membrane, The acrosome
of step 6 spermatid was oriented to the basement membrane. Spermatozoa(step 14 spermatids) lined
the tubule lumen and partially released,

Fig. 10. Stage VI. Spermatozoa(step 14 spermatids) had not appeared, but two generations (PL,P) were
present, Type A spermatogonia and Sertoli cells were observed on the basement membrane,

Fig. 11. Stage IX. Step 9 spermatids(enlogated form), leptotene and pachytene primary spermatocytes were
appeared,

Fig, 12, StageX]. It was shown that each Sertoli cell was associated respectively with 4 spermatids of step
11.

Fig. 13. Stage X[|. Secondary spermatocytes were observed,



Abbreviation in Figures

A Type A spermatogonium B : Type B spermatogonium
BM : Basement membrane IN : [ntermediate type spermatogonium
L  : Leptotene primary spermatocyte S : Sertoli cell

P : Pachytene primary spermatocyte
Z : Zygotene primary spermatocyte
1-14 : Steps of spermiogenesis(reproduced from Berndston¥} Desjardins, 1974)

CELL TYPES
1]l a|N| P 1 | 13
w
Slnp |l a|w|e 2 | 13
o]
o3
w
ol mla|mw|p |3 |3
T
=
| v | A|IN|P | 4|1
(@]
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Q
1
vlal|B|P |6 | 1
Ml a|B | P |7
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xlalz | P |
xlalz|P |1
1fal z n |
Fig. 1
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PLATE 1.
Fig. 2(STAGE 1)
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Fig. 3(STAGE W)
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Fig. 5(STAGE [X)
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PLATE 2

Fig. 8(STAGE 1)

m' % !

Fige 9(STAGE VI)
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