ZAAEA] (spermiogenesis)ol] Hosl= *E‘)E‘;S*ﬂ:q' (seminifer- g5 zolA
ous tubules)d FEAH I AloldiA YEHIZ =L Gkg)i stensen (1982)&
ZHEME7F T34E 7H Z 4(interstitial tlssue)oi FA R0 oj7dstel A Ao HHASEAHA A7E BsH o
Atk HEAA TS YRR A ZY Sertoli AEZ FA ¥ Johnson3} Thompson (1983), Johnson £ (1984), Ho-
ol 1F Sertoli M E: thyef 718 71 589 €y chereau-de Reviers$} Lincoln (1978), Hochereau-de Reviers
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Morphometric Study of Seminiferous Tubules in Pigeon,
Pheasant, and Chicken

I. 8. Kim, J. H. Kim, Y. H. Lee, 0. B. Chung and H. H. Yang

Department of Anatomy, College of Veterinary Medicine,
Chorbuk National University, Chonju 561-756, Korea

ABSTRACT : The testis is an extremely heterogeneous organ, containing numerous compartments and cell types. Morphometric
studies were performed on 3 avian species (pigeon, pheasant and chicken) to determine volume density absolute volume, numerical
density, total number of serminiferous tubule components, and sperm production, especially those related to the Sertoli cell, and
to make comparisons among the species. Volume density of seminiferous tubule components per testis was determined by point
couniing method. Testis volume and sperm production were measured by routine techniques. Numerical density (the number of
cells per unit volume of testis) of seminiferous tubule components per testis was determined by morphometry (Floderus methed).
The volume density of seminiferous tubules per testis was 91.58, 92.18 and 94.21% in pigeon, pheasant, and chicken, respectively.
The volume density of spermatogonium, spermatocyte, spermatid, spermatozoon, and Sertoli cell did not produce significant
changes in the three species. The absolute volume of spermatogonium, spermatocyte, spermatid, and Sertoli cell showed significant
changes in the three species (P<0.05). The average volume of Sertoli celt ranged from 758.34(pheasant) to 1,242.9 pm’(chicken)
and was not significantly different in the three species(P>0.05). The. number of Sertoli cells per testis showed significant
differences in the three species : 34.52% 10°, 186.82<10°, 810.62X10° in pigeon, pheasant, and chicken, respectively(P<0.03).
The sperm production was significantly different in the three species : 3,018 10°, 993.9<10°, and 8.9%10° in chicken, pheasant,
and pigeon, respectively(P<0.05). These results suggest that number of Sertoli cells may be more important than Sertoli cell size
in cxplaining the difference in sperm production among the three species.
(Key words : pigeon, pheasant, chicken, seminiferous tubules, Sertoli cells, sperm production)

Heta gon FeAAH P 23U EY 2 13

M E 7153 #dd AFAQ v E oy dsle FuAS

g4 478 sk o] 89y AR H Qg

Ad(testis)y= F2 AAHELHA (spermatocytogenesis) T+ Hd o2y F49 FYASHH dAFE o8] £9 4
9

2 E7e A 7ARZEY #7018 gksle] AL  (19835)3 Sinha-Hikim (1986)2 z}7} o, Alss, % g~
2 Y BAFS AANTE A E= BRY0 B Aol A3 HelAZeH A7LE AAsgh

E MY slo] BAYA fAd] F28 dabd dle Ao Kerr (1988)= 2 AzPEA A A Sertoll M E S 3
2 deA ot (Fawcett, 1975; Weber 5, 1993). HehAQl A FHAS A AFE AAs Sertoli
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279 ALY AR 7 T4 Be

Russel 5 (1990)2 F&dA# 748 A3 W Axe) Ha§He] FATEEAS nt b2 veha

9 7242 5YE e A%el 2AEAR BHE 4 Soroli A% £A9) W3- Sercli AL w75, By
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1% 2 F571%3 Byl e A= H3d 6t glth
Berndtson#} Jones (1989)2 22| Ao 33 HeA 5813
Aol M Sertoli A E 7 BE5E u
S AHAE 47 Z7HA 9T A
Sertoli M| ¥ =9} *@’-‘JHIE 9=
Baagch ol o) X&FFoME A4 YA ST

AT 2 $79 H].ﬁl‘ﬂ:ﬁ} oA FolA tekatn T E o
fou RN A7 BYE vt gtk

JHNE £ A7E S/, B34 2 B B4 Fed
HB FAE 5 Sertoli AT H44 T Y JejAZ 8}
A At 27 Aae dl A2 7HEY 715E ol
gl m2o] HI 259 Hyd Adg A7 2AE
b Heleg AlgHo & d7F YAt

o}
Ao
ik}

T

AL A Bl & 7] 54 (Columba livia, ¥
T F : 316g, BaALFA 2 0.38g), A H 44 (Phas-
ianus colchicus, AFEAF © 1,069z, B4R 2T : 3.16g),
9 45 (Gallus domesticus, BAZ : 2563g, FHFAALA
D 14200 690 FYste A8 Al L84

kl
kx
| :1‘“

2. ZEAEZHE (Tissue preparation)
FEE ketamine (3mlkg MF)LR vl3 £ AF

#7 ANDE

Aot 4R BF gdo] SEHE AL HAE] 99

B3lef &4l 4ol heparin (Sigma 15,000 unit) 0.5mikgS

A FostEt diseE Ay ste] cutdown wbed AH]ISH

A (whole- body perfusion fixation)

A4 7

2 ES A F0T75% "gﬂéﬁ?"?—g AHgsle] A9 g
AL 128 ok A &#E T 2.5% glutaraldehyde2 ) %) 5}
o o Qe Ao L4827
3l7] 98l 2E2F 442 AHEE F chemical balanceZ
oj &3ty RAIZE ZA5lY sucrosed AlLdle X0k
(floatation method) 22 | (specific gravity)E %38 ¥
FAE 2489} (Mori & Christensen). 1’5‘&_@— | ~2mm=

osmium tetroxide2 FTA Fgoh OLE-'_-,S:E = &= i)
Epon-812¢] 2wjste] z} 7RAF £5F 10744 & A4sle %
8L W 7] (Ultramicrotome, Leica ultracuts, Austria)S o
o 1pgm F72 FRHHA (semithin section)S #|Z3 &
1% methylene blue-azure 112 B350

ofo
o
o

, HetHn| Ay aE
Leica, DMRBE. Germany)2 o]-&3}od 32

o
ﬂ
rﬂi
=)
ol

[=] L
SHAL, HEARAM A AR5 gk ALz HgstGt FEE
v A P2 gAY AZA X (spermatogonium), A

R R (spermatocyte), A (spermatid), A=A} (spermato-
zoon), Sertoli M E ot FEAAHY ALE FEEAT Al
239 Ar|= ofAHEA 7] (Image Analyzer System, Leica
Q500MC, Germamny)E o]4-3le FA34ith

4. HE§ A Z{Morphometry)

1) SedMA F42C SHXYT (Volume density:
volume per unit volume, Vv))
SR D FHE &
(Welbel 1969y #H&sle 2As19th 121 point ocular
gridZ a3 FREn| A S o3ty 7 A45E (AXAE,
AEAZ, AAAZ, Sertolt AT 2 P7H9 45 Wl A
& FYRAdM AN AT FH4 50 F Yol A
Ho 100 £95 FEEA @A Sk ol AE A4A
point (121 X352 YFrH FEAAL TAEY £3AUL
(VW) 7% o Utk

AU Point counting

Vv% of a component =

Number of points on the component

Total number of points on the testis tissue x100
2) SedME 7922 EEF (Absolute volume)
ofr] B LHALE(volume density)9} HAEH
(testis volume)S AH-Z A A& H(absolute volume)E +
HATh A29 £4S A4e PG NFOREH a3
THMerig} Christensen, 1980).

Absolute volume of testicular component =

Volume density of the component X Fresh testis volume
8L ME £ (Numerical density : Nv)

2
AL LT AX E Floderus ¥ (Floderus, 1944)
Hesled 23 REAAM SZEHE FEHA FEE A

Nv = Nal(T + D — 2h)



Kim et al. : Morphometric Study of Seminiferous Tubules 65

No . @999 F 7 Mxde] 5 (983 = 485208
pm’), D : Hg e F7A
T: 24249 HF%A, b 718 3L Fold & (BE
8 AAL 10% AX) (Moris} Christensen, 1980 ;
Ewing 5, 1983)
R ozt AL _ga £7} (total number): @$1 44 o
AZ 5o 2 A2 £48 Fad oS

4) SEFHMELY 2t MEES| F 3= (Average volume)

FEAADN 24 A2 HFEH (average volume)E 7}
AEe] LHAUE (volume density)E GYLAG BT ¢
(numerical density)2 7o) F3ldth (Mori®} Christensen,
1980).

- 5) FXMY4(Spem production)

Cooke 5 (1991)9] W& ALt B4 A& 7
AE =43 & 99} (tunica albuginea)d A AJIE 0.05%
(vol/vol) Triton X-10034} 0.25 M-thimerosal (Sigma Chemical
Co., St. Louis, MO)o] E3dE 50ml Az AadA
semimicro Waring BlenderE o] &35} 287 223 A| At
AR L o] &4 0.2mlE 4% trypan blue7t TFH 0.8ml
AR AR5 AAee SRR 242 27 A
44e A3 98 o &4 10418 WA (hem.
ocytometer)2. 2EH& 0|4 3ol W7 58 2R ol
g AoR ol PAE A4y F F AR FE 27

CEIEEE T )

8) A M2

2 @A gofzl Age] thE FARA #9442 SAS
package? Gemeral Linear Model (GLM) Procedure (SAS
Ver. 6.12, SAS Institute, 1996)2 ©]23} Duncan's multiple
range testel] o135t} AR o P<0.05 ol3te] fraidT
& BASE Holz AR

2 3

1. LHFHEf2HE (Morphology)

HE7)9] FEAASE B2 43802 3} el v
dto] F7e] A AL FEF £ AU FA R 7AR
of 7b7te] 22 ¥ el HFAE (spermatogonium)rt EA)
stm, o] ARAEF Alo|d] Sertoli M E7t UAE 71AL

F3 AR 2P v sl
th AZATE vlds AAFPHARZA Fagde] F2
2 W& AT S #AY F UL o] ARAEE
RG-S sle] JEAE (spermatocyte)E HI2 ZFEEE
Ax ARAE (spermatid) 2 A& E]o] Jo FZA T vl
slo] 2 ds Fald JAA Q) dstE vehle JRAE
2 B 4 919, Sertoli ME L o] FAH N 233
o ety @74 gl ok Adrd AL T g A
Aol A2E 4 A (Figs. 1 a3 b).

Ho TLAADL 98 v B33 82 el
W AZAE 7| AR A oy ARAE Aol

Ae DAY

=2

g e ZE FFE 4 AU A¥e) BalEal
2L Sertoli A X 9] 83} P27} Hof BT W
£ Sertoli A X8| MZE F715 Alold] BEFY
(spermatid)S #H2% 4 SIATH (Figs. 1 ¢} d).

2o FEAAFE G898 = E9EF 4388 el
o g9 F FEANRS AR AZAMET} 7
AR shrrelo] Z2HF glom o HZAEE Alold
Sertoli A E7F Y43 AR widE L #&T ¢ AN
th AzAE vg] I 277t H E W FE gAY
B3 A2 Jehile ARHEE A £ gl Sertoli
HEe] #H-2 vjE7]9} Fol| Hletd v A A& 3o
Mol Qe NEZ E7]E Aol 2EFel AT H3
ol Hsle o 22 AAMEE FEF & AT (Figs. |
¢ 1)

1) 8FALUT

57, B 2 g Arz3Y FEAAIN FAHE
LAAYE (volume density)= Table 13 7o} w57,
A gl FeAM e SAHAYEE 27 91.58%,
92.99% % 94.61%Z BAZEA T FEAAH] AR B
vl go] BolA 7H 25 23 7 U (P0.05). B
T AETEY FEAHAB3Y AAse FAE FAAME A
BAES} 7P A ARG (2m A E, Sertoli Al E,
AZAE J83 Ao E EAEHAY ALAEY &4
AYEE vE7)oM 7.96%2 713 23 gelA 7.37%2
71 A BEEon, ATAFY SAAUTE HEY)
oA 43.78% %2 7} =T BollA 3499% % 7} DA B3
HAT AT AALRE FolA 1991%Z 7HE =
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Fig. 1. Photomicrographs of seminiferous tubule sections in the pigeon, pheasant and chicken. The tissue samples were obtained
from pigeon (a and b), pheasant (c and d) and chicken (e and f), respectively. All sections were stained with methylene
blue-Azur II, and the images were recorded under either 400X (a, ¢ and e) or 1,000 X magnifications (b, d and f). Nuclei
of Sertoli cells (arrows in a, b, ¢ and f), spermatogonia (SG in f), spermatocytes (SC in a, b and f), spermatids (ST
in ¢ and f) and an elongated spermatid (ESt in d) can be recognized.
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Table 1. Volume densitiesies of seminiferous tubule components of the pigeon, pheasant, and chicken'

Volume density of seminiferous tubule components(Vv%)

Testicular
component Columba livia Phasianus colchicus Gallus domesticus
{Pigeon) (Pheasant) (Chicken)

Seminiferous tubules 9].58 + 2.8¢° 92.99 £ 0.96° 9461 £ 047°
Spermatogonia 796 + 0.56° 7.37 + 041° 7.84 £ 046
Spermatocyte 4378 + 239 3839 + 1.92° 3499 + 221°
Spermatid 13.63 £ 2.34° 1637 + 1.89° 19.91 + 1.85°
Spermatozoa 0.01 + 0.01b 149 + 0.86" 1.66 = 0.72°
Sertoli cell 869 = 1.19° 6.59 = 1.68° 579 + 1.04°
Luminal area 18.64 £ 2.93° 2193 *+ 4.03° 24.03 + 4.34°

' Values are the mean+=SEM. In each row, values with different superscripts (a, b, ¢} are significantly different (p < 0.03).

2 HE7]eA 13.63%2 7 WAl ST Sertoli M E o
LAANUTE R69%E HIE7|HA 71 =3, HA 659
%, 2B Y HelA 5.79%2 71 2A FEEH A (P>0.05).

2) A&

BlE7], g4 B 2 g FEAAT FAEY A
£4.& Table 29 2tk TEAAIY FHEY ARLHE
ARAZ 713 34 2EARUT 37, AHE, Sertoli A
¥ O3 AZAE £02 PRl A2 LY AL
A& golA 1,380.4 em’2 7P A7 8 E7|GA 2275 cm®
2712 A #2580, ARAEY ALEH2 g
6,2653 cm’2 717 23 WIS )6A 161.52 em’2 71R &
A BAEAG AAAZY BULH L FollA 3,530.63 cm’
2 7bA 23 S04 62.08 cm’ 2 7}A A 2R EY
t}. Sertoli A2 &) grﬂﬁa o o] 1,031.4 em’ 0.2 7H4

37, AYA 259.18 cm’, 1T BIE7|NA 35.68 em’2

7V #A ARHYT

3y EH ME £

HE7], # 2 gold FEFABNY A AE F&
Table 33 2tk FeAAHN FAE A AAAEY 5
7t 7Y 2ok ARAE, Sertoli AE I8 AFAE
O AAHADT FAY ALXAEY AA AE F5 oA
1,42027 X 10°% 718 @37 wE7]eA 22,19 x 10°2 7}
Z Aoy (P<0.05), ARMNESY AF AE F= BolA
23,237.28 x 10°2 7} B3 wE7]e04 20635 x 10°Z
71 AA IR AT (P<0.05). AR EY HF T P
= gl A 32,305.77 X 10°Z 7H3 23 v E7]6A 259.82
X 10°% 743 HA 225 A0} (P<0.05). Sertohi ML) A
A HAE F= golA 81062 x 10°2 742 B3, He)A]
186.82 x 10°, 27 v E7]elA] 34.52 x 10°2 7}3F &7
BEE AT (P<0.05).

4) oSN

HE7)], ¥ 2 oo 37832 Table 48} Zc} AZAE
o AFLHL WE|NA 167395 um’ 2 7} A Bl
A 891.02pm’2 713 B2 BBk AvAEY HFE
B u|g7)o)AM 75995 pm’'2 7HE I7 HelA 687.15 um’

Tabie 2. Absolute volumes of seminiferous tubule components in the pigeon pheasant, and chicken'

Absolute velume of seminiferous tubule components(cm3)

Testicular
component Columba livia Phasianus colchicus Gallus domesticus
(Pigeon) (Pheasant) (Chicken)

Spermatogonia 22,75+ 877 160.22+ 37.01° 1,380.40+128.22°
Spermatocyte 161.52+£58.31° 227.83+180.20° 6,265.31+9018.93%
Spermatid 62.081+29.40° 308.12+ 70.60° 3,530.63664.15"
Sertoli cell 35.68+13.75° 259.18+ 99.03° 1,031.42+216.15°
Luminal area 62.20£22.52° 481.00=163.55" 4,484.05£830.97

' Values are the mean+SEM. In each row, values with different superscripts (a, b, ¢} are significantly different (p<0.05).
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Table 3. Total numbers of seminiferous tubule components of the pigeon, pheasant, and chicken'

Total number of cells per testis(x 10%)

Testicular
component Columba livia Phasianus colchicus Gallus domesticus
(Pigeon) (Pheasant) (Chicken)
Spermatogonia 2219+ 0.73¢ 13877+ 28.69° 142027 244.04°
Spermatocyte 206.35£51.06° 1,257.64 £296.96° 23,237.28 +1,400.40°
Spermatid 259.82155.73° 2,17’6.51t523.’."5b 32,305.77+6,313.20°
Sertoli cell 34.52£10.87° 186.82+ 39.51° 81062+ 3635

" Values are the mean+SEM. In each row, values with different superscripts(a, b, ¢) are significantly different (p<0.05).

3

Table 4. Average volumes of seminiferous tubule components of the pigeon, pheasant, and chicken'

Average volume of seminiferous tubule components( zm’)

Testicular
component Columba livia Phasianus colchicus Gallus domesticus
(Pigeon) (Pheasant) (Chicken)
Spermatogonia 1,673.95+524.71° 1,215.791“]52.'.7"/'h 891.02+161.68°
Spermatocyte 75995+ 87.71° 687.15t 47.51° 707.98 % 40.22°
Spermatid 247.18+ 12.28° 161.99% 12.61° 117.21% 13.96°
Sertoli cell 856.57+ 48.68" 758.34+122.77° 1,242.9 +110.75

' Values are the mean+=SEM. In each row, values with different superscripts (a, b, c) are significantly different (p<0.05).

'

Table 5. Sperm production in the pigeon, pheasant, and chicken'

Columba livia Phasianus colchicus Gallus domesticus
(Pigeon) (Pheasant) {Chicken)
Sperm b
8.9+142° . 993.9+£43.1 3,018x112.5°

production (% 10%

' Values are the meanSEM. In each row, values with different superscripts(a, b, ¢) are significantly different (p<0.05).

2 7R A4 dFEgon, AT HFLHLE 24718 o o2 47 29 THFAAN tHZFH oz FYHT o
p’ 2 HIEAGA 7}F 33 11721 pm' 2 Beld 7R v 27 Rad 3¢ FAASHH dre A9 B1¥ &
A Vrebte). Sertohi A 29 LA HolA 1,2429 pm’ Pong o] dF= AxT gl 834 3 2 79 F&

o= yb¢ AV, WEIAA 85657 ,m’, 2T HAA AAS FAZ2e] FHAFHA g 27 Astd

75834 pm’ 2 7HE A BEElch 5T Kerr (1988)= 339 AL SoF Ao &
HAZEY oA ST SHAUTE 90.17 £

5) A 2.19%9) 3, Sinha-Hikim (1986)2 A% @ AEe] HAd

v 7], ¥ 2 o HAAE Table 594 2o} 359 4 T3 A dpeN FEFHAH LAAERE

JEE = P ARAALL 3,018 x 10°2 oA 7b% 92.55%2ky B2 3o n Russel S (1990) 1229 ¥4

=7, AohA 9939 x 10°, 282 WS4 8.9 x 10°%2 FolAM dd A3 e 92.7%, AFgel A 42% 5 U

743 A A EHYD (P<0.05), BRllo] e e S4AETE 2o gk BE Ao

7F g BuEnh of 97l APEEE AL 3F

o #E o £RAME 94.61% (F)~91.58% (ME/NE 7, A~

B o9 Zuma #4489 AFE Jehigiou Rusel I
Ak BEAAT FAEY FOASANA AF= H2 (1909 BTGNS DEA 2E T nss], 4 2 g
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o)Al Aol F HolA v old Aol A= o ¥
2 ZHE AYEER 39 978 FYshd Fo) gt
g2} Az}Et} Rossen-Runge (1955)%= #FHeo| A4
A =¢t sty ZAZES o] 43 F4] FeASTH
Tl A Sertoli AX9] EAHXYET} 7.9%A44 10%74A] 1}
BT, Kerr (1988a)% 9.9%0 4] 28.6%714 WEFGTHY B
734t} Kerr (1988a)= Rossen-Runge (1955)8] 7ol A
Sertoli Mo} LWL = FEAMGE Al o] HHNEEH
FHEHQ B I £ 9.9% M 13.6% S glrlsh
S22 AE7 Kerr (1988)e] AFolx] Bk WAl vebg
sab 2 FRAAE Sertoli AE F49] BRRAE B
28 4 gl7) HEolety R3% bl glc} Cavicchias Dym
(1977} A50]9) Sertoli MEe] $HAYE ZHof H3t
A7 A AL Z/1FA T 24%, FAEAF A o
= 32%E UJehdd s 2239 o) d7AA Sertoli Al E
o) $HAYEE HE7], F=4 B 2 GollA 77} 8.69F
1.19%, 6.59+1.68% 2 57911.04%Z H| 5744 714 &
T golA s v #aEHfen, 359 485 =00M &
ool 958 ¢ A B HAZAE, AEAE A
AL LAAYEE 329 HRFENAM Folgol AT
S & £ ot 324 279 £ALRI} TR FE T
vigha] 7F VA GERGE 749 Aold LR AdE.
Russel 5 (1990)2 1239} EHFNA Sertoli Al FEs+ &
5 el A 283 APl A Sertoli ME2 A7|E Sertoli A
¥o FHNUE D FARA A BHEAY] AFE Bs
Atk o] doljA] Table 13} Table 55 BjREa] & o
Sertoli MEQ] EHALL7 Bl 71 AL WA 71 &
2 AAE AR, HE7A Sertoli AZ Y £3A2
w7h A we v g A ARE gASAT e
Z ZFAMNE EF79 vl R Sertoli A2 43
Aol AN = AY F@AJol Q1N Sertoli M2 A
717t S A g AR BEE € 7 Ut
T wjE7]ol A Sertoli ME] &HALEIF Tl Hlsheo
2 2 AARgAR T4 AAFAAT F28 d%S
1271 S8 A= Sertoli ME 71 AL did 1 §Ho] #A
A& AR AzEh

Rossen-Runge (1955)% &3 9] FERA4 24 Sertoli A E
o] HgaEo] 2,000~3,200 zm’o] ¥, Wong#} Russel (1983)
2 6,012 gm’ Sl B2, Kerr (1988)%= Sertoli A%
o BFeHo] AAYATARE 5300~8,000 um’Z T
s vehdtr? Busbych =8 Russel £ (1990) 83
FEAM I Sertoli M 22 HFE3o] ARFA 27|TA

d

o) 5288 um’, AREA FARANE 4,127 um’ 2 e}
vy B3E3 Y, Sinha-Hikim(1986)2 #AHE o
Z g dFo A FAE 9 Sertoli A X 8] HgL2o] 4233 4
m'ET Bagth Russel 5 (1990)8 E7], 7|42, A7
o A Sertoli AT HFLHo] 4,575 pm’, 3,259 um’,
3297 pm’ 2 5,012pm E VeEbRT RIS o] 47
oA 30 APFEQA BEY, B E g Yo &4 14
856.57 + 48.68 um’, 75834 12277 um’ P 1,2429
11075 pm’o| AT 3£9] AFEEAM Ro)el S
2 glglon 289 Sertoli M AF LA THF
Ag Zol7t A&2 & 5 Utk Tt Sertoli AIE L] ¥
& o] olE vehle Zlol BA Fo mE Xe|UA
B2 Seroli A E9 FEAA R M2 Y me THAY
7150l o3 ztololA e Aok Ao AAE A FS
olL3le THEYL ZHJA Sertoli AT P|AFZ Aol
A2 JPeg AFste HH SHER 43
AL 4 AL Aoz AztPch Russel 5 (1990)el 2zt
1229 EHF{F Rad BE FAAZHH AFedA
Sertoli A Ee] WAL ALY 4 FEAMTY Ao
AEe £AAYLY BHAe oty B vt gl of
ol LA = Table 13+ Table 5 W@ 3te] & u) 35%¢] 49
EEoM 2 5E9 Sertoli AT P& FALAEH
= #d4el A9 ged 808 F Uitk

Berndtson} Jones (1989)= Aj<:3h TollA Sertoli AlE
2o} chopek AAA T Fote F08 BEe] YT B
& vl 9lth Berndtson & (1987)2 Fa8 A9 27|18 4
AP 3} Sertoli A E e} AA 2P ApdA o B
Sertali A|T2 744 Aho] 2 £ Sertoli AEE 7}
AART o FA%E o B2 ZAE 480y B8
t}. Johnson 5 (1994)& A48 @] Sertoli M X 429} A4
A D Ao H7)98] BAo] A8 Aol M Sertoli AjE
F7F Axd ANG 19 AL E A4ske FE 29
o)gbx K&t Berndtson Z (1987)2 A<:3 Holstein
£ Z29 Seroli M E ¢ AT A2 T
A Sertoli ME 71 AR SEHE ZASE T 22l
olgky BT o AFAAE Sertoli AE F7} 7}
B2 gol A Aae A7 7MY FARL AAEA L 7R
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Z M ARAA el b AA el 47l Bus
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1

SR B
@ & Adglek o Aol FAPAHL AmannF Almquis
(1961), Robb=} Amann S (1978), Amann3} Lambiase (1969),
Verma 5 (1966)0] A A3 whi 2 AL 2 ¢l semimicro
Waring Blenderg o|-£3le} AAHAZAE ddINA &
Az}l r} Clermontt Mesier (1959)= AANAZA L F3
A Z AL AR 17~199A419) 21 522 249 43
HAEE A 5 AHAE Sertoli JEE HAHA §
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