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ABSTRACT

In order to achieve optimal reproductive performance, reliable morphological and physiological
basic datz; on the reproductive organs are desirable. Adult male Korean ring-necked pheasant in
inactive{mid of January) and active state(end of April) were used in this study. In addition, five
active state pheasants were received a single dose of ¥Co-ray 500 rads each to damage the testes,
The objective of this study was to investigate the distribution pattern of protein gene product
(PGP) 9.5 and «-tubulin in the pheasant testes of the active, inactive and ¥-ray irradiated active
states. The results obtained were summarized as follows

1. The seminiferous tubules collected in inactive states( mid of Jan) showed narrow lumen, and
the spermatogonia and the Sertoli cell were well preserved, The PGP 9.5 immunoreactivity
of these tubules showed a positive reaction in paranucleus area of the spermatogonia, and a
positive reaction in a small number of the Leydig cells in the interstitium of the seminiferous
tubules.

2. The seminiferous tubules were dilated in active state(end of April) as compared with the in-
active state. The PGP 9.5 reactivity in these tubules showed a positive reaction in many
Leydig cells in the interstitium of the seminiferous tubules, and the testes of ¥-ray irradiated
group showed partially weak reaction in the interstitium of the seminiferous tubules.

3. The a-tubulin reactivity in the seminiferous tubules of the inactive testes was strongly pos-
itive in the cytoplasmic process of the Sertoli cell from the basal stem region to the apical ex-
tension, From the broad part of the stem region to the luminal space, the active testes
showed a strong positive reaction. The Y-ray irradiated groups showed diminished reaction in
the basal region,

(Key words : seminiferous tubules, Korean ring-necked pheasant, immunohistochemistry, PGP
9.5, a-tubulin)
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& #¥EE (seminiferous tubule)
1514 den, g ddel= 473
@AY AAHNEET o] 5-& AR
H= Sertoli A|E & o] Fo]A] U}, o]
HH 2] 7]e]] ule} T2 1 @Rl A 7}l
o] AT ME 247 FZ Y 0
F At ol F A9 H dule A
37} = 7153 Sertoli A1E
Heoll 223 9L T ¥ oYz} A
4ol o] 714 wstaA oA meof, 7R
Wil dojudri(Russell &, 1981; Vogl# Soucy,
1985; Amlani®} Vogl, 1988; Wrobel®} Schimmel,
1989; Pawar$} Wrobel, 1991; Wrobel &, 1993).
o|59] Wizl M X T4 (cytoskeleton) o] A&} o
dol Stk Buso] gtk Ge7] AEEFE AA
(filament) = dol-3118 49 (blood-testis barrier)
o] A, Sertoli HIE} ZRHAA L Alo]] HEH
A, a8 a SRR R XAz o5 xS
Péé}“ 71505 #Ho| o}, webAd Sertoli Al E
2 2540] sl A Eo|7] W&ol AlEZ 0
g ’11-’] Fo% md 2 oelrt Ar},
a2 B2 Sertoli MEL] F9ol ulel £A15= 1]
A4 (microfilament ) o] Bale] thekstA] A et
Bux }(Nicander, 1963; Dym3i} Fawcett,
1970; Dym, 1973; Kaya¥} Harrison, 1976; Dym3}
Cavicchia, 1977; Russell, 1977a, b, & c: Pell-
etier, 1990; Toyama %, 1990).
5529 Sertoli MlFolM vele
mic specialization2 actin filament &3} 14X 9]
AZ AT Bdo] e Aoz FAH Qo
o, Z4F(eutherian mammals)o|x]¢] ectoplas-
mic specialization2 A x}M E9} Sertoli A ®E7} £
Zel= HRERE Z1AR 913 FHol Y=
Sertoli X Alole] vepdtii RIiE] IEk(Ni-
cander, 1967; Flickinger®} Fawcett, 1967; Faw-
cett, 1975; Russell, 1977a, & b). ¥|EH7F A3
E2ol A= ectoplasmic specializationo] & x}A| 9}
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ectoplas-

o] AR B dEhded, o 7R ax
(cisterna) & EAI8tA] ¢ 7o HeiAE BH uf
AtH(Baceetti %, 1983; Stanley®} Lambert, 19
85).

#|Zoll= Pleifferet Vogl(1993)2 & HA&ol
A} ectoplasmic specialization®] acting &3 &
A T2 Sertoli MEEZLY] AR vehdtin
sk o143 e o] AFEAAES vFo] B of
Sertoli A|x2] FHe|Z EAI ectoplasmic spe-
cializationg o]Fi= MAR= AN B&E9o] 718
EE 593 Z(species)olg} sitlalz 479 1)
24971 &, w2]7)eh v 7o) wa} zolr} el
gt AZEnh AR Alele] A=A e
Leydig AZ= 9EFE HET 715, 48EE S
A a9 &3, FHE A, V)5, 2E L8R, e F
714 Ao B3l ATH ol ghoh. B3 Leydig Al X <]
v tZ= steroid hormoneg BB|sted ©Qs)
H, o] 223 androgens AAHEte A|XA7|He
231 & A A % (smooth endoplasmic reticulum)
I AFA] Aol S-S B1E v v Ewing
%, 1981). 28] A% (Hrudka$} Latshaw, 1993),
g7 (Mori¢} Christensen, 1980), 7H(Connell®}
Christensen, 1975) 9 AFH(Prince, 1992) 04 B3
=Hadoh

AHH2A] 2L pineal-hypothalamus pituitary
gonads %3 ¥ &EF7|& A7shs Fide] nyol
o} HZol Aol osiE Al MAT 7HEe
Leydig AEe A ARARERAHZOIAH Y par-
anieuron £9f £3ctm 119 vt ¢k (Davidoff %,

1993). ol= catecholamine A F A9} L49) 234
peptide$} calcium A% thula 5.9 W N ¥ 51514
L2 FHsdT. wekA, o] AMEE HYxZ gsh

o2 FAUGH o] XY 7%5E FeHHoE e
EHEA 21T 4 S

WAl o] n3hf A M E Sertoli ME 2 Leydig
MAE7]Fo] vR= G B3 JdFE Pinon-La-
taillade %5 (1988) o] 274¥3 9

2
;1

gF oA gamma ray
& ddxAEte] 2ASEQ B 27 wAR S
2 o]£3 A7 Byt ¢la, Hugons}t Borgers
(1965) = HAI2ARE AF o] Fz=A E2} Sertoli Al E
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of w2 9 MzsletEgl Wels whast da,
400 rads ¥AH1e BAZAE & AzAE FuF
ghe FREEAuAAg S AlgAst 83
Zo] YT o] Foll &= £48 we H2A
Sertoli A2 &J3iA] g2E o] Sertoli
|2 A (dense bodies) & &AJsict
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Z

o
1
A
kT
B
oX
N
rL

A2l BA A e APHoR 2R 2
srole duo] gRlonz FEAE, BRAE 5

HA XA

A7} AelE o7 AP = 72 Sertoli A ES}
LeydigHl 2] 715l % &o] giivhi 3%t (Cunn-
ingham¥} Huckins, 1978).

ole} o] ERFEFNAME AN ZAol W A
Aol 4o B3 v bl wyo g T W)
o)oiz L Yu Y¥tHo g FHE THEEFEY
WAL Aol ek gl et (Elkind$}
Hall, 1972; Kim, 1987). Z18fv} 27 AR S &
Abste] FAA o] AP A Azl wl X A
of #3t e AT 53], FHol 4 & olF= 1
Al Z=3o]] *Jr?fHH Hok2 ARt gl deel
A Hellx] 128 Mg 7]
o] vk, wlal7]e]

B Ao AlgE 5E2 16~1870¥% (1,200~
1,400 g)9 #Rstn A5 =4t 7% (Korean
ring-neck pheasant)g tZFFO 2 H)H 271} ¥
TollA 24zt sete], AEToE H2A7|e] B Sekeol
WARA-S ZAKSE] g ARSIt A E
FUg 55t wEAT R AL F E4E sk
1, o5 (abdominal aorta)2 %
1(0.1 M 13ghEole) 4% paraformaldehyde,
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15% v /v picric acid, 0.1% glutaraldehyde a8
pH 7.4) 22 AFTAHANZATS BFIYE 18
Z3le] 1Al Tof 208 F< A=A g3 &+
O(zAN T4 glutaraldehyde &28-& =) 7
2*]” B AL 0.1 M QIxkgkEdo=n
& Tissue-Tek O.C.T. Compoundz vl
AEAYE S-S 10pm HEE do]l |
2 g A9 AlBaEsich
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8-S wty) 93] 20% normal goat serum(NGS) &
2 1MZE B dAEEt dREA 2 rabbit anti-
human protein gene product(PGP) 9.5(Ultr-
aClone, Isle of Wihgt, UK)Z 4“(1 5,000) 3+
A 2ox] 14~16A17HERt ¥-3-AIZl § PBSS} Tris
-HCI buffer(TBS, pH 7.4) 2 A2}l c}. ol =}8HA)
2] goat anti-rabbit /biotinylated == goat an-

ti-mouse /biotinylated IgG(from Jackson, West
Grove, Pa., USA)E 1:2000.2 3|2 &taj A 202
60% B2t vheA1Zl 5 TBSE AlE skt

ABC(av1d1n-b1ot1n-perox1dase complex) &40
ALo 607 E<t vHeA17] F TBSZ A& stE 2
TBSol| diaminobenzidine(DAB)& £33t 7] é%—
Aol) A 2ol A 303 HFAI S & DABE LTSk & o
g2 gesta Bdste] A skarh

z 7

1. PGP 9.5 Mejjaul2

Aol a3 Aol v|EA7IQ1 19 F&d 1%
Ao ABL Bgo] Fi AR H 1ATdE Al
Zo} BfES dlo] 3H-E A Sertoli M E7}F ¥t
k. PGP 9,5 w88 F H]E(spermatogonia)
N A A Eo] HF R et Fguk-g-S VERHR
QT Atolel HAZA Uelhte A9 Leydlg
AZ7E 2 gl ol FExe| PANHeS Jeh
I (Fig. 1a).

R ug o] &A71<1 49 shaol F3E Al
A& Fel= Brto] vigAgrlell viste Ao B
7ol Fase] den, AMA# Atoldz thgpel
Leydig ME7} 7t F4u-g-3 JeP D v 84 7]
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Fig 1a. Immunoreaction of PGP 9.5 seminifer-
ous tubules of the pheasant, inactive
state(mid of January). Immunoreacti-
vity shows in paranucleus area of the
spermatogonia and Leydig cells. X 200.

Fig 1b. Immunoreaction of PGP 9.5 seminifer-
ous tubules of the pheasant, active
state(end of April).
shows in large number of Leydig cells.
x 200.

Immunoreactivity

ZAFE g-tubulin H

1c

Fig le. Immunoreaction of PGP 9.5 seminifer-
ous tubules of the pheasant, active
state, ®Co-ray irradiation(end of April).
Interstitium shows partially weak reac-
tion. X 200.

o

Hrh ge o Leydlg Ax7+ 2dsiitH(Fig. 1b).

Aol #4719 49 3kEel ©“Co 500 radsE ZAMSH
LR A7) WAL AR AR 9] BheE
A2 FARE 2 YA REHes v
3t vehd Leydig AlIZEC] 2 e F25 &
& 4 A (Fig. 1c).

2

LR

2. -Tubulin HAH IS

HZ24719 1Y S0 38 H ngd Ada 2
ol X e] a-tubulin FAREEE HZAEY S5
¢} Sertoli M2 7]AE & oo ATFEY
tubuline] 7h=t}gy F8iskA Yehte AL B
g 4 AATH(Fig. 2a).

el &7 49 skee] ng AAABNM=
-tubulinel] 4 WS-8 Hols RY7L NAH 714
AM AR 2 gl VAR Boe Fo) Wi By
o] Y¢S 3l 6§ A we Y= w3
wWatt (Fig. 2b).

ol ngto] gAgriQl 49 3sl=ell %Co 500 radE

ARhg2 #47] g3t FAls)
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Fig 2a. Immunoreaction of a-tubulin seminifer-
ous tubules of the pheasant, inactive
state(mid of January). Immunoreacti-
vity shows in cytoplasmic process of
Sertoli cells. x200.

Fig 2b. Immunoreaction of a-tubulin seminifer-
ous tubules of the pheasant, active
state(end of April). Immunoreactivity

shows in strong positive reaction in the
basal region of Sertoli cells. X 200.
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Fig 2¢. Immunoreaction of a-tubulin seminifer-
ous tubules of the pheasant, active
state, %Co-ray irradiation(end of April).
Immunoreactivity reduced in cytoplas-
mic process of Sertoli cells. x200.

AT A7 Aol REH O s A Kol A gh-g-o] &
49 FES BEY & AUk (Fig. 2¢).

I &

B2 Sdoprlot AellA B2 A2ate AlEw
4 279 sttt BE 7IEsAA gl ARsEid
| 279 Aol @3 Aol B2 #AE 7HA1A
Haok 2eu AW Ehe ZhFode ge ndl
AR e el A AFe F YRR ke 2E
o] @t 53] AAT HEAER Leydig AlEANA
A= o] BuIEE testosteroned FHEFES 42
A Ze] 2ot AARAE KA 22 4
Ehile E539 g0 HaAEdl 4=

A
]

2
o

ErlE e sgoliA Hateaier dadzgel e
o2 2214 Itk (Eik-Nes, 1975). & A7 #AS)
€ A "ol Ageel gulel EHW testo-
sterone, LH 2 FSH2| w599 #H & A@dPon
A EE Aok (FFE 5, 1997)

PGP ubiquitin carboxyl-terminal hydrolase (Wil-
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kinson &, 1989)¢] L1 isozyme (neuronal PGP
9.5)& 1§22 o)A western blotting 0.2 215 ]
oH(Wilkinson 5, 1992). ©] ubiquitin® $¢] 113k
o] AP PAEL] FZMEL FAAEANAN wE-E-S
Bty BuE T §lo), £ Ay ARAXE
ohg} Leydig Al EAME ¥H8-5 vteEflio] v &
o= Aol ATt o] MEA okt ¥h-g-& UERIAL
gd7dlle A A vehigien “Co 500
rads ZAMZAME A5 HE A E7} w80l AoH o]
etttk 2B 2 o] PP Leydig ME 2] 7]
& metshet 8¢ 71 SR Az E
B$7] ol& AEHoZ §495< B2 1
autocrine % paracrine ZZ@7|Z 3 #EHo| Qv
stk (Chiwakata 5, 1991: Angelova 5 1991).
wlhx B Aol A% Al734| A neuronal marker
g Zgst= PGP 9.5 Beuks-2 Leydig A ENA
R FYT-E-S YR E Zol EelE & ATk
Sterger 5(1994) = A58 S} FiolA] AT
|4 ¢] F-actin®] 7%} vimentin®} a-tubulin®] &
ol A3 B gt AFT FFr)e BT

ox

7]

#EAge] Ue WE Ve Hkee 5 F
F TEA FYsHA whgItanm AvkEl AP EF
ERE FYS EX S vERITH T ST

T3 AR oMo AxaH
o2 #FPS W MY F=23
toli ME7} 7HA = w4, S et
2%E 7 s B 5 dien, Fa 4o A
2 A el F-actin¥ tubuline] w)AATel $)
3 olEe BEFY I H=EE BHT uk 2
(Steger 5, 1994).

E AYME g-tubulin® E-H-F9 A ukg-2
ERAIRE BE g2 b Alolvt A& I
F Ut Vimenting & AF9] v A dA
AHe sl ot Sertoli AlEU)A whe-& LieRY
A gl EHF9 2F 949 AolR1A] e ZFHA=
o] Al3elA vimentine] EFst slutsta o4l
-tubulin®] B 2] Malrt F2 Sertoli A2 =719
A3l B =AR oS A7rt Basteiet Az4e
t}.

Oakberg(1971a,b) & ol Aiake] v
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¥
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tio

BEE

AV & e A E o] HAJo] BT B U3
3, 53] A 150 radsE AR ZAM A A21E7]
A E(stem cell) E AAe Ao RE FRMNE A
Ado] o)Atk B.usldch, Withers 5(1974)2
AR E7IHE AEEY S R E7)
A7t AEE od FAEYAEE QYA F U
tu st oleh B HAF APFEA 2T
Aol A FRAEL] W3dS 2 AHe] 500 rads
ZARZAA e 22l 33e 2ol e
We Aoz ol /< Hollre WA gk A
g 2ozt USE & F U

Courot(1963) = 18~63¥ % o] v] X% o] 13
500 radsol] o2& %9 X-rayE FAsk Sertoli A
2] 7} 50%7HA TFAHYTER B3g u gl

2 AFPoME 9Co 500 rads BYRARTINAME
Sertoli M Z o] st Ao &gutx] 93-S ZO02 W
o} 2579 Sertoli HEE EHEE9 AETE AR
o) AgAde] & Aoz AIRFTh 18y} A &
Al AT M e MEAVER] a-tubuline] &S
Llsie=3

2ol Pelletier(1988) & Sertoli AEZ AR KF-9
2ol A3 AN WA gl H3 Adu et
e HeeuolA o] pxo| ki Hustgrt. o
9} o] AWM= FEA AT 71- T
HjdE o] e FZAE) Sertoli AEE W79}
v 2l7le] Pejel 1 7)Fo] #A S xfols vERd
o}, ZFo\A 2] Sertoli MEol A3 dF= 271 F
2 Fetan A3l A4E ks o] A|AE AR, g
AANAZZ A2 E o] T8 L YAz 25
20 AT FRE A 7ldel A5 Ao
At 71EollA Sertoli ME o) HAER AR A7
Nagano(1959) #E 2123l Cooksey$t Rothwell
(1973) o] 7}glA Sertoli AX <] B3t} o427}

2 H&2223 §AEHS BuE9 3, Osman(l9
80)2 7}=<] Sertoli ME} A EHTLY] Hel S
Az AR o2 AFsigg o, FH2d= Pelletier
9} Byers(1992) 7} 7157} %5 28]l A] Sertoli A X
o] Eai 2 Hol-18k gof] w3 WA AEH A
T7F rE o2 FE

FTd =(1994) 2 Sertoli Az o) A Wslr}
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MA7Ish B A le) w248 2 WAEe A
°2 XY WHE BIY 4 AU Vogl S(19
83) & AEaashe chgol Sertoli Mol 3y
£ ¥ot 2 AAE FH o VA v, 58] AR
719 2T Al Lok MEIZe) Wz
43} Bo] deka WSt o5 Wa AnE 4l
3 JRALT NARN ARE Bated ol Fsln
Y AZERE AFAZD] GetHo] Sertoli HX
o) 714t B3 Alold] T WA o] ol F5}
£ 7ol HAe) olgw mao] JYrkn MY
Vogl(1988) & $11e) nqave) Rxo Ywizoz
ulgaiAe ThtFlol ) Amlanish Vogl(1988) o]
BISGE AT BESEA e 2oz rol ol
@ Wsp)l Qidow ¥REE HAYA 5Hos
SEEEC

oje} 7Zh2 Ao} B ditol A Aol AAFH< W
3lol] u}2 Sertoli ME H¥hS Fale] wiglel Az}
AP AHQ A7E B o)A TR FHA WHE A
HAA AEA 7)o 2HE A Eh7]de) ¥alEE 3
=5 IlEe AL 9yt gle Aot} 49
AR e 715 TS A= Aol dF A7
AR ZAF A3 GAEA 4T AlEEojol &

)

AZANZF sl Fe ALHY Thae o
24 8 ARee) el B AF Fehata Q
T 3 YRR g BEo) B}, T3 Ade] W
sfoll we Feiska Aol WM Wk
TR 7 hmx 242 Fobz Fart oo,

weh B A7 Ao Feysta dvo] wol 4
5iE Aoz 4sie bdel PGP 95 933k o

‘?_ gl
4710 194 S 1 —_rLJ—]- 4719
FRg 23 849719 %Co 500 rad
st A8 sA )
o MA#e] PGP 9.5 AYuleL £ 8479E i
A Leydig MEolA 73 oo
®Co 500 rads ZAFZA A% Leydig 4| Zol] REH O

N
>
Hd
lo
il
By
e
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2 ko] mlekshl vehd 2R BT 4 qloick

B A atubulin HHEGHEEG2 H|ZA 7ol

Sertoli A ] 7|4 HNRE T2 Fajo] 7he

ThA Wold Sertoli MES MEDE7]o] el

RS UERIT &4v]dlE 7R R Zo] YW

ol RY Bel UL Fatol FE FANSL

Yehfgith 9Co 500 rads RAZA A= 713 Rol| A
wgo] 24" RHE FAE 4 et ez #
AEANEEo] veht= 297 B AT 479
1844719 we} vh-3-sle £X ) xjolo} A= T
1 2

T 5 AN SPAEe Wejie B WA 5

o

a2 o] Hank Ao 2 Leydig Al E2 7%
¥} Sertoli M F2] a-tubulino] A™ ] ¥ sl ulel A
sk W) E4A1 e AIA Bl X e FEgE B
& = 33l

(AQ1: #=%, 18z, 4%H, PGP 9.5, atu-
bulin)
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