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Histological study on the injury of the seminiferous tubules of the
pheasant(Phasianus colchicus) following ®Co y-irradiation
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Abstract : This study was undertaken to investigate histological changes according to the radiosensitivity in the
spermatogenic cells in Korean native pheasants. During spermatogenetic period, testes wete collected from male a-
dult Korean native pheasant and they were used as experimental and control birds. The experimental group was di-
vided into a single-dose whole body irradiation group(400, 600, 800 and 1000 rads) and a split-dose whole body
irradiation groups(400/2, 600/2, 800/2 and 1000/2 rads). A Henseky's ®Co y-radiotherapy machine was used
for this experiment and the dose rate of “Co y-ray was 104 rads/min.

The experimental birds were sacrificed at 24 and 72 hrs after irradiation and the control pheasants were sacrificed
at the same time. General histological changes of seminiferous epithelial cells were observed by hematoxylin-cosin
stain with light microscope.

The results obtained are summarized as follows ;

1. In the single-dose and the split-dose irradiation groups, the average diameter of the seminiferous tubule was
decreased compared with control group.

2. Seminiferous epithelial cells were more severely damaged after 72 hrs than after 24 hrs of single-dose irradia-
tion of 400, 600 and 800 rads but the difference of cell injury was almost not observable with the elapsed time in
the group of the single-dose irradiation of 1000 rads.

3. The damage of spermatogenic cells were more severe after 24 hrs than after 72 hrs of the split-dose irradia-
ton of 400 rads but the split-dose irradiation of 600, 800 and 1000 rads were more severe after 72 hrs thar after
24 hrs.
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Table 1. Changes in size of seminiferous tubule according to irradiated dose and time

(Unit : pm)

Control group

Experimental group

After 24 hours

245.33+29.93

Ater 72 hours

Single-dose 400 rads

220.98+31.74>

214.96+34.34™

600 rads 228.32+34 45" 225.41+23.00™
800 rads 210.72447.93% 218.59+33.60™
1000 rads 184.66+43.15%

204.90+33.09

Split-dose 400 rads
600 rads
800 rads
1000 rads

176.29+22.81*
179.31+32.258
191.91+23.09®
176.97 +34.91*

185.40+ 36.39%
202.14+36.04*
153.56+24.60"
206.86+27.99%

1) Means followed by a common letter within a column are not significantly different at the 5% level by Duncan's

multiple range test.

L}, etx=xgo| Yatdo|ys aia

1. =3 : AR 7t2 AN 74 = N
Yoz A whdsl AESe] WXt 71A = (basement
membrane) Q1Y Holl Sl FRAEE 2 ez} Fo)ar
dyAo] Figt e 7hAsla ot HzAE]
3 xlo|&= WHslR] Yokl AZAE Aolollx] UAS
7HA o2 wjdE Seroli A ¥ 42 (nuceolus)7} HEs}
Al TR 7|A A BhE gsted il AEA
F(spermatocytes)i= AL (leptotene), H]¥-7] (pachytene) 5
9] Bk aAY = 9lon] ZAEd 7] ARAE
B0l B3 golod YF 7hAoz widso] Qlct BA
A Fe A wdsl A E(spermatid)?} A5E A}
(spermatozoa)7} 7-8WHA] 15-16702] {522 viehtq &
Zke] w2 (headye= 71-2hE gata et SellA=
HALAES} Sertoli A E2] AEAS] PRPER Hol: 34
4 BA-o) Uehtm A5t Aol felsi= Ax B
H K g 1a, 2b).

2. AEHT 1 (HAR £h AL

74) 400 rad ZAFE : 24417 A7) ZAE 7
Auke] ANHol4 BARY FE5E HA4st FRAMA
EE9 wd o] REH oz BAglon FRAEE
Atoleoll F¥E(vacuole)7} E¥eidrt FzAE] I
9] 2 53 (pyknosis)do] Vel B F39]
AR go| #Aor fel=sls Aol AU
(Fig 2a). 72A17F Aao] A% 7|4 A 272
Rk FEo] YA FHEYe] Yelgon], FAH

2} 7|A Rl vidE A=AE7} 7)Moz e F5-
Yoz geivn AT PRAQ Wt £4
719 ARAEE] 4R AL B 7 Ak Fig
2b).

600 rad ZAT : 24417} 732 Al )] etel]
A AlgE B moke] FEo] 400 rad ZAl Hlshed
SPASISIA] ERISLEMEE) 7143 Qel] ce)
HZAEEE W8 (karyolysisyi o] s RAck(Fig
a). 72402 AshEe) BAR AL B FEE
Yhsn AEATE Hs3gel ehkor] Y
L2 AgaE MEEE LAY & gk mek Az
E g Reloldi AEEgo) gl Ao e
o] AR AcHLEIMEE). 02 At V=7t 7}
Aololl AReh Q= AE & 4 UATHF S HLE)
(Fig 3b).

C}) 800 rad ZAFR : 24A17F a9 4|2l
1= g8 A7)l Sl FA719 AEET] ol Y
Phbn TS| FEAES Aclelds H
<= QUdrh(Fig 4a). 72417 AHabrol e AAlH A
chol BA R} 50| 24417 Zuhgell vlsto] FH
bl Uehkon) sl 719 AESel sl
A=k B ARAEI} BRHo g eely] Ao
3] Qi vk (Fig 4b).

2h) 1000 rad ZAKE : 24A17F AehollA A 4l
7129k} 7FA 22 2] (interstitial dssue o] EedstA] -2
Sigich. BRAE} o DA BED Qs 2
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FollA & BRAE R dd o] A #asT
AAAET} dEH(FEL T )Eo] Ao g SedE
Zeo] FAEUcH(Fig 5a). 7247 Aot A4l 7)A]
2k Autdo g EARY FEo] vehta 7A39]
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3. HHT I (UA B =ALE)
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ZAIE7} 2% A9 AF R E W= Q). A
o] Ry FAAEZo] YR S Fo B
FHE gehEe g 3 4 Ak (Fig 6a). 724]
7k Aol A AT 7)A el EARYG FE-S WA
85 AzA X9} HRAES} WA so] detxa Y2}
AE7} A=A X 3= E8ee= AL Ty
t}(Fig 6b).
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B 7|AtE RRA o EARe] FES YAsm
PR HARMEY] FAAMET} YA AEFE]
AR 4 S T3 dEtEYdon|(3MEE) H=AEE
< R ol i e} BALAIES) Sertoli A|E2) A
257 28-S A4 4A BEE = o
(Fig 7a). 72217} Tl A= A=) cpitolld] get
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3 F YRE A=AX g F MR 35
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s 71Aare] A% AR FEE PAstnEE)
AAAE7} HEHog BAkslo] gl Hzjchiel
F71 7129} Q13 ol A = 32wl v)(Fig 8a). 7247
AaTe] AT AR gto] Ad EARYG FES P4
SR 499 FRAEE Aejstan HAAY HAANE
7} AA=lo] b}, Sertolid|£0] A EET] i F
I chee] ARpEo] Aol EAlEo] vebskoh(Fig
8b).

2l) 1000 rad 28 ZAFZ : 24417 aFollA A
A 71 ete} AslA EARGY FES YAslgn
A=A X9} A E7} wiAdEo] el o] JRAE
7t X% BellA] HEHo g & TES WA Q).
Az=ME 87} 7|1A=te 2 HE] falxo] Yelygon
FRAe 953 9l M4 E A 2S5+ U
th(Fig 9a). 72X7t ATl AE ZAlH 71=gte] 7+
Az oz Be falslo] Uelkon R EE A

W) FE3} AT Yebrt BAY oz AN As By
S9n BAANE % A7} Brpell sl ek
t}(Fig 9b).

I @
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2 4A 3 A=AFE ] Az B AEF YF
#7] F1oh FBE A PALE AR P4
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AZAE} QA2 AASE ol AFR2L
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A HAgE T A 48E 8 5 e
AzAET 0] FA A= e AR o] MELIL UV
wEole} sheleh. BN BZATS} A4S A
AZ A J5to] Yoluhe WAL o] T2 Aol wf
oh AAEERT skl AHAES) PdelE F8
W ol Yrkx ssich. & AN PAYEA 4
Y] ML) Wshol A FAo WS 2 A
€ Huckins®®] B39} o] AE2kar} dEHow g
HH3HE oyl d3S & Ao Rlojz)y B4
32| Aot HAAEA UA 7HH g Fa detEA
v AEHA 55 dodle AL ki o Uit
=}

Pinon-Lataillade*= A48 FHoll 45 (7cGys}
12¢Gy/day)2 F8eo] 9.1Gye} 10.69Gye] @ y-
ray g 3YHE] 13190 Zx] 2}7] 2448 ¥ A7) 7hol)
Ax [ vl PelHQ WIS A =T} A4
A7) A RA)¥E (preleptotene spermatocytes)7} Q14 o
2 o9-g kil olo]4] Akl whe} vl $y) ARAE
(pachytene spermatocytes)®] =A}7} 7HA%| 51 Y39
AR E(round spermatids)®} F7] A E(late
spermatids)7} ¢ €k-8- W=t} 3} c}. Kangasniemi® =
A48 Sprague-Dawley#] 3178 A5 Le Ags}
o] 300 rads®] X-rayE ZAZE F 7% Foll= FAH9
AzZAES} 7] 12 ARANZI}L A |2uto gy
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9 Z7] B AZAEE “Co y-ray A2 754 e)
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A X} HRAEEL S RE vl=E A 3] AhE]o]
SRR B FI0 Yehhe 22448 2 49
et A=MEE FREEFS 2o) A A=AFI) 9
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o FE=A% ST} T AN =ALE
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2 3he Zsis YASE Rolok.

£ Ao x A4S B8z A7) =
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Bk obel H=AE A% A E e vl o] AR}
T Van den Aardwet™7} F7het P23 A o) wizts) 8
AAE BEES T4} vl o] i3l ez o
F Holl] wiFolzle Aol TAS AR 5
lezjzl Pzhsc). wgk B AYell4] =Adeko] F1
ol wek 24412 ZAoh7He] AL At oS =
7tEl9lom DUz} vlste] J|Auto] v Al
9 A=t oS A% Aoz BN} AL B3
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o] B2 48 4L AL De Ruiter-Bootsman et al’o]
Bk A dell $h a9 Al A4 RrAdo]
7Moo T mEg A o B AeE ok Al
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rads 24417t 3o} 7247k ARt o e b
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Q1 o] &(ion)3} F-8l7](free radical)7} WA E = E wka}
dog iyt Aazel HHase ulel o3
DNAAKES ol Q9] Fzdl W3lE Yo Gy
‘Ho] WS 2oz 4F A Aelv) vebd
F ek Bz} Qlepise,

Erickson¥} Blend'"+ u]Ad4: # o] 33kl “Co vy-
ray& ZA8E ¥ 4 49 A9 gonocyte WA 7}
A0l EUXI FAF 4-1599 EF9 Seroli MEE
2 7H g glo| vt AlXgs Hasldch o] K
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< 2Tl vlsle] 63%2 F4s 1 29 A3 Ay
T FollAs 984 b A WigE Yelyon] 400
rads§ ZAbslaL 94 s8ke] Azle] FHE dlzFol|
Hlaloy 21%E FAE. E3F 244 2093 24
¥ 49 Aolol] 300 radsE 2AHE ETAEE JF
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b o)¢} vldt A E Jehicts st B Ay
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2} AZH= )

i B

“Co y4l ZA7} A o) AABe Az A
A ES} Sertoli H|FEo]] m|X|&= S Aoz 7
B, T EEAE A A5l 983 A4 7
< dizrst AgTes rgled, AdEe “Co
YAl 2AE 13 2473 23] RgzAFeR i
3 = A4EE 400, 600, 800 ¥ 1000 radsFo2 A
23lo] AJS AYsigdc)

WA z2AE AYEEo] AAzA ubH(whole-
body irradiation)g AHgstaL AdaE “Co yHYUS
olg3lon] &S 104 rad/mino|gjc}t. WAL
ZAHE 247y AET 7287 Ao AARke] 9
ubHQl =2shd w3ls fAkslr] 9)sted hematoxy-
lin-eosin AL 3lof b5} 42 AES A}

L. g Ae] F2 72 A 2AF0] izt
H|slo] WA Heko] FIkgtol mel 2baslE Hfol
e}

2. BA L zATNA L] Az A A2
S5 A DY =A 400, 600 B 800 radsFoll 4
24A17F AR} 7207 Aol AstA] vhebytan
1000rads--oll 4 5= A 7H7 2ol ahE Xpol 7 gigich.

3. B zAl A ] x4 dulaEe) &
&2 400 radFellA] 24417t At £4bo] 724 7¢
ATl Hlste] AlsiAl uelsioa} 600, 800 o
1000 radsell A& 244124 73 Bl 7247 23l
Al Ko} AlsiA] Vel

Legends for figures

Fig 1a & 1b : A photomicrograph of the normal pheasant testis. Seminiferous tubules were well developed and Ser-

toli cells were arranged in good order and their nucleus were very distinctive in appearance. Leptotene and pa-

chytene stages of spermatocytes(Sc) appeared distinctly and spermatocytes of prophase were well arranged to-

ward the lumen. Well developed spermatid(St) and matured spermatogonia(Sg) appeared as bundles consist of
7-8 to 15-16 spermatozoa(Sz) near the lumen. X200 and X400.
Fig 2a. A photomicrograph of 24 hrs after single-dose irradiation of 400 rads to the pheasant testis. The basement

membrane(long arrow) was folded partially. The spermatocytes were dispersed partly. Vacuoles were observed

in the spermatocytes and pyknosis of spermatogonia was also observed. X 400.

Fig 2b. A photomicrograph of 72 hrs after single-dose irradiation of 400 rads to the pheasant testis. The spermato-

gonia of seminiferous tubule were observed to be deciduous from the basement membrane. The seminiferous

tubule showed shrinkage and some spermatogonia appeared to be pyknotic change. The pachytene spermato-

cyte observed to be reduced. X 400.
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Fig 3a. A photomicrograph of 24 hrs after single-dose irradiation of 600 rads to the pheasant testis. The pyknosis
of spermatogonia was observed near the basement membrane. X 400.

Fig 3b. A photomicrograph of 72 hrs after single-dose irradiation of 600 rads to the pheasant testis. The cells at
the spermatocytes were severely damaged and they were observed to be dispersed(double headed arrow).
Some spermatozoa were seen near the basement membrane(bended arrow). X 400.

Fig 4a. A photomicrograph of 24 hrs after single-dose irradiation of 600 rads to the pheasant testis. Spermatids
were observed between the Spermatocytes. X 400.

Fig 4b. A photomicrograph of 72 hrs after single-dose irradiation of 800 rads to the pheasant testis. Folding was ap-
peared widely in comparison with 24 hrs group of 800 rads. X 400.

Fig 5a. A photomicrograph of 24 hrs after single-dose irradiation of 1000 rads to the pheasant testis. The large
number of spermatogonia formed vacuoles and meiosis of spermatocytes was diminished. Spermatocyte was
observed to be dispersed into the lumen. X 400.

Fig 5b. A photomicrograph of 72 hrs after single-dose irradiation of 1000 rads to the pheasant testis. Basement
membrane were folded and partial basement membrane was seperated partially from the interstitial cell. X 400.

Fig 6a. A photomicrograph of 24 hrs after split-dose irradiation of 400 rads to the pheasant testis. Spermatogonia
and spermatocytes were disappeared and vacuoles(arrow) were formed. Some piece of bundle of sperratozoa
were appeared near the basement membrane. X 400.

Fig 6b. A photomicrograph of 72 hrs after split-dose irradiation of 400 rads to the pheasant testis. Spermatogonia
and spermatocytes were degenerated and deciduous. Spermatids were appeared near the spermatozoa. X 400.

Fig 7a. A photomicrograph of 24 hrs after split-dose irradiation of 600 rads to the pheasant testis. Partial column
of spermatogonia and spermatocytes(arrow) was deciduous with even interval. Spermatocytes were observed
in the lumen. X 400.

Fig 7b. A photomicrograph of 72 hrs after split-dose irradiation of 600 rads to the pheasant testis. Heads of
spermatozoa(arrow) were situated near the basement membrane. The remnants of spermatocytes were scatter-
ed in the lumen. X 400.

Fig 8a. A photomicrograph of 24 hrs after split-dose irradiation of 800 rads to the pheasant testis. Spermatids were
partly appeared to be scattered and some piece of bundle of spermatozoa were observed near the basement
membrane. X 400. )

Fig 8b. A photomicrograph of 72 hrs after split-dose irradiation of 800 rads to the pheasant testis. Remnants of cy-
toplasmic process of Sertol cell and spermatids were disappeared in the lumen. X 400.

Fig 9a. A photomicrograph of 24 hrs after split-dose irradiation of 1000 rads to the pheasant testis. A part of stem
cell were appered to be isolated from the basement membrane(arrow). X 400.

Fig 9b. A photomicrograph of 72 hrs after split-dose irradiation of 1000 rads to the pheasant testis. Basemert mem-
brane was appeared to be isolated from the interstitial cell. X 400.
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