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Flowcytometry of 7 —ray Irradiated Mouse Ovary
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Abstract

This study was carried out to evaluate the biochemical and morphological
effects of ionizing radiation on ovary. Immature mice (ICR, 3 week-old) were
irradiated at a dose of LDsozy at KAERI. The ovaries were collected after 6
hours, 12 hours, 1 day, and 2 days post irradiation. To analyze the
morphological changes, histological staining with hematoxylin—eosin, immuno-



histochemical preparation using in situ 3'-end labeling was performed. DNA
fragmentation analysis and flowcytometric evaluation of DNA extracted from
whole ovary were performed. As a result of DNA fragmentation analysis, DNA
fragments with 185, 370, and 555 base pairs were clearly shown at 6 hours post
irradiation. The percentage of Ao cell cycle was significantly increased in the
irradiated group than control. In situ 3'-end labeled follicles were increased at 6
hours post irradiation. The radiation-induced follicular atresia was taken place
via an apoptotic degeneration. And this degeneration broke out very fast and
acutely. Therefore, it was concluded that radiation-induced follicular degeneration
was mediated by apoptosis as the spontaneous atresia. The present results can
provide the experimentral basis for studying the radiation—induced cell death.
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ethyl alcohol #4S A ©€3Ar}t xyleneC & alcoholS A A3 & AL F
Wt paraffing HFAIA  EZujsdd. Ao olg&  wWA|SY]
poly-L-lysine(Sigma)< slideo] =23 ¢ HAx=AIZAY. @AdE7] (Microtome,
Lipshow)& AR&3to] 4um= BFEg $ a3 AxdS #Z3s7] 98] slides
xylene® ¥ o] paraffine A7 3 $ alcohol IS AR Eol A2}

Hematoxylin®ol|] 5% &<t 313 AMsE = 19% HCl-alcohold] &M A 7|31, &2+
o] 10% B¢ HXsAdrt 1 ¥ eosino® 287F Al EFE M3 5 alcohol #
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MEAAALE #2357 Y8 d& HAE (ApopTag; Oncor)E AF-83+9] (terminal
deoxynucleotidyl transferase (TdT)-mediated dUTP-digoxigenin nick end-
labelling, TUNEL) ®#oll 2|3t jn situ 3'-end labelingS 2 A3tA Y. 22 dHAH
&2lol=E xylene 4 S AA paraffing A ASFA T alcohol HAHS AAH 32&
Eo FAlsta proteinase K (20ug/mDE 204 F<F 37ColA @9dS& A A% o}
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3% HoOoE 53 H¢F WS 7]l & 323+ Eo 58 %ok A3 Sgol=&
PBS (pH 7.4)% ttA] A& 3k & ApopTag kitoll #3859 = equilibration buffer
=oF A3t & TdT enzymeS H7FA| 7] 3 37T A 6087 wh& Ao},
FTd3sl7] 918te] stop bufferg H7FsE & AF2dA 1027 WES Al
33 AlH¥3tgtt. 1 $ anti-digoxygenin—peroxidase® 37Col A 303t
t}. tA] PBSE Al# 33 DABE 1% w9 SAAZ, @alo] | *
THTFE AAT S 3% methyl green® 22 A4S 3kt alcohol 3
A gFslal, xylenel 2 5 A7l $ Canada balsam® 2 5% s} t}.
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ol 0.1vf 3¢ 3M sodium acetate?} 0Col] H 3 25812 100% ethanol =
DNAE HAAZ7]aL Aol 60% oA -70CoNA XAt o]AE 4ToA
14000x g2 30%3F AR & 0T R#E 80% ethanol 0.2ml=E Al % 3} T},
Speed-Vac Concentrator (Savant Instruments)© & 1587 &3t A] AFXA|A
DNAE Ao &5 Z2A-AES B Hud STHF Fo]al, 260nme] 3=
¥S FA4% o 20T BAstATt FF8 DNAE laned 5ug %52 2.5%
agarose geldl loading3}lil, running buffer®i+ TBE €98 Alg3t8lom 50V
A 3AIZE Bot AVIEEE AdI F ethidium bromide® FAsFe] UV
transilluminator = 2+<1s}$3 o}

NBFol] A3 AFHIEAE alcohol HAHLS AAH €431 xylene FAHS AA
E3A 7] g paraffindl 3 FAA blocke s, paraffin blockg 50um F71 &
ulg ko] centrifuge tubedl Y& Th Histo-Clear (DAKO) ° 30% &oF A& 3st
o] paraffine A AsFA T} paraffins A A & F4= 2 95% ethyl alcohololl Z+7}
204 23] A gk & 80%, 70%, 50% ethyl alcohol®] =A== 10%4 A &3}
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1.5, stock &9: pepsin 200mg/PBS 40m¢)< 2.5ml H7Fste] 37C 7| A FAZ
50 F1 30 3 FAEIAT. dZEHVIE & 7§, 0.025% Pepstatin
(Beringer-Manheim)< 1m¢ 3 7Fste] thA] &5 FA. 1,500rpm o2 10-=7F 3
AAIZL 5 DPBSE 10%4 33] A3 FAstAth. A4 #ell bufferE 0.5méold
71 %, RNase 300E H7Igt & d# @& 7|2 &3tsto] 37TolA 30-&3F WA 3t
9t} 53um Nylon mesh® o] 738 % hemocytometer® Al Z5E AZ3te] 1x10°7)
/mel AE7F EHEE st} propidium iodide 50ul/mé H7FIF ¥ A EZA V)
[Flow cytometer, Coulter Epics Profile II (Hialeah FL)]& 2743}l t}.
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A5, 6A17kel = 30.0%, 12A41%F 25.0%, 1Y 20.9%, 12|l 2¥e+ 17.7%= YERS:
=2

ol

ol eFHPANEL AL 647 Fol Yzl HE 442 7Eow s,
DNA +4d3} &4 (TUNEL)S ##3to] Table 1o Q.9Fst T 6417 ol A
TUNEL 94& 787 uehgon DNA 248 Aol 248 W9 57t @4
3 Z7baATh 12407 2o HE 4o 23% uw, A e Bxe] JgAx
oA @leFol ooyt zo] FAEATE TUNEL @4 oA 12413

A43 Frta Ao 647 o Asol wamd W raHE A%e v 19
] HE 9404 7 ®E uxy FPAEs}t 9%

TUNELE 7° BE wxeld dA=s vl 2
Yzeah veatg otk AREaA s Ae) taHA ekt

w9

ol &3l AL o 93 AW FFE O FH3}7F apoptosisol] 93 AL R
DNA #43} ¥4 Ay} o] &3} WAlAd 93t G 3= A EAAAL] 2 &)
o, 53] 6A1zF Wlo] AR el 3ol yEy w49 AL d 7 AUl
TUNELS #& z7ztoz A7 DNAS 3/~ Agsdoar Axadrrt
ot Ao GAE T TUNEL ¥yl o) =2 daAl Alzaarre] el glo]A
A Zbell izt mle) s B Jd¥rt HiEdoen welx TUNELS ga=x
A YERs T

WY EI = AEFVE AASE 253 A 2HEI AAV A+
FA7E 3 AR 2AbE Al EAAAE dojuE A phased] F7HE 1 8]
HolFAnk w Ao H]ste] paraffin WS o] &3 A1 CVE gho] wj Al

N
,—ﬁ e rir

o oy 2

KT



okt Vs o AL & FSH Al Ao A2 6A3F 124 7kl A

6h

| <555
<370

<185

500 bp —

Fig. 1. DNA fragmentation analysis showing radiation - induced apoptosis
at 6 hours post-irradiation.
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Fig. 2. Histograms of DNA extracted from granulosa cells of the immature
mouse ovaries. Total DNA was extracted after 6 hours from the control (A) and
the irradiated mouse ovarian granulosa cells (B). The percentage of granulosa
cells containing sub-dibploid amounts of DNA (% Ao cells) and the distribution



of cells in the stage of the cell cycle were determined by DNA fluorescence
flow cytometry of propidium iodide (PI)-stained nucleus of paraffin embeded
cells. Total 1x10° cells were counted with at least 5 times per the experimental
group. Region 1 represent the portion of the granulosa cell population containing
sub-diploid level of DNA (A0). Region 2, 3, and 4 represent Go¢/Gi, S, and Go/M
stage of the cell cycle, respectively.
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Table 1. Immunohistochemical detection of apoptosis by TUNEL in the
irradiated mouse ovary

6h 12h 1d 2d
Control + + + +
Irradiated +++ ++ + +

+++ very intensive; ++ intensive, + normal, — weak
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apoptosis® &2 A W o] FHslyl HeHArt= AS HolFE= 185 bp 2 370 bpe
DNA #4do] o] 2shAbd ZARES 45 641 e S7hs] = AS AFFFOZA, o
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Fig. 3. Percentage of Ao cells in the irradiated mouse ovary. Mice were
irradiated and the ovaries were analysed by flowcytometer.
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