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He-AFd1 Gray(Gy)Ql- 3 Gyl WS AT B A7k whEl FAE, AR, AL, 2 A ez
= o] Fef= W3E #95¢ ) H-E (hematoxylin—eosin)$d ¥ 73} apoptotic body:= & ZZ ol
3 ZhzA oA 4A -‘4'7;_!‘5]»-1—, ZA o] wlElslgen] R oA A B 1Y, Lz

A 796 o] IEs|4¢irh TUNEL (terminal deoxyribonucleotidyl transferase—mediated dUTP-
digoxigenin nick end labeling)g Mell 213 Axs ELsA vebskel Ad 24 & oA A%
+ Ao JHA 2304 FLFHeH, 3 Gy§ }_4??1' A% 1GyRtt BE 23| 27| 24 77HA]
AsEg o) 790 xR ZvhsE 9ok AAESE4E 4 (EC 1.1.1.27, Lactate dehydrogenase: LDH) 2
Ao mE zAA 27595 1GyE zx}& -°r 7lol B& Frlslglen Ha 4L 3Gyit}
w2 A7loll Vel AL, A% A% 2 iz gt oz A S a4 84l TaHY 4
T3 442 B Asz%HIG‘-i FAo] Frtslglon] AL oA AEkA g EAo] FUlE ) 2 A
E9a4L o] YT ALE CEAELY B4 o] vk Wl LDHE WA 2AH] 7v23 4 A
213t VR 2= ol A lactate ox1dasei/ﬂ A835te] 718 A7 SAE Aoz s

27

et al. 1990) Aol Tofat HATRSLEA (EC
1.1.1.27, lactate dehydrogenase; LDH), isocitrate de-

hydrogenase, succinate dehydrogenase, cytochrome oxi-

M =

Apoptosis= 7lA19] AL A7) Y3 A
e 2Aste R 5T AZAN T B
A, S=A4 oE A 5 d9Fe 8<ld ofs) #
HE Aoz B35 (Ronen & Heddlle 1984; Ijiri
1989).

Apoptosis7} APEHT e AEE AT FAH=Z
9} ¥E¥ F A ZAV|RHES] JdrF $AHEA &
o] doju} B3y} Z4FH T MEEHo| FUHe] 2
27+]l apoptotic body7t HAE W ARz 2lsA
Zo] 7l HAE ARA "t olEd dAAE 9359

A .

S 9ol 4 ¥ = g A Wel oo "ok =
g apoptosissh HAF AEH 54 F A wel &

A e A2 ¥ DNAS wWjo|th Alxde] &5
2oz 3 DNA2| B4-o] doi} apoptotic body7} 3
AE o|7lo] AlFMZel o8] ZAEUE o e
e AHEs] ALGHA dervdn RIaEAH
(Arends et al. 1990; Majno & Joris 1995). Apoptosis7}
A E = A2 bl s RNA §HA4d o] #3153 (Martin

dase, malate dehydrogenase " catalase®] FAlo] ;A
s ¢jv} (Wiley & Esterley 1975). o] & &A% LDH: A
zato] &8 S AR ANE vlez §E25H7] A&
o #&3 AzAe LDH & 343t Mz &3
o] &4 Axg o 4 QT A BA 8 f=5
= A=z gAarE 9§ 4 9lvH(Sochocka et al. 1994).
LDHY: Ldh-A,Ldh-B Y Ldh-C&] A §R A}l £]3)
o R = Al FHEDSZE Ay, AsB, AsB;, AB;
B.Z WEW Ldh-C9 AS$E =45 2 279 As
3 Aie A<Mz WHE=2 FHadd wz}
7)%9 Aolg vellE Aoz odA UohLiet ol
1983). =3+ LDH &4l E9lasel =42 4, pH %
o) 9 RAF, WA Al zela Aol HEY Al
o] wle} W32} (Mendiola & De Costa 1991; Rodrigue
et al. 1995). wrebr] LDH &4z LDH F&5459 ¥
3} oFAt& Z3le] apoptosisA] ZF 2A A1) djArAlE]
9] W3lg FdFd F U= EF33, A F7HA
apoptosis®} #1¥l LDH 595459 &4 W3l o
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g AFE olFolA SR ok

g2, 2 dFelME dakdel o frEE 23
2] apoptosis®] e B A Wsg dotrr]
sod Ao B A WA =AM F AZER
AR AL, A, A, 2 A
3} TUNEL 943t #23tgls
LDH®| &4 3l FHahe %3}
Azbd e Ao

spet el =B AAF &ale] 4L FA
& AFo] 25+2g A 7 AF (Mus musculus)
£ 717 snelA drpoz Agsdn 49T WA
Al %x87] (ALCYON, Cobalt-60)5 A}-83te] F5Alef
£ 1Gys} 3GyR 3-8 AAe °d AR F 1,2,3,
45,6, 12417034 1,3, 7900 27} 3~4vpela) ALk
o}

2. 33 dv)7 22 A%

Be Qo)A we Ga2EH 24 F 6, 12475 1,
74 Fol A AFH Aoz AAEHAUG 0.1M
phosphate buffer (pH 7.0)2 A}8-8t 4% paraformalde-
hyde® A&3F 2ol 20u) (v/iw) 7}sled 29 < 1A
3ted 3ume WA ZE S TtE &£ hematoxylin-—eosin
(H-E)o. 2 dAM&gc}. =3} apoptotic bodyES #23}7]
93 22 &4 YA (Terminal deoxynuclotidyl trans-
ferase (TdT)-mediated dUTP-digoxigenin nick end
labeling, TUNEL)S ©¢]$-3}¢iv}. =, 3-aminopropyl-
triethoxysilane?} acetone® 2 ¥|u}-& 43l & 1A 7}
2 A4S 3umFAZ AAE thEo] xyleneo 2 e}
AL A A5 ethanolz 8t & =gz v
0.5% hydrogen peroxideZ 333t methanol, phos-
phate—buffered saline (pH 7.6, PBS)o.2 3] 38F meth-
anol, 0.1% Triton X-1002 %33 PBS=& ¢} Pro-
teinase K (7 ug/ml)E x2]3} 1 TdT buffer (pH 6.6)2 ]
2. % TdT buffer, 25 mM cobalt chloride, TdT enzyme
(25units/ul)™} 5pm biotinylated dUTP7} &35l 8-
& xRl Al 37°CellM 1A17F W3t 24
o] TB buffer (300 mM NaCl, 30 mM sodium citrate)S
7}8le] Al&ollA 1587F u}x]8l3 2% bovine serum
albumin (BSA)2. 2 10%7 A28 & PBS=z Aglow
peroxidaseS 7}&F & 37°CollA 1A] 7} ¥bA]sbedct. 0.02

% hydrogen peroxideZ §-f-3t diaminobenzidine (DAB)

SM oz MAAF] T ZF42 AT hematoxylin & 2.
137 iz QA& Aldslgen grvolez Aedt
% apoptotic body& I#3}¢]v}. Apoptotic body2] 4+
Fehan) s00u Aol A R 52l E Aslel A
sl AR MEgol s HEgE SFAksg.

3.LDHS| ¥4 54 2 w4 4%

Hzze} AF HAAdE 2AR AFHE APEE
AL, A% A% 79 AaE A &% F 0.1M potas-
sium phosphate buffer (pH 6.85)2 34} (v/w) 7}3}e] 5}
H3 F 4°C, 20,000 goll A 1A 7H4H 23] A E2)3}e]
AEdE Amz AM-3IglY LDHS| 4L 1.50 mM
218 A7 0.14 mM NADHE 343} 0.1 M potassium
phosphate buffer (pH 6.85) 3 mlel] A|2F 7}3 o2,
NADH”} NAD+2 Al3}¥x= A = E spectrophotometer
E AH3Ete 25°C, 340 nmell A EA 3G FA TS =
1% 39 ZAaEE F35 1.02 1unit2 3kl o
A2 Bradford (1976)2] #pbgell we}l spectrophotometer
(Milton Roy Spectronic 1201)& A}£-3le] 595 nmel] A
AFsee

4. LDH A7 953 $95% 249 24

Polyacylamide gel-2 Davis (1964) ¥l wlg} 7.5%
separation gel#} 2.5% stacking gel& THEo] Al8-31%3
on, A7 =2 Tris—glycine buffer (pH 8.3)2 AM&-3}
o 100 VellA 158, 200 VoA 2417k 308 B3k AA|8}
Aok &40 JAE Whitt (1970)u e} o}=}DL-
Lactate, NBT, PMS 28|37 NAD*& E33 gdloz
37°Ceolj A} AAE F 15% AN o2 1A ST} Gel
Aol o] Zolmiel AL image analyser (Viber
Lourmat, Bio profil: BIO-ID++)2 2A]3}9jc}.

da o

18 A7 B

4%
1

WA 2ARE A ZARE] FHE AT ¥
Eo] $&FHI JtRFErE A 2 daud
(Fig. 1-1SM). Apoptotic body2] A 1 Gy 7Yl
AR wlol AAFYT 3 Gy 19aA 31.3%=2 AR
wo] YePdid (Table 1), o] A2 WAL F4 317
£4g wg] Apelsh 24 T AEAL A5 ohd
oA JEE = Ale]dute] EA3 HHlE BT (Fig.
1-1H). Apoptotic body2] A2 FAlF] FA Y] 1
Qe 27497 7993 24|90 Table 1. A1) 2
A =F2 Azbe] el vt Mz Rurt zha
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3 W7ol AA Mx2) Py} WstEe] M2 2
o] ek ATk B e} A5k Th(Scott ef al. 1989). =
g Ab7AlY] #o] S en ARFANHI FAE
(podocyte)?] 37} o] FAFU (Fig. 1-1K).
Apoptotic body= 1de]] Z7}=E9l 1 3 GyollA Z7F= %
o} (Table 1). Z+2A2 1 Gy 2AF £ 1964 W3E Al
Z7} go] #RHG T 5FP A 277 AR F
A A F9)9) HAEAN o] SEHI HE Ale]7}
selEgen, 2 A ZE0) S B3l vl
= Aol ARH 3 Gy 2AF F 1A A 23
F7re] AR 4 AW FHAA HFE HET A
o] XWakx] ggrom, WA S ZA THAE] K-
Iz dzZ8g Ao (Fig. 1-1L). Apoptotic body+ 1
Gy 196014 24.9%, 3 Gy 12A1 71014 20.5%2 7} wol
FAF ) 793 Z ho)7} gdgl=d (Table 1) o]& 27
o]l Mzrt &AE F ZkxA]e] wha A IEHA7] W&
o T3 ¥ Az Wby} Aoke Byl dAHE 2
9t} (Murray et al. 1984). A2 AL £ Al=x9
2% gAae] 27194902 3 Gy 74 31%% 1 Gyr}
=7 ebdc}(Table 1) 12 2A 22 o] SEFHI
MEZFZo] gelgeow 7hAzAed gl ZATA Ze
N Saaabo] Veiieh (Fig. 1-17). sheba) 44z
& g2 zAd uls) WA wltEle 2AF & A4
o] 2A9 AAre] S} paHTE Bl fARMH
(Gasinska 1985).

kAl AL & apoptotic body: A4z AT 74
o 7H¢ wol AAHUT YA 222 190 He] B
dou, xAL A7 AN A v 3l
st

3 Gy &AF & 14l 3)PA7] AFH A, 2 # A
422A< TUNEL #bfo= A3 Az, H-E 44 2
Hpc} Fs}A apoptotic bodyE FHFE 4 AN
(Figs. 1-2). A& ZAMA =BT AFFA] 9ol HA
g sle) Wiy} wol #AHG 0w Tl w5 o]H
oz JAE A Est WA AEZE 7EAe] Weld A
7 zbgfd B oz izt apoptotic body B! ¥} &
Hehs #FF S gk ArzAdM s S5 A9
Hel7t BB g ot fAHRG o] FEstA dojutr)
Foll e AzelH &4 GMo] FHh = 58 ¥
9] eyt AFFH G o} FAEG o] BUEHA gt
o Fol] W MEzAA A Gl Hioh

2.9 AFEH

Aol 1Gyst 3 Gy WA ZH7 m=AbE
o) whuilReke A7t whel A3, hEd

J
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Table 1. Relative ratio (%) of apoptotic body in mouse
tissues after irradiation

muscle heart kidney liver testis
1Gy 3Gy 1Gy 3Gy 1Gy 3Gy 1Gy 3Gy 1Gy 3Gy
0hr 2.0 0.7 2.0 5.5 24

6hr 106 133 88 6.6 4.7 80 88 153 6.6 12.7
12hr11.9 9.5 145 14.0 8.2 10.5 23.2 20.5 13.5 11.8
1D 10.8 31.3 19.4 25.6 17.3 21.2 24.9 19.0 16.1 18.0
7D 16.8 24.1 15.2 22.8 16.7 18.6 24.8 20.3 22.7 31.0

oz A ugE ARSI (Table 2, 8). . 23 1
Gys 2AH A% A4S A =242 A58
/\1{}011/‘1 FALE, T R AazAE 7}
b 5217k} 3ol A @A vebdet 7
22 12/‘17Ur 79, AAhzALE 1A 7Y, FAL,
AzAL 7904 7P wokeh webA AAe Al ¥
Sl A 4, 5A7 oA A= shill Aol A3 7Y
= z7l=e) Az ZIEXY FABH dEbEe
(Table 2). 22} 2142 2E AZM A F7ts3 7Y
oA 74 A Jelgch 8 Gy 2AF ¥ FAT ARE
Ao M 3AZH AaE 5AIZEIA 7 B ek
S BYed, 1 & FEe] BE A A 3del 7|E
2ol o] 23t} (Table 3). 21N = 1 GyE A
29} gApsA BE AZbelM A Vel =3 3
Gy At & 25 2AdM 1GyE AR %1 1,2
A7t M shill A o] 25 ‘%“}k"‘f} 71&A el ol2E
A71e wgoh A 24 F AAAE AlYFE U A
7 9] Al gy 7‘}_,_510% H3P Al=ze] A

< oA 3 RNAS) o] JAlHe] Alz7t A d%
= A} §AFstel T (Martin et al. 1990).
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3.LDH &4 =34

WAL 24 F LDH 298 28 AN A=
B} Z7131¢ieh(Table 4, 5). 1 Gy £AF F 1A kel =
= A% Z7tE welv] 3~ wmu N 23 detAz
1,24 7tell & 3 GyHeh ¥4 vebgort o] FoE 3Gy
AN ) pe) GA o] ook Te)m FAZ AL Y
RazAe 124706, 245 A4S 393 TLNA 2
Ae] ¥A vpebdc}(Table 4). 3 Gy 24 F 2 —E-—%
goA] He A& wvh(Table 5). 3 Gy &
242 LDH #4°] 27 %7192 aaf,wg
e 5AZNA 2T RepAL, AR Hat 247
we gh4e doluiyl vAl FUkE . 2423 Al
AzA o] HhAlAY ] FAo=m £AHE b
Rojass} Joiner (1989)8] Zjelys Fe] ZE ZA oA

x
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Fig. 1-1. Light micrographs by H~E stain of skeletal muscle (SM, control; SM1, 1 Gy 1 day; SM3, 3 Gy 1 Day), heart (H,
H1, H3), kidney (K, K1, K3), liver (L, L1, L3), testis (T, T1, T3) from mouse after irradiation. arrow, apoptotic
body. x800. N, nucleus; S, cross striation; ID, intercalated disk; PL, parietal layer; PD, podocyte; PT, proximal
convoluted tubule; GL, glomerulus; BS, Bowman’s space; CV, central vein; EC, endothelial cell; HS, hepatic
sinusoids; HP, hepatocyte; PS, primary spermatocyte; SC, sertoli cell; SP, sperm

1-2. Light micrographs by TUNEL method of kidney (K, K3), liver (L, L3), testis (T, T3) from mouse after irradiation.
arrow, apoptotic body. x 800.
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Table 2. Relative content (%) of protein in mouse tissues
after 1 Gy irradiation

Table 4. Relative activity (%) of LDH in mouse tissues
after 1 Gy irradiation

lhr 2hr 3hr 4hr 5hr 6hr12hr 1D 3D 7D

1hr 2hr 3hr 4hr 5hr 6hr12hr 1D 3D 7D

Mu 94 8 66 62 67 89 91 93 65 102
He 95 75 74 76 69 92 76 77 63 102
Ki 148 145 117 120 129 129 156 134 141 166
Li 9 99 83 977 91 97 106 84 94 102
Te 111 69 73 53 58 74 83 71 72 93

Mu 175 127 125 144 133 133 181 143 178 128
He 188 183 152 166 158 149 205 125 205 189
Ki 233 160 209 144 188 146 211 198 184 242
Li 253 225 219 178 177 183 238 241 323 299
Te 259 206 182 181 187 213 307 215 250 287

Table 3. Relative content (%) of protein in mouse tissues
after 3 Gy irradiation

1hr 2hr 3hr 4hr 5hr 6hr 12hr 1D 3D 7D

Table 5. Relative activity (%) of LDH in mouse tissues
after 3 Gy irradiation

lhr 2hr 3hr 4hr 5hr 6hr12hr 1D 3D 7D

Mu 67 78 64 84 66 90 103 90 111 111
He 68 71 67 73 97 82 78 84 99 94
Ki 112 122 138 140 125 131 150 135 157 181
Li 83 89 102 98 100 99 98 77 109 118
Te 78 67 82 79 59 71 95 76 99 114

fAFs .

2 A¥elx LDHE| &AL dizol vl&] =5F 57
el WAk S AR 313 @A9) LDH &4 <] $71
5 7 (Basu ef al. 1992) A AL Z7el kZAle] LDH2]
HFZo] Z7}5lt}= 23} (Sochocka et al. 1994)8} = -§-AF
sht 239 apoptosis?}Ael|A] LDH #Ajo] ZrAFThH
= 73} Bidlack & Lockshin 1976)9}= = A el
o A AL F shill AR ZRAE A 240 &
A& F7rE e A3E Byo 183 1Gy 73§ 1242
AN &L Aol ZA el 3 Gy 3YRT} whaw
FALEF mpet 2pol & el

4. LDH $¢]a4 34

AF e FAZL ATYEAY FAo] =1 B 59E
29 B Yo CEAEAE ofF WA vehy
o A AN 5712 g Ess 242 v
B coﬁ At vl ebde e A9 as
o &Aoo w9 w3 CEHEAS AL oM 1
dhster) Bupslase vehis) ekgtet ool 5
A EmLe) Aol vissaled CEas:
w2 2Ae]| vla) g7 epe} (Table 6, Fig. 2).

1GyE EAT FATE AFHRLS Fo] B

R BEHEAY FAL ZvkEe CEiaas
——7}3]04\:]-(Table 6). 3 GyollM AES a4 FAFEY
I BESEAE 1A7HE AlYste 2% ZrhEH4

(Table 7). A2 ZAbgkel] BAglo] AvES &4 BA
o] ZTE AlZMHeM ZAaH e 1 Gy 247F, 3 Gy 14
Zroj A BAdo] Z=A ZrAEUE 2AF 3 BEYEA

Mu 120 123 126 168 104 217 170 234 253 175
He 165 152 164 205 150 203 193 158 206 180
Ki 176 145 158 270 184 197 181 284 306 179
Li 218 215 249 254 171 258 302 391 438 362
Te 160 129 189 249 235 245 280 267 289 243

*Non-irradiation tiissues use as criterion (100%).
*hr, hour; D ,day; Mu, skeletal muscle; He, heart; Ki, kidney;
Li, liver; Te, testis

Fig. 2. Polyacrylamide gel electrophoresis of LDH iso-
zymes in Mus musculus. a, skeletal muscle; b,
heart; ¢, kidney; d, liver; e, testis; o, origin.

4 27195 1 Gy 1217k 794l A, 3 Gy 1412}
A ZA F7HERe 37 oAb UHEE
BT, CEHELE Ao A7 A%
3714 2202 BHase] @A $AT sl
2 R=e] gor}(Lietal. 1983), 2 Ad A3} gz
AcsflEas] FAe] BET ZA dehgey
l—t— THERS B T FEE R

o
A3
©

of| &
A}

r* -lolv -

dol 1Gy 24} ¥ ASSlERE 1AIZIA 7
YA
ART Aase Wt waRes vehdd
S o)A ABEQELS BHE FAHE
& 535 3Gy A% Ao} BoEg Eae) AL b

(o W & >
o\ H

ox |4 ox P32 i‘N I"{J
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Table 6. Relative activity (%) of LDH isozymes in mouse tissues after 1 Gy irradiation

control 1hr 2 hr 4hr 6 hr 12 hr 1D 3D 7D
Skeletal A, 52.0 43.2 40.7 42.8 44 .4 49.4 40.0 50.6 41.2
muscle A;B 17.7 17.5 20.2 18.8 16.7 13.4 15.7 14.0 18.6
A;B, 13.8 14.8 14.8 14.0 14.7 11.7 13.9 11.9 16.0
AB; 89 11.5 9.5 9.7 106.0 8.1 10.6 8.1 104
B, 4.2 8.2 6.3 6.7 6.3 6.4 10.7 6.7 8.5
C hybrid 34 4.8 8.5 8.0 7.9 11.0 9.1 8.7 5.3
Heart Ay 20.6 14.7 12.7 18.7 19.3 19.1 16.5 19.9 16.4
AsB 19.5 19.2 21.3 21.3 18.2 20.6 19.5 22.1 19.7
A:B, 21.2 22.5 28.8 25.6 21.0 22.4 22.0 24.0 22.9
AB; 17.8 21.3 21.2 20.3 17.8 17.9 18.7 18.4 19.1
B, 13.3 18.8 14.6 14.1 14.6 15.3 16.3 15.6 18.0
C hybrid 7.6 3.5 14 ~ 9.1 47 7.0 - 3.9
Kidney Ay 23.0 15.9 24.6 22.4 23.1 23.5 21.6 29.3 18.8
AsB 21.0 22.5 24.1 24.3 20.5 22.6 22.6 22.4 24.0
A:B, 22.9 20.7 21.7 23.9 20.5 20.4 20.1 18.6 20.7
AB; 17.1 18.5 15.6 16.5 15.9 15.0 15.7 14.4 15.7
Bs 13.9 17.1 10.5 12.9 15.0 12.8 14.0 12.7 15.0
C hybrid 2.1 5.3 3.5 -~ 5.0 5.7 6.0 2.6 5.8
Liver A, 66.8 56.6 69.4 75.4 58.5 69.7 62.1 52.8 65.0
A;B 15.5 18.5 13.2 10.2 13.6 11.9 11.8 9.7 14.2
AsB; 9.2 13.4 9.0 7.5 10.5 5.8 9.4 4.8 9.6

AB; 3.2 - 15 1.3 - - - - -
C hybrid 5.3 11.5 6.9 5.6 174 12.6 16.7 32.7 11.2
Testis A, 12.1 10.5 9.5 7.8 11.7 17.2 11.8 8.3 9.8
AsB 89 8.7 54 5.4 9.8 7.6 10.0 5.5 8.3
AyB, 14.3 13.9 11.3 14.0 11.7 12.8 12.0 11.0 13.0
AB; 15.7 15.5 13.4 15.8 11.9 12.7 11.3 12.5 13.4
B, 14.6 16.2 12.9 18.4 12.3 12.3 11.5 11.8 15.3
C hybrid 34.4 35.2 475 38.6 42.6 37.4 43.4 50.9 40.0

Table 7. Relative activity (%) of LDH isozymes in mouse tissues after 3 Gy irradiation

Control 1hr 2 hr 4 hr 6 hr 12 hr 1D 3D 7D
Skeletal A, 52.0 48.7 52.1 43.8 49.2 48.8 43.6 39.8 40.0
muscle AsB 17.7 18.7 17.1 19.1 17.2 16.4 16.5 20.0 17.3
A;B, 13.8 13.3 13.8 16.5 13.4 13.0 14.2 18.2 17.0
AB; 8.9 9.1 7.8 12.1 8.7 6.1 9.8 10.8 10.2
B, 4.2 0.7 7.5 4.6 5.4 5.0 8.5 5.5 6.2
C hybrid 34 9.5 1.7 3.9 6.1 10.7 7.4 5.7 9.3
Heart A, 20.6 11.9 14.1 17.5 14.7 19.2 17.7 16.6 14.5
A;B 19.5 15.3 20.4 22.2 24.2 19.7 20.5 174 20.6
AsB, 21.2 26.2 26.3 24.3 25.6 25.3 24.2 23.7 24.8
AB; 17.8 23.3 20.0 20.2 19.2 19.9 18.0 21.0 20.8
B, 13.3 21.6 17.9 14.4 16.3 15.9 19.6 17.2 15.8
C hybrid 7.6 1.7 1.3 1.4 - - - 4.1 3.5
Kidney A, 23.0 20.1 22.9 19.6 25.0 21.5 20.4 18.5 24.0
A;B 21.0 21.0 24.7 25.5 24.1 25.5 22.6 22.8 24,7
A.B, 22.9 23.0 24.5 24.5 23.8 24.2 24.6 23.7 20.2
AB; 17.1 20.7 14.2 . 18.9 15.3 16.0 15.3 19.8 16.2
B, 13.9 13.7 12.6 115 11.8 12.8 15.6 13.1 11.4
C hybrid 2.1 1.5 1.1 -~ - - 1.5 2.1 3.5
Liver Ay 66.8 86.1 76.7 68.3 75.8 70.3 70.6 73.6 63.1
AsB 15.5 - 14.0 12.8 13.6 10.6 14.3 16.0 13.7
AB, 9.2 4.7 5.4 7.0 4.2 5.2 5.4 6.4 8.0

AB; 3.2 - - 4.3 - - - - -
C hybrid 5.3 9.2 3.9 7.6 6.4 13.9 9.7 4.0 15.2
Testis A, 12.1 11.1 5.8 12.5 12.4 7.5 11.4 19.0 11.7
AsB 8.9 7.5 4.5 8.1 8.4 6.1 5.7 8.7 8.6
AB, 14.3 14.6 12.5 14.0 11.4 14.7 10.8 15.7 13.5
AB; 15.7 19.8 13.2 17.3 11.1 16.2 9.0 18.7 15.1
B, 14.6 16.1 18.8 11.2 13.2 14.9 14.1 16.4 12.3
C hybrid 344 30.9 45.2 36.9 43.5 40.6 49.0 21.5 38.8
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2 o, 3 GydllX e oot 7Y
s kxAel 1GyE 24 F ASHEA
o] #ALX 2 RE Z7hET A1 I 3Y A e
4L Hgom B.FAEAE IFISHA ¢4tk 3 Gy
AS AR ESS] 84S FMEReH CEHase
A& 1Gysl 3 GyellX 27 F7HHln 53] 1Gy9
X7 elA wko] F7ERGiem 3YelM 7 ¥ o
HpR oz AR 7he 37)F dAbE £33 2Ao
2 99A slov B AY A AFHERS] 849
SHEA vebder el 1 Gy 24 F A ESE
ZaHG7t 124 200A 233 3Ue A 7P wWgke
3 Gy 4+t AaHAA7} 83U F7HE A s
A B #ALX 7] Wzl ggtow CEHaso]
AL 1GyllM 2% F7HE 1 3 GyellM: 1417154 3
doll FaFH o} o) Fell= F7HE U

Skidmore2} Beebee (1991)= A F 2] AHAxA oA
Ldh-C7)} W85 E Aoz vysigdel 2 & 7
AME Aazx] ¥ub opdel AL, AL AR 9 2
ZA M= Ldh-C7} EelEglon, CEHasre] &4
2 HazAdA 71 A vebdt) 3 Gy WA el ]
3 AR A e CEHase] By A7 2355
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Redistribution of Lactate Dehydrogenase Isozymes
and Morphology of Tissues in Mus musculus after Irradiation

Hyun-Do Park and Jung-Joo Yum

(Department of Biology, Chongju University, Chongju 360-764, Korea)

Abstract - In order to identify the morphological changes of tissues in mouse after irradiation.
We have observed the redistribution of LDH isozymes and the morphological changes of skeletal
muscle, heart, kidney, liver and testis in mouse according to variation amount with the time after
the 1 Gray and 3 Gray irradiation each. As a result of H-E (hematoxylin-eosin) stain, the
apoptotic bodies were more easily observed in the liver than the other tissues and the quantity of
the apoptotic bodies was proportionated to radiation amount. The number of apoptotic bodies was
shown the highest at 1 day in most tissues and at 7 day in testis after irradiation. TUNEL
(terminal deoxyribonucleodtidyl transferase-mediated dUTP-digoxigenin nick end labeling)
staining was shown the same results as H-E staining. After the irradiation, the protein content
was reduced in tissues except kidney. And protein content was reduced in all tissues at the initial
period of 2 hours after 3 Gy irradiation. But it increased at 7 days after irradiation. LDH (EC
1.1.1.27, lactate dehydrogenase) activity was increased mostly in tissues at the early stage after 1
Gy irradiation. The maximum activity was detected earlier stage after 1 Gy irradiation than 3 Gy
irradiation. The activity of LDH A, isozyme was decreased in the skeletal muscle, heart, kidney,
and testis. The activity of B, and As;B, isozyme was increased in the skeletal muscle and heart,
and the activity of heterotetramer isozyme was increased in kidney. The activity of A, isozyme in
liver was detected high level and the activity of isozyme including subunit C elevated in testis.
Therefore, LDH isozyme seems to play a role of lactate oxidase in most tissues except liver after
irradiation. These data support that LDH isozyme is predomintly involved in the aerobic
metabolism. [irradation, tissue, apoptosis, lactate dehydrogenase, Mus musculus].



