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1 Brief Communication

Estimation of Death Time by Changes of Postmortem
Xanthine Oxidase Activity in Rats

Hyung-Won Yoon, Chong-Guk Yoon and Hyun Gug Cho"'

Deparnment of Public Health, Keimyung University, Daegu 704-701, Korea.
! Department of Visual Optics, Kyungwoon University, Gumi 730-739, Korea

To evaluate the postmortem changes in activities of oxygen free radical metabolizing enzymes, the rats were sacrificed
with cervical dislocation and were kept in an incubator at 25°C, 70% of humidity for 12 hours. The activities of aniline
hydroxylase, catalase, glutathione-S-transferase and superoxide dismutase were decreased with the time. On the other
hand, the activity and type conversion ratio (type D — type O) of hepatic xanthine oxidase (XO) were gradually
increased. From these changes of XO, the estimation of death time (mathematical equation) could be determined with
the least square method. To clarify the cause of increasing XO activity, enzyme kinetics were examined. The Km values
of XO were decreased with the time. In conclusion, the determination of liver XO activity might be used for the

estimation of death time in the early postmortem period.
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O}”Ctﬂ »101*1 EH @3] Fasich AR AAH o= A
M2 F=43 BAE A EE A2 (Algor mortis) (Brown
and Marshall, 1974; De Saram et al., 1956), A/WFEA (Livor
mortis) ¥ AFF72] (Rigor mortis) (Bate-Smith and Bendall,
1947a; 1947b) 528, AAlellA] o]59] MEAEE SA 5o
APgAIZEY] FAol| o]gatal Jlom, AstEtA]] WHo R
W2 Ao potassium ¥ =H3} (Manson et al, 1951), &
A Aol vER] C FE=H3} (Gantner et al, 1962) 2 #3
fe)aA F40 BAWEE (Tonaey, 1979) AE7} o] &1
98 B A ZE=A S 7 AEer A vbe u)E sl Al o)
%‘HJ o2 f- &A1 gl ofgk Fol} &4do] A
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dixlo], AHEFol AHHE Aldol ol27 "o} a8l
ARz 9] &4 Bosts Aow duld 2E oxygen
free radical> FolAe A= o

AE)H ghgo] Jx AP%%EIMWE LZAR7HA
o] E 2R AlRHH, o
AA| 2N Y] st e Gk Uli‘ Aoz A7tH
Ak ol ek A= A9 flE A%
webA] Abdol| w2 oxygen free radical ¥
o] 715 H5E B3l AP AREA R AP 3
e fFaEd ARE S F A, HEH &9 8l o}
Yt 358 SHAME e it 9l Aew
ojzict. st #
AT oxygen free radical AA3A%} A5 A Ehel &
5 (Leibovitz and Siegel, 19808 FAE=E #B2slo] A}
|22 o] &d ? JE FEE A Baa it
AP A & 673 d AF 200110 g8 AN A7}
Sprague-DawleyZ % AHE HFAATE *]Eiﬁl?“ﬂ T
Astel AHgsloiT Agel A8sr] A B 25£1T, A
FE 50£5%9) 23IA 1593 AeAE A1 o, A
2 :}bggg B YAA 25T F27] FaL 2, 4, 8, 12/\]%
Foll 47y AR E 2 AESC 42T 2 A
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7H2 dA=ZFE Zehfo] 4ue] 0.1 M patassium phosphate
buffer (KPBYS 713+ T4 glass teflon homogenizerS ©]-&-3
o 20% (wiv) Rl A AE THEQlch o] FE NS 600 xg
oA 2083 AAEE St A ASelE Aol
105,000 xgoll A 1A1ZF F<t ZLAL2I5 cytosol &8 3%
microsome &S AU Cytosol & xanthine oxidase
(X0,
(GPX) ¥ glutayhione-S-transferase (GST) &4 % &3] A}
83130 2, microsome 8 4%} 01 M KPB §H0=
AEE A7) T2 aniline hydroxylase (AH) B4% Z40) A}
g-stich

o] /\L_%on.jb_

superoxide dismutase (SOD), glutathione peroxidase

= anilineS 7|AZ 3} 37CNA 15

|
2] HH
B 93AlA f-2lH+= p-aminophenol S ¥HAIAIA 640 nm

N FFE=E =7 sh= Bidlack™ Lowrye] ¥ (1982)
ot SAEIITE AL dlE aankgd ol g
oA 1 mgo] 1AIZF <k §hE-ete] Z1A 25 E BN

p-aminophenol®] ¥ nmoleZ EAIFIFTL X0 A==
xathines 7|22 A2-8le] A4 E uric acid®| phosphotung-
stic acidE 7}38ted 710 nmol| A v} A &= Yoono] Y
(1984)°ll F3le Aot S B 2408 &
of s ©aE | mgo] 1E7F ¥-8-8te] 7]Z Q] xanthine
o2 HE A uric acid®] %S nmoleE EA)EA} F
H X029 type AEES G40k o] NADE @1 WhgA]|
7 £33 L4EE total type (dehydrogenase form + oxidase
form; D+O type)2.2 311, NADE WA| ¢k "kg-A]A -
Ag BHEE type OF 3] O/D+0 (%)E VERNATH

SOD2] #A %= hematoxylin AHs4tsle] oA ARE
&= Martin 59 9P (1987)0] whzl 0.1 mM EDTA7}
% 50 mM KPB (pH 7.5)°l 10 pM hematoxylin 2! &4

e

Mo ok i

A A/ ¥ hemateing 560 nmol A &
Z AL A UE g4 d
Els %2] hematoxylin AFEAEE 50% <
I mit= HERHRATE GPX B4 Paglia®t
1967 et SAsgith 71391 gluta-
thione? £ 4% NADPHE A8 7 25TelA 583
HHSAl71E B¢ 340 nmoll A FFE AAES EAESI
= e 4k Fo Fd 9id | mgol 18
7 AF3hAZ) NADPHO] %8 nmole® FAIBHITE GSTS &
A= Habig 59 48 (1974)9) we} Z43}50t}. 1-chloro-
2,A-dinitrobezene™} glutathioneS 7] &R 3ol 25ColA 108
7+ 9bSA1A A 2 4-dinitrobenzene-glutathione conjugate
ke S 340 nm°ﬂ/\1 31‘1:—].0:‘];]. §j—/\-]1: D]—_?,].‘:_ ﬁlﬂ]—.@.oﬂ =
of g wwE 1 mge] 1T g8t AAAAIZD conju-
gate?] %3 nmoleE YERNSITH

Mitochondria #219] catalase (CAT) &% %42 hydro-

A

gen peroxideE 7|HE st FYEHE FEE 240 nmell A
EHEE L FAFHATE ol &l BHE NEdE
Aebi®] Y (19740 FslSith &4 : 29 2 24 g4

l

N Zo hE TilE 1 mgo] 18 Tl whE-dle] E3A
71 hydrogen peroxide®] %2 nmoleZ FEA|8}SITH

AP & Az el ulel LelRd oxygen free radical "ﬁ’“
74]9} HEA A5 BAHNES A EY (Table 1), X0 &

2 ARE AR ARH o FETL 12407 Fell

= EH&?LJ% v wste] #A|SHA F7HEIITE AH, SOD, CAT,
GSTY #Ale A A7 SoF AxHo= 7L)\5]giocq,
A 12A13F Fo] &4 iR HlwEte] 1 gho] B
et AT gy GPXY] 4L H Adrz F
ot HTIE ¥EE Rolx| gt

Table 1. Changes of the activities of hepatic oxygen free radical metabilizing enzymes in postmortem rats

Time(hrs) 0 (control) 2 4 8 12
xoY 0.48+0.04 0.52+0.12 0.70%0.16 0.8310.31 1.84+0.08°
AH? 10.88+0.28 7.514£0.84° 7.20£0.35° 6.13£0.54° 4514033°
sop? 13.52+4.49 6.40£0.62 4.7310.81 4,5810.71 2.29£0.26°
CAT? 172.46+9.46 154.66110.64 112.6245.76° 75.71£6.35° 72.65£10.57°
GPX® 23.79+1.95 27.584+2.78 29.7141.95 29.06£2.20 25.6611.70
GST® 406.391+12.33 317.96+18.32° 329.47+19.67 335.36+8.14° 293.51£29.65°

Data are expressed as mean £ SE of 5 rats.

XO: xanthine oxidase, AH: aniline hydroxylase, SOD: superoxide dismutase, CAT: catalase, GPX: glutathione peroxidase, GST:

glutathione-S-transferase
Unit: Y nmoles uric acid formed/mg protein/min
)nmoles p-aminophenol formed/mg protein/min

unit/mg protein (1 unit = 50% inhibition of autoxidation of hematoxylin)

4) nmoles H,0; reduced/mg protein/min

o Jnmoles NADPH oxidized/mg protein/min

nmoles 2,4-dinitrobenzene-glutathione conjugate/mg protein/min

Significantly different from the control (*P<0.05; °P<0.01; “P<0.001)

- 440 -



r T T OO T T T —

-30 -20 -10 0 10 20 30 40
1/[xanthine], (1107 uM)

Fig. 1. Double reciprocal plots of hepatic xanthine oxidase acti-
vity using xanthine as a substrate in postmortem rats. V-V:
control, O-O: 4 hrs, @-@: 12 hrs. Unit: nmoles uric acid formed/
mg protein/min,

AFE X0 B4 ZTPIAS W £E22 WA 7
E3 & A3 (Fig. 1), AR 4X 2 12417 AHET) gz
T BT Vmaxe BYSH o Km e tlzTto] 3.77%
10* pmole, 4417t ZA37-E 2.1X10* pmole, 2] 3 124)7F
BIkro] 1.0X10° umole2 YER} hETH nlmate] A%
4N AR oF 50%, 12417 ARt oF 70% 7FAE
o ol21d X0o] BN S o3 2o Ao m e
ok

7k

pul

2"

T=A4-10g(91.6421)/0.1075, T: 53 AFZAIZE A: A}
Z29 X0 EA8AE,

AR AR T w2 X09] type AEE W3 (Fig 2)&
AARE 279 FS type AEAEL oF 3% 1, 1247F
33 Foll= o 49%2 e} iz vlaste 505
T7HEE AR vedth Al 3 AIzH el wel Al
A28k, AR 2 AR B3t e A} 2w
Aoz A gtk B A7AEL o]HAT (Yoon et al,
2002014 BEFEFHOZ APGAZ] Bl A 7HAH T
g AR AFEAE, aglm b EEte] a0 gl
Wi =itk E AFole AR &4m g
oxygen free radical HALEAE2] W3} (Leivovitz and
Siegel, 1980)5 AF B AL A F & o]gd F Q= 2
< A& Bua sieioh

AHZAT} AH, SOD, CAT ¥ GST 5& Ax9] o] 9l
oup BF AR wel @4do] At ol9f e
ZAIE AR ATP7} 7H%) 31 (Langill and Gill, 1984) )X
W e EI lysosomed] WEAbo B R Elg i AER
W F2]o] S7FAT (Cataldo et al, 1990)E FHEE & uf,
oxygen free radical #HHAAE L] G o] AAE Bt o}
Y} 7l gl 93 o] G %HE 13 1+
Bhd ddo = A4EY 2 e 2450 NS
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Fig. 2. Changes of the type conversion rate (O/D + O, %) of
hepatic xanthine oxidase in postmortem rats. Significantly different
from the control (*""P<0.001).

= AN Al X0 type O E40] FA3 F71E 0=,
Della Corte®} Stripe (1969)°] 26tH W% AHEA &
D*B”E*EHL A2l Al XO &40] T7FE 1, lysosmed] Tl
TEEAE XO type DEFE type OZ 9] AL Sl w
S3ITE oA T AMIER W] B o B A¥Folx LE}
v X092 FA% & Tk A B %9 lysosme T
AL F AZA W2 o 425907 WE (Cataldo
etal, 1990)0 2 BZFEIQIT). 28] AFE XO type 02] 24
T7F @l od Z1Hel 93] vehiexE AES wes
5 BEA AR 4N 2 124 AFEEo] UlREy 7
< VmaxE E O Km 3 2Ty vlusld F 7+ =
F oF 50%9 80% AL TrAEE AoE VR ALS A
3ol g X0 B4 ) 9L gATe] 3arz
W3te] WE oz AzZbE

ols} 2 ZASE T E w, B glolM A%
Z7] APgAIZES] ZAatel whe) 7 22 ¢] X0 E4o] A A
o= F7HH I, 2 F7F Fe) gedlez Al § 9l
A 224 W X0 S9HES SAE Bous x7] APEA
e dSsted AERE o]8€ F g AeE Azt
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