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Introduction

Free radicals (atoms or molecules containing unpaired electrons, Yb-

superoxidc anion radicals, hydrogen peroxide and hydroxyl radicals) are normal

products of several essential cellula¡ processes. Such radicals, especially those

derived from orygen, can potenúally injure cetls and tissues. Aerobic organisms

have evolved eiaiorate mechanisms for protecting themselves from the toxic

consequcnces of oxygen metabolism. There is now evidence that several insults

(viz. tissue irradiatioo, hyper and hypo-oxygenation syndromes' cancor, aging and

inflamatory states) (1-6) which result in tissue iojury do so by generating toxic

metabolites of oxygen in amounts which exceed the capacity of tissues to protect

themst: lvcs.

ln mammals, glutathionc (GSH) and glutathione peroxidase ((iSH-Px;

E(j 1.11.1.9) ar1; primarily involved in protecting cellular structures against

peroxicies and free radicals (7). Using GSH as the reducitg equivalent, GSH-Px

,.duces hyilrogen peroxide to yielcl water and glutathione disulfide (GSSG). Thi's

is a *aj,i, pathway of H202 rnctabolism in many cells, and one which also

catalyzci reáuction of other peroxicles, making it important for the protection of

rnembr¿r.ne tipids against oxidation.

To our knowledge there was none dealing with the post morte¡n

evolution clf such mechanisms. In this study, total glutathione and selenium-

dependent glutathione peroxidase were measured in blood-"seroplasma" from

*ipu", fo¡áwing death from a variety of causes. It is hypothesized that the

cellula¡ oxiclant stress generated in some cases could be manifested as a change

in glutathione status or glutathione pcroxidase actiüty.
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Materials and methods

Studies wcre performed on 41 cadavers autopsied in the Institute of
Forensic Pathology of the University of Copenhagen (Denmark) within 72 h.
after death. Corpses were maintained at 4"C. until the autopsies were perforrned.
The population studied comprised 2.6 men and l-5 rvomen (aged 20 to 93 years)
grouped according to causc of death based on physiopathological similaritics as
follows : group I : respiratory failure (19 cascs); groupc II : myocardi¿rl infarction
(4 cases); group Ill : intoxication (8 cases); group IV : brain injury (6 cases);
group V : multiplo lraumatism (4 cascs).

Blood samples wcre collcctcd from the femoral vein in polyethylenc
tubes. After centrifugaúon, Lhe supernatan[ (or "scroplasma") was rernoved and
stored at -20"C. until analysis for glutathione and glutathione peroxidase. Since
post mortem "seroplasma" could be contaminated with blood from autolysis,
haemoglobin was also quantified in the supernatant h order to determine
whether erythrocyte contamination could affect the other analytical parameters.

Tot¿rl glutathione (GSH + GSSG) was measured according to the
method of Grif6th (8) Aliquots of "seroplasma" were mixed with lA?b 5-
sulphosalicylic acid and after centrifugation rhe supernatant solution was assayed.
The rate of formation of 2-nitro-5-thioben:¿oic acid was rccorrjed at 472 nm
(30"C.). Seleniurn-dependent glutailúone peroxida^se activiry was nreasurcd
according to Paglia and Valentine (9) rrsing t-butyl hydroperuxiclc as the
substrate. Linear rates of FIADPH oxiclation were re crtrde d
spectrophotometrically (34O nm) at 37"C"

Results and discussion

Table I shclws CSH and GSSG concentration and glutathione peroxidase
activity in post mortem "seroplasma" from cadavers after clifferent causes of
death.

Total glutathione concentration in post mortem "seroplasma" did not
differ significantly befween the various groups based on the cause of death. For
plasma glutathione the reference interval in vivo is about l- to 3 pmol (8). The
total glutaghione contents found in the present study in post mortem
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',seroplasma" are higher than expected (1able I), due possibly to the ineütable

contamination of plasma by erythrocytes as a result of post mortem haemolysis.

As menti<lned abovt:, reducetl glutathionc ((;SH) is thc prcdominant

non-protcin thiol in nrammalian tissues, but under conditions of marked toxicity

or oxidative stress, intracellular oxidized glutathione (GSSG) substantially

increases. After death, total glutathione is not a good parameter to dctcct c¡llular

oxidative stress. It could well be desirable to determine intracellular oxidized

glutathione (GSSG) in order to determine the potential usefulness of the

GSH/GSSC] ratio in assessing the dcgree of cellular oxidant stress.

Table l.

Group

Respiratory failurc

Myocardial infarct.

Intoxication

Brain damage

Mul t ip le  t raumat .

(tntoll t) G S I{-Px ( ntLIl ntg protctn.)

I .

I I .

I I I .

IV.

t9
A+

8

6
,1
a

GSH + G.S.SG

t.ott  h.qto

3.922 
'r0.Tlg

3.765 +0.8ó5

3.480 l¡.33s

z qlt :x s09

valuc reprcsents mean

1..580

0 167

1 . 4 5 1

1 . 1 0 3

0.93l'

+ l- SI,M

5 r-ss
$ zsr
- f n r r r

ln r.s I
-Ir 221

_l
Glutathione peroxidase activify shows a small decreaso in myocardial

infarction, multiple traumatism and brain injuty as compared with othcr causcs

of dcath. Several authors have noted that cellular levcls of enzfmes, protcctivc

against peroxidative stress (rir. glutathione peroxidase), are fountl ttl trt:

increased after ischemic injurl and reperfusion o[ tissuc.

It seems difficult to explain our fi¡dings but thcv couitJ bc related to thc

duration and intensiry of agonal suffering. When death occurs sudclenly or very

rapidly (us in death by myocarclial infarction, multiple traumatism or brain

i"ju.y) there is not enough time for an increase of ceUular levels o[ enzymcs

protective against oxidativc tissue injury to rise significantly.

It coulcl be hypothesized that given enough [ime, these cnzymo activities

would increase, thus protecting the tissue fiom the tclxic consequences of oxYgen
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metaboüsm. In any case, our findings regarding glutathione peroxidase activify
should be interpreted with caution in view of thc low number of cases studicd.

Table II.

A( jE  <  50  yeam (n :  17 )

> -50 ycars (n : 24)

SE,X Malc (n = 2ó)

Fcmalc (n = 15)

GSH'+ GSSG (mou t)

3.529+ 0.426

3.5954 0,3(,0

GSH-Px (mulmgprctcin)

1 .326J0  131

1 .34210 .14 ( l

3.309J 0.303 I .3ó9 l¡. i 35

4.01010.517 t.z1g LOnrt

fuch value rcprcsents mcan + l- StiM.

T'ablc II presents the values of these parameters in relation to agc and
scx No significant differences were noted io *y of the cases.

On thc other hand, a significant positive correlation (r : 0.39134,
p < 0.01, 39 d.f.) was found between glutathione peroxidase activity and total
glutathione concentration (Figure 1) with lowest values noted in the myocardiai
infarction and multiple traumatism groups, followed by the brain injury group.
Higher levels werc noted in the respiratory failure and intoxication groups.

Fig. 1 'ü
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It will be important to quantify these studied parameters in oüer body

fluids known to be weu protecteá against post mortem blood contamination and

more rcsistant to putrefaction than utood. Further investigation will be necded to

provide moro information on these interesting observations'
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