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SUMMARY

The present  study was carried out (o estimate some ions for
differentiation between ante-mortem and post-mortem skin wounds. Skin
samples were taken from ante-mortem and post-mortem skin wounds of
balady rahbits, The concentration of copper, iron, zinc, calcium and
magnesium  was  determined. Our obtained results showed thar:
FIRSTLY, fA] In case of vital wound, the concentration of ions
(copper, Cu; trom, Fe; zine, Zn; caicium, Ca and magnesium, Mg) in
wounded skin were as following when compared with the value of zero
time of vital wound induction: (1) copper ions had no significant
changes, (2) iron ions had significant increase in all intervals, (3) zinc
ions only showed significant decrease only at 48 h, ( 4) calcrum ions were
significantly decreased at 6 h and from 36 h upto 48 h, and (5) in casc of
magnesium fons, they were significantly decreased from 12 h upto 48 h,
[B] also in case of vital wound, the concentrations of ions {Cu, Zn, Ca
and Mg} in intact skin were significantly decreased in all intervals when
compared with the value of zero time of vita! wound induction epl
the concentraticns of Fe which showed significant decrease ounly from
12 b upto 48 h. SECONDLY, [A] in case of post-mortem wound, the
concentration of Cu, Fe. Zn.and Ca in wounded skin were significantly
decreascd when compared with the concentration of zero time of post-
mortern wound induction, while Mg concentration showed no significant
changes. {B] lons concentrations of intact skin in post-mortem wounded
skin showed significant deercase in Cu, Fe and Ca concentration when
compared with the value of zero time of post-morlem wound induction.
Our resulis demonstrate that ions (Cu, Fe, Zn, Ca, and Mg) are serve as a
diagnostic markers for differentiation antc-mortem from post-mortem
wounds, and for determination of the age of the wound especially in
forensic practice.

Key words: Rubbit- skin- ions- iron- antemortem & postmoriem wownds.

INTRODUCTION

In veterinary forensic practice, it is important 1o estimate wound
age or to distinguish ante-mortem [rom post-mortem wound. The use of
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ions as markers for differential diagnosis between ante-mortem and post-
mortem wounds has been studied in humans and pigs and appeared to be
4 technical improvement (Hernandez- Cueto ¢t al., 1982: Njaunetal.
1991; Chen ¢t al., 1995). The application of biochemical (Berg, 1972
Borriello ¢t al., 1984 and Rackallio and Makinen, 1970), and ecnzyme -
histochemical markers (Linder, 1982 and Raekallio, 1970) in the
differential  diagnosis between vital and postmoriem wounds has
sugpested  a significant technical improvement that may be used by
medicolegal practitioners in confused cases.

lemandez-Cueto ¢t al. (1982) found that the ions Ca, Mg, Cu
and 7Zn are useful in detection of vital and postmortem wounds, which
have the ability to diagnose vital inflicted only 5 minutes before the
moment of death. Njau et al. (1991) studied the Mg, Ca and 7n
uctuations of skin-induced injurics in correlation with timne induction,
also he found that mean Mg, Ca and Zn conhcentrations vary by time
clapse and the ratios of Ca/Zn, Ca/Mg and Mg/Zn versus time present a
curve [rom which the time of injury induction can be calculated. Chen et
al. (1991) reported that experimentally induced ante-mortem burns could
be differentiated from post-moricm ongs by determination ol KTNa'
ratio, Chen and Co-workers (1995) reported that the concentration of Te
in skin and muscle and K'/Na® in muscle are useful markers for
diflerentiating antc-mortem from post-mortem wounds.

Autolysis does not influence the K /Na” ratio in myocatdium
{Zugibe, 1966; McVic, 1970 and Rammer and Jansson, 1976, Girela et
al. (1989) studicd the postmortem stability of the 1ons Ca, Mg, Cu, Zn
and Fe of intravital wound in pigs. Their resulis demonstrated that these
jons  conserve their diagnosiic ability lo differentiate vital from
postmortem  wounds, independently of putrefaction up to 48 h aller
death.

Concerning the lack of literature about the use of jons as markers
in veterinary lorensic practice to differentiatc vital and post-mortem
wounds and to help in determining the age of wound, the present work
was carried out.

MATERIALS and METHODS

In this study, 20 male balady rabbits (11 months old. with 3kg
average weight) were used. The animals were divided into two groups,
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group A (n = 12) was used for induction of vital wounds in skin and
group B {(n = 8) which was used for induction of postmortem wounds in
skin, Each animal in both groups was wounded 3 times {cach wound 3
em of length) in the back (gluteus areas) using a surgical scalpel. Skin
sampics from the injured arcas at intervals 0.3, 6,9, 12,24, 36 and 48
hours were taken for ante-mortem wounds, while that for post-mortem
wounds were taken at 24 - 48 hours after induction of wound. The
normal skin from the opposite sides was used as control.

From each wound (either vital or post-mortem), 5 mm wide skin
samples were taken from wound edges with approximately weight of 5
grams from each sample. Fat was removed from the skin specimens.
After being washed with deionized water, specimens (5 grams) were
placed in a 50 ml Pyrex beaker and 10 ml of concentrated HINOs (conc.
65%, Merck) and 10 ml HCIO; (conc. 65%, Merck) were added and
digested. The contents were evaporated to | ml of residue which hence
diluted to 50 ml (Agemain ¢t al., 1980 and Parker et al., 1968). Iron,
copper, zine, calcium and magnesium were measured by atomic
absorplion spectrophotometer (Buck Model 210 VGP, USA).

The statistical analysis for the obtained results was carried out by

using students 1™ test (Snedecor and Cochran, 1974),

RESULTS
The mean concentrations of ions (copper. iron. zine, calcium and
magnesium) were recorded in tablc 1-3 and figures 1-9. In Table 1,

for the vital wound. the concentration of ions (copper, Cu; ivon, Fe; zinc,
7Zn; calcium, Ca and magnesium. Mg) in wounded skin were as
following when compared with the value of zero time of vital wound
induction: (1) copper ions have no significant changes, (2) iron ions has
significant increase in all intervals, (3) zinc ions only showed significant
decrease at 48 h, (4) calcium ions were significantly decreased at 6 h and
from 36 h upto 48 h, and (5) in case of magnesium ions, they were
significantly decreased from 12 hupto 48 h (Table 1 and Fig. 1-3). The
concentrations of ions (Cu, Zn, Ca and Mg) in intact skin were
significantly. decreased in all intervals when compared with the value of
zero  lime of vital wound induction except the concentration of I'e which
showed decrease only from 12 h upto 48 h (Table 2 and Fig. 4-6). In case
of post-mortem wound, the concentration of Cu. Fe, Zn, and Ca in
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wounded skin were signilicantly decrcased when compared with the
concentration of zero time of post-mortem wound induction, while Mg
concentration showed no significant changes. Also in Thale 3. the
concentrations of ions of intact skin in post-mortem wounded skin
showed significant decrease in Cu, Fe and Ca concentration when
compared with the value of zero time of post-mortem wound induction
(Table 3 and Fig. 7-9).
DISCUSSION

Our results showed that the Concenirations of Cu, Fe, Zn, Ca,
and Mg of ante-mortem wounded skin are significantly higher than thosc
of their controls at the same time of intervals. In case of ante-mortem
wounded skin. the conentrations of Zn, Ca and Mg jons were decreascd
when compared with their concentrations 2t zcro time of wound
induction except iron which showed an increase in all time of intervals.
On the other hand, the concenirations of these jons in post-mostem
wounded skin were signilicantly decreased  when compared with their
values at zero rime of induction.

The significant elcvation of Fe in ante-mortem wounded skin
returned to reiease inflammatory mediators in injured tissucs, which may
cause the small arteries and capillaries to enlarge. speeding the bloed
circulation. leading to accumulation of blood cells with high iron
containing hasmoglebin in and around ihe injured area. So the iron
contem 1n the injurcd arca inereased, The above mentioned reaction can
not happen in the postmortem injured tissucs, but the e contentof
postmostemn wound was showed significantly decreased. This explain our
results tor elevation of iron 1o anic-moriem wound and jts decrease in
post-mortemn wounds.

(L has been observed thal while there is decrease of Mg ions in
serum; Mg increases concomitantly the recovering cclls of the imjured
tissucs, this means that Mg jons retun o the injured tissues and help in
wound  healing. Furthermore, it plays « significant role in cell
melabolism and enzyme regulation at injured sites. Magnesium alteration
have been reported in both experimental animal studies and human
beings after traumatic injuries and subsequent repair ( Alrowaih et al.,
1987). This is in contrast 1o our results where magnesium is decreased in
ante-mortem wounded skin.
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Concentrations ol zinc were highly significantly elevated when
comparcd with their controls. These results were supported by the fact
that Zn shills into injured tissue for repair (Van Rij et al., 1981; Tengrup
et al., 1981). Trauma and surgical procedures result in a preferential
mobilization of Zn into injured tissues (Loven et al.. 1984). Tt has becn
noticed. however, that there is a transient decrease in plasma Zn level
and increased excretion of it in urine as well as decreased Zn in
erythrocytes and uptake following trauma (Van Rij et al., 1981). These
previous results were differ from our results where Zn levels werc
decreased at 48 hrs in ante-mortem and in post-mortem wounds.

Crawford (1987) reported that Zn is an integral part of several
metalloenzymes, takes part in numerous stages in nucleic acid
metabolism and scems to be closely invelved in the homeostasis of
inflammatory cells as well as wound contraction, epithelialization and
fibrosis.

A significant elevation of Ca concentration had been observed at
the site of injury in ante-mortem wounded skin. That may attributed to
the vital role of the coagulation processes. Both in bums and
experimentally induced injuries, significant altcrations of Ca were
demonstrated. Hormones such as calcitonin (CT) and parathyroid are
primarily engaged in homeostatic control of Ca and a prostaglandin
which subsequently stimulates CT secretion to have Ca homecostasis
controlled (Loven et al.. 1984),

I'rom the obtained results ol ions concentrations { Ca, Mg, Fe, Cu
and Zn). our results are in agreement with the previous studics
(Hernandez-Cueto et al., 1982: Njau ¢t al., 1991 and Girela et al., 1989).
They reported that the assay of these ions was useful in detecting anle-
mortem and post-mortem wounds.

The results of ante-mortem wounded skin revealed a significant
increase in Fe (3 hrs upto 48 hrs), and a significant decrease in Zn (48
hrs), Ca (6. 12, 36 and 48 hrs), and Mg (12 hrs upto 48 hrs) while Cu
level showed no changes. In case of post-mortem wounded skin, there is
decrease in Cu, I'e, and Ca without any changes in Mg.

So, the decrease of Fe in post-mortem wounded skin in
comparison with increase of it in ante-mortem wounded skin help as a
diagnostic lool for determination the age of the wound as well as for
differcntiation hetween ante-mortem and post-mortem wounds,
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[n conclusion, it is apparent that the ions of Cu, Fe, Zn. Caand
Mg maintain their diagnostic ability to differentiate vital [rom
postmortem  wound upto the starting the putrefaction at 48 h old. Finally
| conclude that the concentration of these jons are uscful markers for
diffcrentiation of ante-mortem from post-mortem wounds, but their
routine use in forensic practice needs further investi gation.
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Table 3. Effect of wound induction (post-mortem wound) on wounded
skin and intact skin jons (Cu, Fe, Zn, Ca and Mg) concentrations in

balady rabbits.

Ions

Control value at
zero time of post-
morfem wound

induction

Values of ions in

post-mortem
wounded skin

Values of ions in
post-mortem
intact skin

Cu (ug/g) | 13900+ 1.122 1,737+ 0.152%* 1.346 + 0.] [2%+
Fe (ng/g) [24.540+1.238 15.913 £ 1.223%* 12.72] + 1.259*=
Zn (pg/g) 9.500 + 0.543 12.277 + 0.970* 10.502 + 0.699
Ca(mg/g) | 0.105+ 0.008 00.083 + 0.003* 00.076 + 0.003*
Mg (ug/g) [60.100 = 3.447 60.325 + 3.099 67.260 + 3.340

- Values are mean = S.E.M.
* Significantly different from control value (zero time value) at p < 0.05
**. Significantly different from control value (zero time value) at p < 0.001

! Fig. 1: Effect of vital wound on
[ wounded skin copper and zinc

cancentrations.
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Fig. 2: Effect of vital wound on wounded
skin iron and magnesium concentrations.

€3

®

S
»
!

ke —

285883

S «I-ﬂvi\v—-—o———|—-o—&-'$l

g

*

|

L

H

i
@

A

Fe and Mg concentrations

Assint Vet Med J. Vol 43 No. 87, (rcipber 2001

o I e —-— lton luglaq)

lug/ag)

/ 2
4 -2 -- -2 P S e
20
10
[} 7 SR (S 1 st |
o e W o & T © ©
-~ o3 ™ 7T

Zer

Time postvital wound
induction {hours)

l —g—— Magneeium

Fig. 3: Effect of vital wound on wounded
skin calcium concentrations.

Calcium concentrations

[-=]
o




dssiut Vet Med. J. Vol 44 No. 87, Uctober 2

0110

Fig. 4: E ffect of vital wound on intact
(healthy} skin copper and zinc
concentrations.
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Fig. 6: Effect of vital wound on intact
{healthy) skin caleium concentrations.

Fig. 7: Effect of post-mortem wound oh
wounded and intact skin copper and zing
concentrations.
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Fig. 8: Effect of post-mortem wound on
wounded and intact skin iron and
magnesium concentrations.
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