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Abstract: Electric and chemical excitability of muscles present a supravital
reaction which is of major importance in achieving a more precise estimating of the
time since death in the early post-mortem period.

The purpose of this paper is to examine the electric and chemical excitability
of the muscles in cases with a known time of death, in order to determine their
importance in the estimation of time since death.

Electric excitability and chemical stimulation have been analysed in 50 cases
with a known time of death, taken for autopsy at the Institute of Forensic Medicine and
Criminology in Skopje in the course of the year 2005.

Testing of electric excitability of the muscles was done with a device for
electric stimulation, providing a direct current of 50 mA intensity and 50 Hz frequency.

Testing of chemical excitability of the eye pupils was done by injecting miotic
Carbahol into the front eye chamber of the right eye and mydriatic Adrenalin HCI into
the front eye chamber of the left eye.

By analysis and processing of the obtained results, it was determined that the
electric excitability of the muscles is of a major importance in determining the time
since death within a post-mortem period of up to 10 hours and chemical excitability for
a post-mortem period of up to 12 hours.

Key words: time of death, electric excitability, chemical excitability, reaction.
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Introduction

The estimation of time since death is an issue of particular interest in all
cases of violent, unknown and suspicious deaths. Precision of the answer is
substantial to the reconstruction and clarification of the circumstances, espe-
cially in cases of an-witnessed murder done by an unknown killer, car-hit casua-
Ities with a lethal result where the driver escaped from the scene of the event,
and many other situations. The estimate of the time since death, after the first
24-48 hours (the so-called early post-mortem period) is determined by routinely
applying conventional methods of corpse examination and detecting the deve-
lopment of post-mortem changes [2, 3, 4, 6, 14].

Due to the great variations in time of occurrence and duration of such
corpse changes, influenced by many endogenous and exogenous factors, it
allows only an approximate determination of the time of death in a few hours’
interval after death [11, 12, 13, 15].

Electric and chemical excitability of muscles present supravital reacti-
ons of major importance in achieving a more precise estimate of the time since
death. Electric stimulation is done to the muscles around the eyes (m.orbicularis
oculi) and the muscles around the mouth (m.orbicularis oris) because they are
easily accessible and reaction is clearly visible. Chemical reaction is done to the
flat muscles of the iris in the eye since they react over a longer post-mortem
period [1, 5, 7, 8].

Obijective

The purpose of this paper is to test the electric and chemical excitability
of muscles in cases with a known time of death, i.e. to determine the post-
mortem period in which there is a reaction to chemical stimulus, its intensity
and duration and to use obtained results for determining their importance in
estimating the time since death.

Materials and work method

Electric excitability and chemical stimulation have been analyzed with
50 cases with known time of death, taken for autopsy at the Institute of Forensic
Medicine and Criminology in Skopje in the course of the year 2005, with a
post-mortem period of 2 to 24 hours.

Testing electric excitability of the muscles was done with a device for
electric stimulation, providing a direct current of 50 mA intensity and 50 Hz
frequency.
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Fig. 1 — Testing of m.orbicularis oculi Fig. 2 — Testing of m.orbicularis oris

Testing of m.orbicularis oculi (Fig. 1) was done by the insertion of
electrodes into the upper eye liad at intervals of 1.5-2 cm, at depth 0.5-0.1 cm;
obtained results were classified in four levels depending on the intensity of
response [9, 10].

| degree — contraction of facial musculature on the same side
11 degree — contraction of lower and upper eyelids

111 degree —contraction of the upper eyelid

IV degree — contraction of medial part of the upper eyelid

Testing of m.orbicularis oris (Fig. 2) was done by the insertion of electro-
des at 1 cm distance from the mouth angles, at 0.5-1 cm depth; obtained results
were classified in three levels depending on the intensity of response [9, 10].

| degree — contraction of whole musculature around the mouth
Il degree — contraction of m.orbicularis oris
111 degree — excitation in the form of muscle trembling

Testing the chemical excitability of the pupils of the eyes was done by
injecting miotic Carbahol (Fig. 3) into the front eye chamber of the right eye
and mydriatic Adrenalin HCI (Fig. 4) into the front eye chamber of the left eye
(about 0.5 ml of the solution; the concentracion used is not important) [5].

Time of reaction occurrence was noted and duration of the reaction.
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Fig 3 — Chemical excitability Fig 4 — Chemical excitability
by miotic by mydriatic

Results and discussion
Table 1

Electrical excitability — musculus orbicularis oculi
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From Table 1 it can be observed that upon electric excitation of the
m.orbicularis oculi, a positive reaction of | degree was obtained in 3 cases with
a post-mortem time of 2 and 3 hours, i.e. a post-mortem time of less than 4
hours. A 11 degree reaction was obtained in 4 cases, post-mortem time 2-5 hours; a
111 degree reaction was obtained in 4 cases, post-mortem time 4—7 hours; a IV
degree reaction in 8 cases, post-mortem time 6-9 hours. In cases with a post-
mortem time of 10 or more hours a positive reaction to electric excitement was
missing, except in one case of 14 hours post-mortem time.
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Table 2

Electrical excitability — musculus orbicularis oris
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From Table 2 it can be observed that a positive reaction of | degree was
obtained in 2 cases with a post-mortem time of 2 and 3 hours; a Il degree reac-
tion was obtained in 4 cases, post-mortem time 2-5 hours; a 11 degree reaction
was obtained in 8 cases, post-mortem time 4—7 hours and also in 1 case with a
post-mortem time of 8 hours. In cases with a post-mortem time of 10 or more
hours a positive reaction was missing.

Table 3
Chemical excitability by myotic-carbahol

Hours n Onset of reaction Duration Nq
PM reaction
2-3 5 <10s 2-4h -
4-5 5 <3 min 15-3h -
6-7 5 <5min 15-3h -
8-9 5 <10 min 1-2h -

10-11 5 <10 min 1-2h -

12-13 5 <10 min 1-15h 2

14-15 5 <10 min 1-15h 1

16-17 5 <10 min 1-15h 3

18-19 5 <10 min 1-15h 3
20 > 5 10 min > 1lh 4
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By analysing the results of Table 3, it can be observed that for a post-
mortem period of 2 and 3 hours a positive reaction is obtained — myosis for a time
of 5-10 seconds, lasting 2—4 hours. The longer the post-mortem period is, the lon-
ger is the time of occurrence of the reaction, whereas the duration of reaction
decreases. Thus, for a post-mortem period of 14 and more hours, a reaction appears
in 5-10 minutes, and lasts 1-1.5 hours. Upon chemical excitation with Carbahol a
certain positive reaction is obtained for a post-mortem period of up to 12 hours; for
a post-mortem period of 12 or more hours the reaction was uncertain.

Table 4
Chemical excitability by mydriatic — Adrenalin HCI

Hours n Onset of reaction Duration NO_
PM reaction
2-3 5 <10s 2-4 h -
4-5 5 <3 min 15-3h -
6-7 5 <5 min 15-3h -
8-9 5 <10 min 1-2h -

10-11 5 <10 min 1-2h -

12-13 5 <10 min 1lh 2

14-15 5 <10 min 1-15h 1

16-17 5 <10 min 1-15h 3

18-19 5 <10 min 1h 3
20 > 5 10 min > 1lh 4

Table 4 shows that a positive reaction (midriasis) in cases with a 2 or 3
hour post-mortem period was obtained in a maximum of 10 seconds and reac-
tion duration was 2-4 hours. With an increase of the post-mortem time, the time
needed for the reaction increases also, whereas its duration decreases. In cases
with a post-mortem period of 12 or more hours, the reaction occurrence time is
extended up to 10 minutes whereas the duration of the reaction decreases to 1-1.5
hours. Upon chemical excitation with Adrenalin HCI a certain positive reaction
is obtained for a post-mortem period of up to 12 hours; for a post-mortem period of
12 or more hours the reaction was uncertain.

Conclusion
Electric excitation of m.orbicularis oculi and m.orbicularis oris give a re-
action of highest intensity (I degree) for a post mortem time of 2-3 hours whe-

reas intensity of reaction decreases with the increase of the post-mortem period.
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Electric excitation of m.orbicularis oculi results in a definite positive for
a post-mortem time of up to 8 hours whereas for m. orbicularis such a reaction
is obtained for a post-mortem period of up to 6 hours. After 10 hours post mor-
tem there is no reaction to electric stimulus.

A positive reaction upon chemical excitation with Carbahol and Adre-
nalin HCI is obtained with certainty for a post-mortem time of up to 12 hours.
It can be concluded that the electric excitability of muscles plays a ma-

jor role in estimating the time of a post-mortem period of up to 10 hours, and
chemical excitability with a post-mortem period of up to 12 hours.
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Pe3ume

OOPEJYBAIBE HA BPEMETO HA CMPTTA IIPEKY EJEKTPUYHA
N XEMUCKA EKCHATABMIHOCT HA MYCKY /I

ITonocka B., Janecka b., I'yreBcka A., [{lyma A.

Hncinuiniyin 3a cyocka meOuyuHa u KpUMUHAAUCIIUKA,
Meouyuncku axyaitieiti, Yrnueep3auiteit ,, Ce. Kupuna u Meitioouj “,
Crkoiije, P. Makeoonuja

AmncrtpakT: ExexTpuuHara n XeMACKaTa €KCIUTAOUITHOCT HA MYCKYJIH-
Te MpeTcTaByBaaT CylpaBUTalHA peakidja Koja € Off TOJIeMO 3HaueHe 3a IoTpe-
IU3HO OfipeflyBathe¢ Ha BPEMETO Ha CMPTTa BO PAaHHOT MOCTMOPTAJIEH IEPHO],.

LlenTa Ha OBOj TP/ € Jla ce MCIUTA eNEKTPUYHATA U XeMUCKaTa eKCIUTa-
OMITHOCT Ha MYCKYJIMTE Kaj Cllydau cO IMO3HATO BpeMe Ha CMpT 3a jla ce YTBPAU
HUBHOTO 3HaUeH¢ MPH OipeAyBabETO HAa BpeMeTO Ha CMPTTa.

EnexrpuuHata M XeMHCKaTa €KCUMTAOMIHOCT ce aHajnu3upaHu Ha 50
cllydad CO MO3HATO BpEME Ha CMPT, oOfynupaHu Bo MHCTUTYTOT 3a cyjcka Me-
AWIHA U KpEMUHanucTuKa Bo Ckomje Bo neprofoT Ha 2005 ropuHa.

HcnuryBameTo Ha eNeKTHYHATa eKCIUTaOMIHOCT Ha MYCKYJIUTE € U3BP-
IIIeHa cO alaparT 3a eJeKTpUYHa CTUMYJIalyja Ha MYCKYJIM Koj 06e36e1yBa eHO-
Haco4Ha cTpyja co jaunHa o S0mMA u ¢ppexkseHuuja og SOHz.

HcnmryBameTo Ha XeMHCKaTa ipa30a Ha ynuiaTa Ha OKOTO ce M3BeyBa
co BOpH3ryBame Ha MuoTHK Carbahol Bo mpepHaTa ouyHa KOMOpa Ha JIECHOTO OKO
n muapuaTuk Adrenalin HCI Bo nmpeiHaTa 0YHa KOMOpa Ha JIEBOTO OKO.

Co ananmm3a u o6paboTKa Ha JOOMEHUTE pe3yJTaTH Ce Ofpefu jeKa
eJIeKTPHYHATa eKCOUTAOMIHOCT HAa MYCKYJIUTE HMa roJIEMO 3HAUeHe NpHU Ofjpe-
AyBame Ha BPEMETO Ha CMPTTa Kaj MOCTMOpPTAJIEeH eprop Ao 10 Jaca, a XeMucka-
Ta eKCIUTAOMITHOCT Kaj IIOCTMOpTaJIeH Ieproy 1o 12 Jaca.

K.IIy'll-lI(l 360p0Bl/I: BpEeME€ Ha CMpPTTa, C€JEKTpU4YHa eKCIIPITaﬁI/IJIHOCT, XEMHUCKa
npa3ba, peakmmja.
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