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A b s t r a c t: 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 HCl 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. 
 
 
 



212 Poposka V, et al. 

Contributions, Sec. Biol. Med. Sci., XXXII/1 (2011), 211–218 

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-
lties 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]. 
 
 

Objective 
 

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]. 

I degree – contraction of facial musculature on the same side 
II degree – contraction of lower and upper eyelids 
III 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].  

I degree – contraction of whole musculature around the mouth 
II degree – contraction of m.orbicularis oris  
III 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 HCl (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  

by miotic 
Fig 4 – Chemical excitability  

by mydriatic 
         
         

Results and discussion 
 
Table 1 
 

Electrical excitability – musculus orbicularis oculi 

 G r a d a t i o n  
Hours PM n  I 

++++
II  

+++
III  
++

IV  
+

No reaction 

2–3  5 3 2 – – – 
4–5  5 – 2 3 – – 
6–7  5 – – 1 4 – 
8–9  5 – – – 4 1 

10–11  5 – – – – 5 
12–13  5 – – – – 5 
14–15  5 – – – 1 4 
16–17  5 – – – – 5 
18–19  5 – – – – 5 
20 > 5 – – – – 5 

From Table 1 it can be observed that upon electric excitation of the 
m.orbicularis oculi, a positive reaction of I 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 II degree reaction was obtained in 4 cases, post-mortem time 2–5 hours; a 
III 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 

G r a d a t i o n  
Hours PM n I  

+++ 
II  
++ 

III  
+ 

No 
reaction 

2–3 5 2 3 – – 
4–5 5 – 1 4 – 
6–7 5 – – 4 1 
8–9 5 – – 1 4 

10–11 5 – – – 5 
12–13 5 – – – 5 
14–15 5 – – – 5 
16–17 5 – – – 5 
18–19 5 – – – 5 
20 > 5 – – – 5 

From Table 2 it can be observed that a positive reaction of I degree was 
obtained in 2 cases with a post-mortem time of 2 and 3 hours; a II degree reac-
tion was obtained in 4 cases, post-mortem time 2–5 hours; a III 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 
PM n Onset of reaction Duration No 

reaction 
2–3 5 < 10 s 2–4 h – 
4–5 5 < 3 min 1,5–3 h – 
6–7 5 < 5 min 1,5–3 h – 
8–9 5 < 10 min 1–2 h – 

10–11 5 < 10 min 1–2 h – 
12–13 5 < 10 min 1–1,5 h 2 
14–15 5 < 10 min 1–1,5 h 1 
16–17 5 < 10 min 1–1,5 h 3 
18–19 5 < 10 min 1–1,5 h 3 
20 > 5 10 min > 1 h 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 HCl 

Hours 
PM 

n Onset of reaction Duration
No 

reaction 
2–3 5 < 10 s 2–4 h – 
4–5 5 < 3 min 1,5–3 h – 
6–7 5 < 5 min 1,5–3 h – 
8–9 5 < 10 min 1–2 h – 

10–11 5 < 10 min 1–2 h – 
12–13 5 < 10 min 1 h 2 
14–15 5 < 10 min 1–1,5 h 1 
16–17 5 < 10 min 1–1,5 h 3 
18–19 5 < 10 min 1 h 3 
20 > 5 10 min > 1 h 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 HCl 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 HCl 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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R e z i m e 
 

ODREDUVAWE NA VREMETO NA SMRTTA PREKU ELEKTRI^NA 
I HEMISKA EKSCITABILNOST NA MUSKULI 

 
Poposka V., Janeska B., Gutevska A., Duma A. 

 
Institut za sudska medicina i kriminalistika,  

Medicinski fakultet, Univerzitet „Sv.Kiril i Metodij“, 
 Skopje, R. Makedonija 

 
A p s t r a k t: Elektri~nata i hemiskata ekscitabilnost na muskuli-

te pretstavuvaat supravitalna reakcija koja e od golemo zna~ewe za popre-
cizno odreduvawe na vremeto na smrtta vo raniot postmortalen period. 

Celta na ovoj trud e da se ispita elektri~nata i hemiskata ekscita-
bilnost na muskulite kaj slu~ai so poznato vreme na smrt za da se utvrdi 
nivnoto zna~ewe pri odreduvaweto na vremeto na smrtta. 

Elektri~nata i hemiskata ekscitabilnost se analizirani na 50 
slu~ai so poznato vreme na smrt, obducirani vo Institutot za sudska me-
dicina i kriminalistika vo Skopje vo periodot na 2005 godina. 

Ispituvaweto na elekti~nata ekscitabilnost na muskulite e izvr-
{ena so aparat za elektri~na stimulacija na muskuli koj obezbeduva edno-
naso~na struja so ja~ina od 50mA i frekvencija od 50Hz. 

Ispituvaweto na hemiskata drazba na pupilata na okoto se izveduva 
so vbrizguvawe na miotik Carbahol vo prednata o~na komora na desnoto oko 
i midriatik Adrenalin HCl vo prednata o~na komora na levoto oko. 

So analiza i obrabotka na dobienite rezultati se odredi deka 
elektri~nata ekscitabilnost na muskulite ima golemo zna~ewe pri odre-
duvawe na vremeto na smrtta kaj postmortalen period do 10 ~asa, a hemiska-
ta ekscitabilnost kaj postmortalen period do 12 ~asa. 
 
Klu~ni zborovi: vreme na smrtta, elektri~na ekscitabilnost, hemiska 
drazba, reakcija. 
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