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İYONLARıN CANLıLıK BELİRTECt OLARAK KULLANIMI, 
HtSTAMİN VE SEROTONİN VERİLERİ İLE KARŞILAŞTIRILMASI 

Özet 

Adli tıptaki önemli konulardan birisi de, cesetlerin üzerindeki yaralann ne zaman (ölümden önce veya 
sonra) meydana geldiğini tesbit edebilmektir. Bu amaçla, domuz derisi üzerinde ölüm öncesi ve sonrası belirli 
zaman aralıklannda oluşturulan yaralarda kalsiyum, magnezyum, bakır ve çinko düzeyleri atomik soğurma 
spektrofotometrisi; histamin ve serotonin düzeyleri ise spektrofluorometri yöntemiyle izlendi. 

4 aylık olan 10 domuzun kullanıldığı araştırmamızda, hayvanlar canlıyken sırt derisine cerrahi bisıüri ile 
6 insizyon yapıldı. Bu işlemi izleyen değişik süreler (0,10, 20, 30,60 ve 120 dakika) içerisinde öldürülen 
hayvanlarda, aynı yöntemle, postmortem yaralar oluşturuldu . Lezyonlardan alınan 7 -8 cm çapındaki deri 
parçaları -30"C'da donduruldu. Elde ettiğimiz sonuçlar, histamin ve serotoninin canlılık belirteci olarak 
önemlerini doğrulamış, aynca, adı geçen iyonlann belirtirninde kullanılan kolay, duyarlı ve özgül yöntemin 
yara yaşını saptamada taşıdığı önemi kanıtlamıştır. 

Summary 

We have studied the behaviour of the ions Ca, Mg, Cu, Zn and Fe with atomic absorption 
spectrophotometry (AAS) and the behaviour of histamine and serotonin by spectrofluorimetry in vital and 
postmortem wounds of different time of evolution made over pig skin. 

Our results confirm the usefulness of histamine and serotonin as vitality markers and also confirm the 
great value of the ions studied with the same purpose because it is an easy, sensitive and high specific method. 
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INTRO DUCTION 

The application of enzymohistochemical and biochemieal studies has supposed an 
important contribution to the differential diagnosis betwcen vital and postmortem 
wounds. The study of the activity of some enzymes at the edge of wounds (alkaline 
phosphatase, esterase, aminopeptidase, ete.) mainly by Raekallio (1-3) and the study of 
some lysosomal enzymes such as cathepsins by ourselves (4-6) has bcen added to form er 
investigations using histamine and serotonin (7- 10). This kind of markers permit the 
detections of signs of vitality in wounds performed only few minutes bcfore death. 
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Forensic practiCe ne ed to employ these markers when wounds were made İn 
moments closed to death; İn these situations it is going to be difficult to differenliate 
the vital origin from the postmortem one only with macroscopic techniques. From 
same years ago wc have be,en working in this field, looking for vİtality markers of 
great sensibiUty and specificity. One of the markers that have been studied are some 
metallic ians (Ca, Mg, Cn, Zn, Fe) that show ed the best results in former works 
(12,13). As wc have alsa demonstrated theİr postmortem stability (6), these kind of 
markers can be specially usefull in those situations where the autopsy is performed in 
cadavers recovered same days af ter deatll. 

At the same time we have deıermined the levels of the well known arnines hisıamine 
and serotonin to compare their levels and evolution along the time with the ion's ones, 
following II previous work in the same kind of invcstigation from our Department (5). 
if ions show a correlation with histamine and/or serotonin, they could be useful not 
only to stablish if a wound was performed af ter or befare the death, but also how many 
minutes hefore death was performed. 

MATERIALS and METHODS 

Wc have employed ten domestic pigs (age: 4 moııths; body weight: -100 kg). Six viıa} incised wounds 
were made v.'ith a surgical blade scaIpel to evcry anima! in the back. Each wound has a diIferenı "time of 
evafuJion" (time elapsed hetween the moment of wounding and the moment of death). These times were of O, 

LO, 20, 30, 60 and 120 minutes. The animals were sacrified by delioeation, washeci wıth wat.er and gently 
shaved; af ter shaving we rnade another idelitlcal wouna (poslınonem wouna), in a homolateral place of the 
back. To obtain the sarnples we cut a piece of skiıı of 7 -8 cm around the wound that was inımediatly frozen at 
-30'C until using. 

Before mahng determinations, each wound were divided as follows: 

VlTAL WOUNDS 
Bı: cdgc of vital wound, until3 mm 

Bı : cdgc of viıa} wound, from 3 nun 

A . control zone: skin not injuriccl 

POSTMORTEivl WOCNDS 

Cı : ed ge of postmonem wOll.'Jd, until 3 mm 

Cı : edge of postnıortem wowıd, from 3 mm 

To determine ioııs we have tmpJoycd a method formerly employed by ourselves (6,12,13). OIlCC 

weıghted, one gram of dried pig skin witlıollt fat \Vas caleinated in an eleetrie oven at SOO'C for 6 hours; ashes 
were dissolved in 3 ml of concentratcd HCl and dried out in a heater and dilmed in 25 ml of 3 % HCl, where 
were made the dtfferenı rletemıinations. 11ıe Ievels of Ca, Mg, Cu, zn and Fe were meamrea by AAS wilh a 
Perkin-Elmer Spectrophotometer mod. 560; working condiı.ions are cxpressed in Table L. Standard cıırves for 

control werı: made with stanaara solutions of each element (Carıo Erba, R) diluted in 3 % HCL 
Hisıamine was detem1ined according to a c1<1ssical and efficıent method (14) based on the butanolie 

extrocıion of histamine; this buıanclie layer is further mixed wiıh NaOn and heptane to eliminaıe 
eonL~minants and dosely-related products; fiııally, histamine is extracted with 0.1 N HCl and condensed wiıh 
oıtho-phtalaJdehyde (OPT, Sigrna, RJ .in acid medium, resulting a strong flııorescente that was measured with 

a Peıkin-Elmer mod. MPF43A spectrofluorimeter (Exe: 360 nm; Em: 450 nm). Calculatioııs were made by 
comparison of the reSlllts wiıh sıaııdard cuıve, of histamine (Sigma, R). 
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To deternıine serotonin we have followed the method formerly employed wıtlı the same purposes by 
Raekallio et al (9), who madc a modification of the origina! pmcedure (15). This method is based in the nalive 
fluoresccnce of serotonin in acid medtum (pH: 2.5), that can be measured with a spectrofluorimcter ([xc: 295 
nm; Em: 345 nm). Resuhs were plotled againsı a standard curve made with serotonin (Sigma, R). 

The statistical sı.udy of the results was carned out with a Stuılent's-ı tesı. for coupled samples to compare 
dıfferences beıween diverse wnes. Addiıionally we made tests of linear regression and corre1aıion to compare 
the /".volmion of histamine and serotonin levels with those of ıhe different ions. 

Table 1. Working condiıions for AAS. 

Element Waveierıghl Si iı Fue/ Oxidan1 Slandards 
(nm) (nm) (kglcm2) kg{cm2) 

ca 422.7 0.7 40 55 0.10 mg % 

0.20 mg % 

Mg 285.2 0.7 40 20 50flg % 

100 ilg % 

Cu 324.7 0.7 40 20 50 ~g % 

100 ~g % 

Zn 213.9 0.7 40 20 SO )Lg % 

100 )Lg % 

Fe 248.3 0.7 40 20 50 \J.g% 

100 flg % 

Table II. Markers with statistical significalioıı bl!tween wounds edge and control zones. 

MarkiJr Tirne of Evo/u/iorı Sigrıifica i ion 

ca O,lO~60 P < 0.01 

20 p < 0.10 

Mg 0,10,20.30 P < 0.01 

Cu 0,10,20,30 P < 0.01 

120 P < 0.10 

Zn 0,10,20,30 p < 0.01 

Fe O p < 0.01 

60 P < 0.05 
HisıamiIle All the series p < 0.01 
Serotonin All L'ıe series < 0.01 

Adli Tıp Dergisi 1990; 6(1-2): 25-32



28 J.A. LORENTE, C. HERNANDEZ-CUETO, E. VILLANUEVA 

RESULTS 

Our results are expressed in Figures 1 to 7 where are represented the levels obtained 
for each marker at the different time of evolution (0, 10,20, 30, 60 and 120 min) in all 
the zones (A,Bı ,B2,Cı and C2). 

Table II shows only the statistically significative results. 
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Figure ı. EvolUlion along the time of Ca levels in all the zones. 

(* Bı; * B2; o A ;. Cı and C2) 

DISCUSSION 

We have obtained statistically significative differences in all the times studied for 
histamine and serotonin. Their ev olu tion along the time at the edge of vital wounds has 
been according to many previous authors (1,2,3,5,9,10,1 2). Ion's lcvels are really useful 
to differentiate vital from postmortem wounds. 
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Figure 2, Evolution along the time of Mg levels in allthe zones. 
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Figure 3, Evolution along the time of Cu levels in all the zones. 
(* Bı; * B2 ;oA; . Cı andC2) 

Adli Tıp Dergisi 1990; 6(1-2): 25-32



30 J.A. LORENTE. C. HERNANDEZ-CUETO. E. V1LLANUEV 1\ 

The best results are obtained with Ca, but aU the ions are useful (Table II). 
Nevertheless, the main problem we have is originated by the relatively high standard 
deviation (SD) that, although theyare lower than in our previous works (6,12,13) they 
are sıill important. This high SD is due to the employ of diffcrent and not typical 
anima1s of Iaboıatory; so, the biologieal variatİon is here specially increased, altlıough 
wc have to ıake aecaunt that this varİaLİon is going a1so to be observed in human 
samples and is going to be necessary everytime to compare a piece of wounded skin 
with a homolateral and noı-wounded one (in our sanıples, zones A, Cı and C2). 
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Figure 4. Evoluıiol1 along the time of Zn levels in all the zones. 
(* Bı ; -tr B2; o A. Cı aııd Cı) 
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The statistically significative İncreasing of the levels of the ions at the edge of the 
vita1 wOlınds (Bı and B2) in relation LO the edee of the postmortem (Cı anel C2.) and the 
control zones (A) show their abilityas markers of the vitality of the wound (Table II). 
Theyare involved in many physiological processes in the skin and alsa in the response 
of the tissues to injuries (acute inflammatory reaction) do perfectly justify their 
inereasing. 

Neverthcless, the no correlation between histamine and Ca, between serotonin andea 
and among the different İons themselves or with histamine or serotonin, make us to 
doubt aboııt the uscfulness of thesc clements to detennine the data of viıa! wounds. 
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In sLlmmary, we can conelude that the study of the !evels of Ca, Mg, ClI, Zn and Fe 
at the edge of the woıınds is very usefuI to estahlish the differcnti::ıl diagnosis hetween 
yiLa! and postmoHem wouııds. Al the same ıime, the employ of histamine and serotonin 
as markers of vitality is very tısefulıo establish -besides- the data of the vilal woıınds. 
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Figure 5. Evoilltion along the time of Fe levels in all the zones. 
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Figure 6. Evolution along the time of histamine levels in all the zoııes. 
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Figure 7. Evolution along the time of serotonin lcvels in all the zones. 
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