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TLC-Screening of 1,4-Benzodiazepines

HARALD SCHUTZ, EHRENGARD RUMPF

Institut fiir Rechtsmedizin der Universitit GieBen, Bundesrepublik Deutschland

1,4-BENZODIAZEPINLERIN INCE TABAKA KROMATOGRAFISI ILE BELIRTIMI
Ozet

Ince tabaka kromatografisi (TLC) benzodiazepinlerin ve bunlann metabolitlerinin taranmasi amaciyla
yaygin olarak kullamilmaktadir. Yéntemin prensibi, hidrolizle elde edilen aminobenzofenon tiirevlerinin
¢ekitlendikten sonra TLC ile ayinlmasina ve fotolitik olarak dezalkillenmesine dayanir. Diazolandinlmig
liriinler azo boyalanyla kenetlenir (6megin, Bratton-Marshall ayiraci). Yoéntem, ¢ok sayida benzodiazepine
uygulanmg (1-5) ve dzgiilligi kanlanmistir (6).

Summary

Thin-layer chromatography (TLC) is the preferred method for screening benzodiazepines and their metabo-
lites. The procedure involves hydrolysis to yield aminobenzophenone derivatives, which are then extracted,
separated by TLC and photolytically dealkylated. The products are diazotized and coupled with azo-dye (e.g. the
Bratton-Marshall reagent). The method has already been applied to numerous benzodiazepines (1-5) and its
specificity established (6).
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EXPERIMENTAL

Reference Substances

ABFB  2-amino-5-bromo-2'-fluorobenzophenone (e.g. from haloxazolam)

ABP (2-amino-5-bromophenyl) (2-pyridyl) methanone (e.g. from bromazepam)
ACB 2-amino-5-chlorobenzophenone (e.g. from oxazepam)

ACFB  2-amino-5-chloro-2'-fluorobenzophenone (e.g. from desalkylflurazepam)

ADB 2-amino-2"-5-dichlorobenzophenone (e.g. from lorazepam)

ANB  2-amino-5-nitrobenzophenone (e.g. from nitrazepam)

ANCB  2-amino-2'-chloro-5-nitrobenzophenone (e.g. from clonazepam)

ANFB  2-amino-2"-fluoro-5-nitrobenzophenone (e.g. from 1-desmethyl-flunitrazepam)
CCB 5-chloro-2- [(cyclopropylmethyl) amino] benzophenone (e.g. from prazepam)
CFMB  5-chloro-2"-fluoro-2-(methylamino) benzophenone (e.g. from fludiazepam)
CFTB  5-chloro-2-fluoro-2- (2,2,2-triflucroethylamino) benzophenone (e.g. from quazepam)
CPB 5-chloro-2- (2-propinyl) benzophenone (e.g. from pinazepam)

MACB  5-chloro-2- (methylamino) benzophenone (e.g. from diazepam)

MDB 2', 5-dichloro-2- (methylamino) benzophenone (e.g. from lormetazepam)
MNB  2- (methylamino) -5-nitrobenzophenone (e.g. from nimetazepam)

MNFB  2'-fluoro-2- (methylamino) -5-nitrobenzophenone (e.g. from flunitrazepam)
TCB 5-chloro-2- (2,2,2-triflucroethylamino) benzophenone (e.g. from halazepam)
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Spray Solution (Bratton-Marshall Reagent)

Dissolve 1 g of N-(1-naphthylethylenediamine in a mixture of 50 ml of dimethyl-
formamide and 50 ml of 4 M hydrochloric acid, with warming if necessary. Filter the
cooled solution if it is not clear. A slight violet colour does not affect its use. If kept in
the refrigerator the solution is stable for about a year.

Standard Solution for TLC

Dissolve 1 mg each of the reference substances in 2 ml of methanol. Note that for
screening not all the reference substances are absolutely necessary, but ANB, ACB,
MACB and TCB should all be used for comparison purposes and for calculation of the
corrected Ry value. If stored in glass bottles in the refrigerator (4°C) and protected {rom
light, the solution is stable for several months.

To avoid interference in the TLC, no other substances should be present that give a
colour with the Bratton-Marshall reagent.

Hydrolysis

Place 100 ml of the urine sample in a 500 ml erlenmeyer flask and add 50 ml of
concentrated hydrochloric acid. Heat the mixture for 30 min under a reflux condenser, in
a boiling water-bath, and if necesary rinse the condensate from the condenser into the
flask with a little concentrated hydrochloric acid.

Neutralization and Extraction

After the hydrolysis, cool the solution to room temperature, and then, with further
cooling, adjust the pH to between § and 9 (universal indicator paper) by addition of 8 M
sodium hydroxide (about 5 ml or so will be needed). Wear safety goggles during this op-
eration, which should be conducted under an efficient fume-hood on account of the very
unpleasant smell. Extract the aminobenzophenone derivatives with about 200 ml of die-
thyl ether. Note that the acid hydrolysis of bromazepam and its metabolites yields not
benzophenone derivatives, but only benzoylpyridine compounds, but as these behave
like primary aromatic amines, they can be detected with Bratton-Marshall reagent. To
increase the yield, the extraction can be repeated with 100 m! of dicthyl ether, at pH 11.
Reduce the combined extracts to a volume of about 3 ml in a rotary evaporator, and
transfer this concentrate to a glass-stoppered centrifuge tube and carefully evaporate it to
dryness (at about 30-40°C; it is not necessary to use reduced pressure). Cool the residue
10 4°C and reserve it for analysis; for this dissolve it in 0.1 ml of methanol.
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Thin-Layer Chromatography

Use 20x20 cm Kieselgel 60 F254 TLC plates, layer thickness 0.25 mm. Apply the
sample and standard spots 1.5 ¢cm from the lower edge of the plate, with 2-ul capillaries.
For each sample use three capillary-loads overlapped to give an approximately straight
line of sample. To avoid any cross-contamination apply the test solutions before the
standards. Run the chromatogram until the solvent front has travelled 10 cm. Use the
ascending method, without chamber saturation. No special activation of the plates is

needed, and would not improve the results anyway. Use about 100 ml of toluene as the
mobile phase.

Photolytic Dealkylation

After the development of the chromatogram (which takes 30-40 min), leave the plate
to drip in the development tank for a short time, then dry it in a cold air-stream under
the fume-hood. Expose the dried plate to a suitable ultraviolet source (e.g. a sun-lamp)
at a distance of 30-40 cm for about 20 min. For rapid analysis a 6 min exposure is
sufficient. Immediately cool the plate to room-temperature, or the yield in the
diazotization step will be impaired.

Note that the dealkylation step is only necessary when testing for diazepam, camaze-
pam, temazepam, ketazolam, prazepam, flurazepam, flunitrazepam, lormetazepam, fludi-
azepam, nimetazepam, pinazepam, quazepam and halazepam (3).

Diazotization

Place the cool dry plate in an empty chromatographic tank, on the bottom of which
is a small beaker (20-50 m}) containing 10 ml of 20 % sodium nitrite solution. Pipette
5 ml of 25 % v/v hydrochloric acid into the beaker as fast as possible, to liberate
nitrogen oxides, and seal the tank with its lid. Leave the plate in the tank for 3-5 min,
which is sufficient time for diazotization of primary aromatic amine groups. Remove
the lid, and when most of the nitrous gases have dispersed take out the plate and leave it
under the fume-hood for 20-30 min in a stream of cold air {e.g. from a fan heater set at
"cold"). For rapid work it is sufficient to air the plate for only 5 min to remove the
nitrous gases and then to spray it gently with a 1 % aqueous solution of urea. Finally
spray the plate thinly and uniformly {meander pattern) with Bratton-Marshall reagent at
4°C 10 couple the diazonium salts, The result: violet and redviolet colours.
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Figure 1. hR:—value.s of 17 hydrolysis derivatives of commeonly used 1,4-benzodiazepines (Stationary phase:
Silicagel; Solvent-system: Toluene) ( @ = detectable without photolytical desalkylation ; O = detectable
with photolytical desalkylation prior to diazotization).

Corrected Rg-Values of Hydrolysis Products of Benzodiazepines

The corrected hR¢-values of commonly used benzodiazepines using the 10
standardized TLC-systems are listed in Table I. However some special benzophenones
(e.g. ACB from oxazepam, ACFB from desalkylflurazepam and ADB from lorazepam)
can hardly be distinguished when using the systems 1 to 10. So we developed an
additional system (=system 11) using toluene as solvent, silica as adsorbent and the
following reference compounds:

c

ANB hR; = 15
ACB = 97
MACB = 53

CCB = 68
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Table I. Hydrolysis products and corrected Ry - values in system 1-11%*

Hydrolysis Corrected Rp- values in system
FProduct

2 3 4 5 6 7 8 9 10 11
ABFB 70 69 74 83 81 93 83 11 71 69 32
ABP 64 61 66 85 86 88 77 9 68 69 2
ACB 76 69 76 86 90 91 78 12 76 71 27
ACFB 76 68 74 86 89 93 78 11 75 70 31
ADB 77 70 76 87 89 93 78 11 76 70 33
ANB 71 65 68 85 90 91 77 5 69 69 15
ANCB 72 66 70 86 87 93 77 4 69 70 16
ANFB 71 66 68 86 87 91 77 4 69 70 16
CCB 83 74 82 88 92 95 80 58 82 74 68
CFMB 71 69 81 83 17 90 75 48 77 69 55
CFTB 74 73 80 85 17 93 79 44 17 73 74
CPB 75 73 80 86 86 91 83 48 77 72 57
MACB 82 72 82 88 89 93 79 53 81 7 52
MDB 81 69 81 87 82 93 75 49 81 71 57
MNB 66 66 80 83 76 86 73 31 7 68 29
MNFB 79 63 80 86 89 90 T 20 79 71 29
TCB 81 74 81 89 94 95 82 49 81 75 74

* Solvent system 1 = Chloroform-acetone (80:20); 2 = Ethyl acetate, 3 = Chloroform-methanol (90:10);

4 = Ethyl acetate-methanol-conc.ammonia (85:10:5) ; 5 = Methanol; 6 = Methanol-n-butanol (60:40;

0.1 mol/l NaBr); 7 = Methanol-conc.ammonia (100:1.5), 8 = Cyclohexane-toluene-diethylamine (75:15:10);
9 = Chloroform-methanol (90:10); 10 = Acetone; 11 = Toluene.
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Tirk Cocuklarinin Derioymacigi Bulgular:
IV. Elin Palmar Yiizeyindeki Temel Cizgi Sonlanmalari

METIN ATASU

Marmara Universitesi, Dishekimligi Fakiiltesi, Tibbi Biyoloji ve Genetik Anabilim Dali, Istanbul, Tiirkiye

DERMATOGLYPHICS OF TURKISH CHILDREN
IV. MAIN LINE TERMINATIONS ON THE PALMAR SURFACE OF THE HANDS

Summary

The main line terminations on the palmar surface of the hands of 250 male and 250 female Turkish
children were investigated and compared with those of in the literature. The A-line terminations were 5>5'>1
on the left hands in both sexes and were 5>3>11 on the right hands of the males and 5'>3>5" on the same
hands of the females. The B-line terminations were 5">5">7 on the left hands of the males, and 7>5">5" on
the right hand. The C-line terminations were 7>9>5" on the left hands and 9>7>5" on the right in both sexes.
The D-line terminations were 9>7>11 and 9>7>5" on the left hands of the males and females, respectively and
were 11>9>7 on right palms in both sexes.

Key words ;: Dermatoglyphics - Population study - Palmar surfaces - Main line terminations

Ozet

250 erkek ve 250 kiz Tiirk gocugunun ellerinin palmar yiizeyindeki temel ¢izgi sonlanmalan
degerlendirilmis ve sonuglar literatiirdekiler ile kargilagunlmigtir.

GIRIS

Derioymaciklarinin normal degigimi ile ilgili yabanc: kaynakli yayinlar olmakla
beraber, Tiirk toplumunu ilgilendiren derioymacigi ¢aligmalarindan elin palmar
ylizeyindeki temel ¢izgi sonlanmalarini degerlendiren tek ¢aligma vardir (1). Bu
¢alismalar tipta kromozom ve dogmalik el kusurlarinda (2,3), fiziksel antropolojide ve
biyolojide 6nem tagimaktadur.

Sunulan ¢aligmadaki amag, yurt i¢i ve yurt disinda bu konuda daha &nce yapilmig
¢aligmalarda elde edilen sonuglan buradakiler ile kargilagtirmaktir.

Adli Typ Derg., 6,9 - 14 (1990)
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MATERYAL ve METOD

Materyali Ankara Hasanoglan llkokulu'ndan rastgele segilen, saglikly, 7-14 yaslan arasinda, Tirkge
konusgan, islam 250 erkek ve 250 kiz 6grenci olusturmugtur.

Ogrencilerin ellerinin volar yiizeyindeki derioymaciklan Faurot Inc. firmas: tarafindan imil edilen
kimyasal bir sivi ile 1slaulmig 1stampa ve bu siviya duyarh 6zel kagitlar ile alinmisur (9).

Elin volar yiizeyindeki temel ¢izgi sonlanmalan klasik metoda gore degerlendirilmistir (5).

SONUC

Tiirk ¢ocuklarinin temel ¢izgi sonlanmalari Tablo [ ve IT'de gosterilmigtir. Erkek ve
kizlarda A-temel gizgisi sol elde daha ¢ok 3. pozisyonda olmakla beraber, sag elde 5' ve
5". yerde sonlanmaktadir. Ozellikle, erkek ve kizlarda bu temel ¢izgi sol elde daha ¢ok 1.
yerde goriilmektedir. B-temel ¢izgisinin sonlanma yeri erkeklerin sol ellerinde daha ¢ok
5", sag ellerinde 7. yerdedir. Kizlarda bu temel ¢izginin sonlanma yeri her iki elde daha
¢ok 7. pozisyondadir. C-temel ¢izgisinin sonlanma yeri erkek ve kizlarin sol ellerinde
daha ¢ok 7., sag ellerinde 9. yerdedir. D-temel ¢izgisinin sonlanma yeri erkek ve kizlarda
sol elde 9., sag elde 11. yerde en fazladur.

TARTISMA

Cummins ve Midlo (5), 1281 Alman erkefin ellerinin volar yiizeyindeki temel
¢izgi sonlanma yerlerini belirtmiglerdir. Bulgularimiz, bu aragtiricilan sonuglar ile
karsilagtirildifinda, erkek Tiirk ¢ocuklarinin sol ellerinin A-temel ¢izgisi 1,2,3. yerlere
daha az, 4. bolgeye daha sik, sag ellerinde 1,3,5". yerlere daha az, 4. yere daha sik
sonlanmaktadir. B-temel ¢izgisi, Alman erkeklere gore erkek Tiirk ¢ocuklarinin sol
ellerinde §', 5", 6 ve 7. yerlere, sag ellerinde daha sik 5. yere sonlanmaktadir. C-temel
¢izgisi, Alman erkeklere gore sol elde 9. yerde daha az, D-temel ¢izgisi sol elde 7. yerde
daha sik, 9 ve 11. yerde daha az, sag elde 7 ve 9. yerde daha sik goriilmektedir. Singh ve
Garg (12), D-temel ¢izgisinin daha ¢ok 7. yerde sonlandifimi belirtmigler; ayrica
C-temel ¢izgisinin ulnar tipte oldugunu gostermiglerdir. Sunulan ¢aligmada D-temel
¢izgisi daha gok 11. yere acilmaktadir. Dash Sharma (7), 97 Bengalees'in palmar C
triradiusunun eksikligini arastirmis, Oraon, Banari, Ranchi, Mundas, Khanti
kabilelerinden 929 bireyinkiler ile kargilagtirmig ve toplam 1026 bireyden 64'iinde
C-triradiusunun noksanli§m: bulmustur ; yazara gére, B-temel ¢izgisi daha ¢ok ulnar
(4,5 ve 6. yerler), sonra distal (7,8 ve 9. yerler) ve radial (11,12 ve 13. yerler) 'dir.
Temel ¢izgi indeks degeri sol elde 8.33 ve sag elde 10.09 olarak bulunmugtur. Erkek ve
kizlarda A-temel c¢izgisi sol elde 1.yere % 3.1 ve sag elde % 1.6 oraninda agil-
maktadir. Sol elde A-temel ¢izgisinin sonlanma yerlerinin siklig1 3>5>1 sirasindadir.
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Tablo I. Erkek ¢ocuklann palmar temel ¢izgi pozisyonlanmn yiizde frekanslan.

(n:250)
A - Temel B - Temel C - Temel D - Temel
Cizgisi Cizgisi Cizgisi Cizgisi

Pozisyon Sol Sag Sol Sag Sol Sag Sol Sag
1 16.4 4.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 50.0 37.2 1.2 0.0 0.0 0.0 0.0 0.0
4 4.8 72 0.0 0.0 0.0 0.0 0.0 0.0
5 22.0 39.2 31.2 18.0 1.2 0.0 0.0 0.0
5 0.4 52 39.6 30.0 16.0 11.2 0.4 0.0
6 0.0 0.0 12 0.8 1.2 1.6 0.4 0.0
7 0.4 0.0 25.6 472 31.6 20.8 26.4 14.8
8 0.0 0.0 0.0 0.8 1.2 0.0 1.6 0.4
) 0.0 0.0 0.4 24 28.4 50.8 39.6 31.6
10 0.0 0.0 0.0 0.0 0.0 0.8 3.6 2.0
11 4.0 4.8 0.0 0.0 0.4 20 27.6 50.8
12 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.4 2.0 0.0 0.0 0.0 0.0 0.4 0.0
X 0.0 0.0 04 0.4 0.4 9.2 0.0 0.0
X 0.0 0.4 0.0 0.0 0.0 3.2 0.0 04
0 0.0 0.0 0.4 0.4 0.4 0.4 0.0 0.0

Temel gizgi sayist indeksi : Sol el : X = 12.536 + 0.183, Saj el : X = 14.092 +0.178

Sag elde ise siklik sirast 5>3 'tiir. B-temel ¢izgisi sol elde ulnarda, sag elde distalde
fazladir. D-temel ¢izgisi sol ve sag ellerde 11>9>7 sirasindadir (7). Veerraju (13),
C-temel ¢izgisinin sonlanimini 265 erkek ve 285 kiz bireyde incelemis ve her iki
cinsiyette sol elde 1. tip (3,4,5',5",6 ve 7. yerlerde biten) ve sag elde II. tip (9,10,11,12
ve 13. yerlerde biten) temel gizgileri fazla bulmuslardir. Dange ve Gupta (6), 104 erkek
ve 95 kiz Bhaksas bireyinde temel ¢izgi pozisyonlarim incelemis ve A-temel ¢izgisinin
erkeklerde sol elde 0.96 oraninda sonlandifin ve kizlarn her iki elinde bu temel ¢izgiyi
saptayamadifini belirtmislerdir. A-temel ¢izgisinin erkeklerde sonlanma yerlerinin
siklif1 sol elde 3>2>4, sag elde 3>4>5, kizlarda sol elde 3>4>2, sag elde 3>4>5'tir.
B-temel ¢izgisinin sonlanma yerlerinin siklifi erkeklerde her iki elde 5>7>2>4, kizlarda
sol elde 5>7>6, sag clde 5>7>4'tiir. C-temel ¢izgisinin sonlanim yerlerinin siklik sirasi
erkeklerin sol ellerinde 5>7>9, sag ellerinde 7>9>5, kizlarm sol ellerinde 7>9>11 ve
sag ellerinde 9>7>5'tir. D-temel ¢izgisinini sonlanim yerlerinin siklig1 erkeklerin sol
ellerinde 7>9>11, sag ellerinde 9>7>11, kizlarin sol ellerinde 7>9>11, sag ellerinde
9>7>11'dir (6).



Adli Tip Dergisi 1990; 6(1-2): 9-14

12 M. ATASU

Tablo 1. Kiz gocuklann palmar temel ¢izgi pozisyonlanmn yiizde frekanslan.

(n:250)
A - Temel B - Temel C - Temel D - Temel
Cizgisi Cizgisi Gizgisi Cizgisi

Pozisyon Sol Sag Sol Sag Sol Sag Sol Sag
1 16.4 1.2 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 46.4 372 0.4 0.0 0.0 0.0 0.0 0.0
4 4.8 10.8 0.0 0.0 0.0 0.0 0.0 0.0
5 272 41.2 28.0 16.0 0.4 0.8 0.0 0.0
5" 1.6 4.4 34.8 272 16.4 11.2 0.4 0.0
6 0.0 0.0 0.8 0.4 0.0 04 0.0 0.0
7 0.4 0.4 36.0 55.6 332 20.8 244 15.2
8 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.4
9 0.0 0.0 0.0 0.8 32.0 52.0 38.0 27.2
10 0.0 0.0 0.0 0.0 0.0 0.0 2.0 2.4
11 2.0 3.6 0.0 0.0 0.0 0.8 34.8 532
12 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.8 1.2 0.0 0.0 0.0 0.0 0.0 0.4
X 0.0 0.0 0.0 0.0 10.8 72 0.0 1.2
X 0.0 0.0 0.0 0.0 72 6.8 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Temel gizgi sayist indeksi - Sol el : X = 12.732 + 2.646, Saji el : X = 13.684 + 0.228

Balgir (4), 100 normal erkek ve 100 normal kiz bireyde D-temel ¢izgisinin son-
lanimim en sik 11. pozisyonda bulmus ve modal tipleri 11>9>7 olarak saptamistir.
Yazara gore, erkek ve kizlarda C-temel ¢izgisi daha ¢ok radial, daha sonra ulnar ve prok-
simal pozisyondadir. deDiaz Ungria ve Martin (8), 5 Yukpa kabilesinde temel ¢izgi in-
deks degerlerinin 21, erkek Chaparro bireyinde 7.36, 33 erkek Pariri bireyinde 6.52, 30
erkek Irapa bireyinde 6.08, 15 Macoa erkek bireyinde 6.80, 13 Japreria erkek bireyinde
6.15 ve total 112 erkek bireyde 6.55 + 1.51, 19 Chaparro kiz bireyde 6.50, 26 Pariri kiz
bireyde 5.87, 22 Irapa kiz bireyde 6.57, 20 Macoa kizda 6.8, 8 Japrena kizda 6.38 ve to-
tal 97 kiz bireyde 6.40 + 1.37 saptamiglar; Chaparro ve Pariri, Chaparro ve Irapa kabi-
lelerinde indeks degerleri akimindan énemlt farklar bulmuglardir. Satyanarayana Rao
(11), Andhra Pradesh'ten 130 Konda Reddy kabile erkeklerinde A-temel ¢izgisi sikliginin
4>3>5', B-temel ¢izgisinin sikhigimin 5'>7>5">4, C-temel ¢izgisi sikliginin 9>5">5',
D-temel gizgisi sikhgimin 11>9>7 sirasinda oldugunu saptamiglardir. Malhotra ve
Sarkar (10), 48 Nicobarase erkek bireyinde A-temel ¢izgisinin 1. yere sonlamim oranini
sol elde 17.02 olarak saptamig, sag elde gozleyememis; A-temel ¢izgisinin bitim yeri
siras1 sol elde 3>1>5>4, sag elde 3>5>4, C-temel ¢izgisinin ulnar tipte, D-temel
¢izgisinin sonlamm yer sirasini sol elde 9>7>11, sag elde 11>9>7 olarak bulmuslardir.
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Dash Sharma (7) ile Dange ve Gupta (6) A-temel ¢izgisinin 1. yere sonlamimu ile
ilgili oram duigiik, Malhotra ve Sarkar (10) ise, sundugumuz ¢alismadakine yakin oranda
bulmuglardir. Sunulan ¢ahigymada A-temel ¢izgisinin sonlanim yer siralanimi erkek ve
kizlarin sol ellerinde 3>5'>1, erkeklerin sag ellerinde 5'>3>11, kizlarin sag ellerinde
5'>3>5" olarak saptanmistir ve Dash Sharma (7) 'min sonuglarina uyum gostermektedir.
B-temel ¢izgisi erkeklerin sol ellerinde 5">5'>7, sag ellerinde 7>5">5", kizlarin sol
ellerinde 7>5'>5", sag ellerinde 7>5">5"' sonlamim sirast gostermekte olup, lite-
ratiirdekinden farklilik arzetmektedir. C-temel ¢izgisi erkeklerin sol ellerinde 7>9>5",
saf ellerinde 9>7>5" sonlanma siralamimi gostermekte olup, Dange ve Gupta (6)'nin
materyalinin sag ellerindeki bulgulara uyum géstermektedir. D-temel ¢izgisi erkeklerin
sol ellerinde 9>7>11, sag ellerinde 11>9>7, kizlarin sol ellerinde 9>7>5", sag ellerinde
11>9>7 yer siralamimu gostermekte ve Balgir (4), Dange ve Gupta (6), Satyanarayana
Rao (9)'nun materyallerinin sag ellerindeki, Dash Sharma (7)'nin materyalinin her iki
ellerindeki yer siralanim bulgularina uymaktadir. Atasu (1)'nun bulgular ile buradakiler
kargilagtinlacak olunursa, sunulan ¢aligmada erkek Tiirk ¢ocuklarinin sol ellerinin 4.
yerinde A-temel ¢izgisinin sonlanimi siktir. A-temel ¢izgisinin ayni elde 5'. yerde fazla,
sag elde 1. yerde sik, 11. yerde az goriilmektedir. B-temel ¢izgisi sol 5'. yere fazla, 7.
yere az agilmaktadir. C-temel ¢izgisi sol 9. bélgede ve X 'te az, sag 7. yerde fazla, 9.
yerde azdir. D-temel ¢izgisi sol elin volar yiizeyinin 11. yerinde az, sag 7. ve 11. yerinde
az, 9. yerde fazla sonlanmaktadir.

Temel ¢izgi indeks deferi deDiaz Ungra ve Martin (7), Dash Sharma (6) 'minkiler ile
farklilik g6stermektedir.
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DERMATOGLYPHICS OF TURKISH CHILDREN: V. SOLE PATTERNS
Summary

Sole patterns of 250 male and 250 female Turkish children were investigated and compared with those of
in the literature. There were more 1T loops and 2" triradii on the soles of the males and were less T and IV loops,
and p" and z triradii on the soles of the females. There were less 11T loops and p' and 2' triradii and were more
V loops and c triradii on the soles in both sexes.

Key words: Dermatoglyphics - Population study - Sole patterns

Ozet

250 erkek ve 250 kiz Tirk gocufunun ayak tabanlarindaki émekler degerlendirilmis ve sonuglar
literatirdekiler ie kargdagtinlmistr.

GIRIS

Derioymaciklart ile ilgili yabanci kaynakli yayinlar olmakla beraber, Tiirk
toplumunu ilgilendiren derioymaci@i ¢alismalarinda, ayak tabam ornekleri ile ilgili
degerlendirme verileri yoktur. Bu c¢aligmalar upta, kromozom anomalileri (1) ve
dogmalik el kusurlan (2)'inda 6nem tagimaktadir.

Sunulan ¢aligmada amag, upta derioymacigi ¢calismasi yapacaklara kontrol verilerini
saflamak ve ¢alismada gozlenen bulgulan literatiirdekilerle karsilastirmaktir,

MATERYAL ve METOD

Materyali Ankara Hasanoglan llkokulu'ndan rastgcle scgilen, saghikli, 7-14 yaslan arasinda, Tiirkge
konusan, islam 250 erkek ve 250 kiz 6grenci olusturmustur. Ofirencilerin ayak tabanlarindaki derioymaciklan
FFavrot Inc. firmas: tarafindan imal edilen kimyasal bir sivt ile 1slaulmig 1stampa ve bu siviya duyarh 6zel
kapular ile alinmugtir (3). Ayagin volar yiizeyindeki 6mekler Penrose ve Loesch (4)'n topolojik metoduna gére
degerlendirilmigtir.

AdliTip Derg., 6,15 - 17 (1990)




Adli Tip Dergisi 1990; 6(1-2): 15-17

16 M. ATASU

Tablo L. Tirk ¢ocuklannin plantar mek tiplerinin ylizde ve mutlak frekanslan.

Sol ayak Sag ayak Sol + Sag ayak
Omek Tipi Erkekler Kizlar Erkekler Kuzlar Erkekler Kizlar
Timekler

I 209 (83.6) 210 (84.0) 214 (85.6) 210 (84.0) 423 (84.6) 420 (84.0)

I 119 (47.6) 102 (40.8) 89 (35.6) 93 (37.2) 208 (41.6) 195 (39.0)

I 17 ( 6.8) 17 ( 6.8) 16 ( 6.4) 18( 7.2) 33 ( 6.6) 35( 7.0)

I 70 (28.0) 49 (19.6) 69 ( 2.6) 54 (21.6) 139 (27.8) 103 (20.6)

I 142 (56.8) 120 (52.0) 154 (61.6) 146 (58.4) 296 (59.2) 276 (55.2)

i 47 (18.8) 21( 8.4) 50 (20.0) 31 (12.4) 97 (19.4) 52(10.4)

v 35(14.0) 17 ( 6.8) 47 (18.8) 24 ( 9.6) 82 (16.4) 41 ( 3.2)

v 5(20) 6(2.4) 8( 3.2) 4( 1.6) 13 (2.6) 10 ( 2.0)

e 1(04) 0( 0.0y 0( 0.0 0( 0.0) 1(0.2) 0(00)

\Y 0( 0.0) 1(04) 6(24) 3(12) 6(1.2) 4(08)

v 46 (18.4) 35 (14.0) 52 (20.0) 46 (18.4) 98 (19.6) 81 (16.2)

Triradiuslar

e 132(52.8) 106 (42.4) 97 (38.8) 84 (33.6)  229(45.8) 190 (38.0)
f 210 (84.0) 189 (75.6)  209(83.6)  199(79.6)  419(83.8) 408 (80.1)
g 0( 0.0) 0( 0.0) 0( 0.0) 0¢ 0.0) 0¢ 0.0) 0( 0.0)
p 73 (29.2) S6(22.4) 124 (49.6) 104 (416)  197(39.4) 160 (32.0)
p 73 (29.2) 77 (30.8) 47 (18.8) 56(22.4)  120(24.0) 133 (26.6)
P 27 (10.0) 11( 4.4) 32 (12.8) 12¢ 4.8) 59 (11.2) 23 ( 4.6)
h 45 (18.0) 36 (14.4) 54 (21.6) 48 (19.2) 99 (19.8) 84 (16.8)
z 104 (41.6) 79 31.6) 111 (44.4) 79 (31.6)  215(43.0) 158 (31.6)
Z 28(112) 18(72)  24( 9.6) 23( 9.2) 52(10.4) 41 ( 8.2)
7 6( 2.4) 3(1.2) 7( 2.8) 3(1.2) 13 ¢ 2.6) 6( 1.2)
Omek 2796 + 2.508 + 2.508 + 2316 + 5120 4.816 +

sikligy 0.082 0.061 0.742 0.065 0.150 0.128
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SONUC

Erkek ve kiz Tiirk ¢ocuklarinin plantar derioymacigi ornekleri Tablol'de
gosterilmistir. Erkek ¢ocuklarinin sol ayaklarinda 11, V ilmekleri, e ve f triradiuslari, sol
sag ve her iki ayaklarinda III, IV ilmekleri, p" ve z triradiuslar kizlarinkine gore
fazladir. Erkek ve kiz Tiirk ¢ocuklarinin sol ayaklarinda i;ilmegi, f ve p' triradiuslar
fazla, III ilmegi ve p triradiusu az, kizlann sag ayaklannda IIT ve V ilmekleri fazladur.

TARTISMA

Penrose ve Loesch (4), Ingiliz popiilasyonundaki plantar rneklerini kendi bulduklan
sisteme gore siniflandirmig ve rnek frekanslanni belirtmiglerdir. Bu siniflandirma gekli
ozellikle derioymacif érneklerinin daha kesin gruplandiriimas: ve simetri agisindan
onem tasimaktadir. Sunulan ¢aligmadaki Tiirk ¢ocuklannin plantar derioymaciklar daha
onceki arastirmalarin sonuglar1 gegenlerinkiler ile kargilastirildiginda, erkeklerde plantar
I ilmegi ve z' triradiusu, kizlarda T 6zellikle IV ilmegi, ayrica, p" ve z triradiuslari, her
iki cinsiyette III ilmegi, p' ve z' triradiuslan az, 6zellikle V ilmegi ve ayrica, e triradiusu
fazladur.

KAYNAKLAR
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Evaluation of Hepatitis-B Surface Antigen
As a Forensic Marker
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HEPATITIS B YUZEY ANTIJENININ ADL! ISARET OLARAK
KULLANILABILIRLIGININ INCELENMESI

Ozet

Kanda yabanci antijenlerin bulunmasi ikizleri ve yakin akrabalan birbirinden ayirmada adli agidan gok
biiyiik énem tagiyabilir. Bu goriisten yola gikilarak hepatit yiizey antijeninin (HbsAg) kan lekelerinin
kaynagim belirlemede adli marker (isaret) olarak kullanilabilecegi diigiiniildii. Cift antikor sandvig prensibine
dayanan ELISA yéntemi kullanilarak kan lekelerinde HbsAg varli: aragtinldi. Kan lekelerinde HbsAg'nin
dayamiklilifi ve Haydarabad popiilasyonundaki frekans: incelendi. Normal kogullarda 5 hafta bekletilen kan
lekelerinde dahi HbsAg'nin saptanabildigi goriildii. Taranan 2150 kiginin %11.4'linde HbsAg'ye rastlandi.
Frekansi 0.08 olarak hesaplanan HbsAg'nin incelenen popiilasyonda amibli dizanteri, influenza ve tiiberkiiloz
kadar yaygin olmamasi sayesinde, bu antijenin adli isaret olarak kullanilabilecegi, ikizleri ve yakin akrabalan
birbirinden ayirmada yararlanilabilecegi sonucuna varildi.

Summary

The presence of extraneous antigens in blood may be of unique forensic importance in discriminating
source among identical twins and genetically close related individuals, Hepatitis surface antigen (HBsAg) as a
forensic marker in establishing the source of blood stains has been evaluated by studying the stability of
HBsAg in stains and its frequency in Hyderabad population. Microstrip based double antibody sandwich
ELISA is employed to detect HBsAg in blood stains. HBsAg was found to be stable up to 5 weeks in blood
stains exposed to ambient conditions.

Key words: HBsAg - ELISA - Storage - Stability - Frequency

INTRODUCTION

Human blood contains several components which are highly useful in forensic
analysis (1). Species specific antigens (2), blood group substances (3), polymorphic
enzymes (4), and human leucocyte antigens (5), which constitute the expressed part of
genome are being extensively studied to find out the source and to individualize blood

and its stains,
Adli Tip Derg., 6, 19 - 24 (1990)
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Analysis of highly variable tandem repeats (HVTR) of DNA by using multilocus
probes (MLPs) and single locus probes (SLPs) with or without polymerase chain
reaction (PCR) is a new advancement being applied as a final test for individualization
or sexing of bodyfluid stains and tissues (6). Blood may also harbour antigens derived
from pathogenic bacteria, virus, protozoa or other micro-organisms in free or as
circulating immune complexes (7) which could be highly informative as forensic marker
in individualization of source of blood stains especially where genetic markers fail to
distinguish biological samples derived from two related individuals. An elaborate study
of extraneous antigens and their potential in forensic investigation therefore assumes
unique importance.

In this study we have evaluated the stability of hepatitis surface antigens (HbsAg) as
an extraneous marker by examining (a) the stability of HBsAg antigens in stains stored
for various lengths of time at room temperature and (b) prevalence of HBsAg in
population at Hyderabad. Microstrip based double antibody sandwich and highly
sensitive ELISA is employed to detect HBsAg.

MATERIALS and METHODS

Microstrips (16 wells) coated with antibodies to HBsAg were purchased from Hoechst India Ltd (India).
Wells were blocked with 2 % BSA. Second antibody to HBsAg labelled with horse radish peroxidase enzyme
was also obtained from the same source. All incubations were carried out in phosphate-buffered saline (PBS),
pH 7.2 and washings at the end of each binding step were carried out in PBS, pH 7.2 with 0.1 % Tween 20
@®). :

Blood stains: Hepatitis positive blood samples were obtained from Gastroenterology Department of
Osmania General Hospital, Hyderabad. Sixty blood stains, each approximately 1.0 em?, were prepared on
sterile cotton cloth by pouring sufficient volume of blood. Stains were divided into 6 groups, each comprising
of 12 stains and left at room temperature in petridishes. On the first day each group was screened for the
presence of HBsAg and subsequently testing was done at the end of every week up to 5 weeks. Two stains
from each group were used as representatives of group during each testing.

Stain extracts: Stains were cul into fine pieces and extracted in 500 pl of normal saline for one hour,
in separate microfuge tubes (1.0 ml). Later the bottom of the microfuge tube was punctured, placed in 1.5 ml
tube and centrifuged for 15 mins at 1000 rpm. Stain extract was collected in the outer tube. 100 pl of extract
of each stain was used to detect the presence of HBsAg.

ELISA procedure: Anti-HBsAg antibody coated microstrip was taken out from the refrigerator and
acclimatised at room temperature.

First two wells of microstrips were charged with 100 pl of positive controls. Extracts of stains of 6
experimental groups (Figure 1) were tested in remaining 12 wells. From each group two stain extracts were
tested side by side in serial order. Wells afier loading with extracts were covered with adhesive foil and
incubated at 37°C for 4 hours. Thereafter, wells were washed 3 times with washing buffer. 100 ul of second
antibody (1:1000 dil) were added in each well and incubated for 30 min at 37°C. Wells were again washed three
times with washing buffer and 100 pl of 0.2 % o-phenyldiamine (OPD) in citrate buffer, pH 5.5 was added to
each well, covered and kept for 30 min at room temperature in dark.

The reaction was terminated by adding 100 pl of 2 N HCl. The intensity of the colour was read visually
against positive and negative controls (Figures 1 and 2 ; Table I).

Population Study: 2150 individuals were screened for the presence of HBsAg in their blood by using
the ELISA method.
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Figure 1. Schematic diagram showing the controls (wells 1 to 4) and test samples in wells 5-16 of
microstrip.

Table I. Stability of HBsAg in blood stains.

Reaction intensities in various groups*®

I I I v v VI
0" day 4+ 4t 4t 4r 4t gt
1st week 4t 4+ 4t 4t 4+ 4+
2nd week 3+ 3+ 3+ 3+ 3% 3t
3rd week 2t 3+ 3t 3+ 1+ 3+
4th week 2t 2t 2+ 2t 1+ 1+
5th week 1+ 1+ 1+ 1t 2t 1+

* 4t = very strong, 31 = very strong, 2% strong, 1T = weak

Figure 2. Typical 16 well Microstrip used in the study.
Wells no. 1-2 contain positive control, 3-4 negative control and the rest are used for the blood stain extracts.
Positive reactions are clearly seen in comparison with the negative controls.
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RESULTS AND DISCUSSION

The stability of a biological marker for forensic analysis depends upon the amount
of information it can provide and it's stability in body fluids and their stains besides
somatic and germline stability. Many endogenous genetic systems present in blood and
other body fluids are highly polymorphic, stable in the stains for longer periods (9) and
follow Mendelian fashion of inheritance (10). Hence endogenous markers are highly
informative and routinely analysed for forensic purpose, an extraneous marker can be of
forensic utility provided it is stable in stains and it's frequency distribution in a given
population is known.

Hepatitis is a very important disease and the hepatitis surface antigens are easily
detected in the body fluids of infected persons. We have therefore opted HBsAg as a
useful marker for forensic study. We could successfully detect HBsAg in blood stains
stored up to 5 weeks. Stains of one day and one week old gave very strong positive
reactions and thereafter the intensity of the reaction gradually declined with the length of
storage period. In five-week old stains the reaction was relatively weak. HbsAg positive
stains could clearly be detected from negative controls. HbsAg are spherical and high
molecular weight proteins measuring 22 nm in diameter (11). High molecular weight
and strong antigenicity of HBsAg are responsible for its extreme stability. Isolated
HBsAg was found to be stable for more than 20 years when stored at -20°C and it is not
destroyed by UV radiation (12). It is reported that HBsAg retains its antigenicity in
conditions in which the infectious virus is rapidly inactivated (13). Eventhough
temporal disintegration of HBsAg has been observed in stains exposed to ambient
climatic conditions, the rate of deterioration is significantly low (Figure 3) and their
presence was unambiguously detected even after five weeks.

Table II. Incidence of HBsAg in Hyderabad population.

S. No. Population group No. of subjects tested % of positive cases of HBsAg
1.  Hospital staff 314 10.0
2. Professional and voluntary blood donors 1300 72
3. Antinatal 300 3.0
4. Mentally retarded 86 26.7
5. Prison children 150 22.0
Total 2150 11.4 %

1
Frequency of HbsAg =1 x —— =0.08
11.4
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Several authors reported the successful detection of HBsAg in fresh tissues and body
fluids (14,15). But no reports were available on the stability of HBsAg in stains and
their detectability. From the present study it is clear that the HBsAg present in blood
stains are highly stable, that they could withstand the stress of normal climatic
conditions up to 5 weeks and could be detected by using a suitable method.
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Figure 3. Temporal disintegration of HBsAg in blood stains stored for different lengths of time.

Disease marker of high prevalence is not satisfactory for forensic considerations. In
this respect HBsAg marker is highly suitable for forensic investigation as its
distribution is not very high in the population unlike other diseases such as amoebiasis,
influenza and tuberculosis. However, meaningful conclusions could only be drawn for
extraneous marker analysis, when other genetic systems are also simultaneously
examined. Hepatitis is not endemic to India and its prevalence is moderate. The
frequency of HBsAg in Hyderabad population was found to be 0.08 (Table II). The
probability of finding another stain with HBsAg depends upon the frequency of the
marker in that population. Lower the frequency of a marker, lower will be the
probability and it is highly suitable for the forensic analysis.

The presence of HBsAg in the stains found at crime scene and also in the blood of
suspect could be of immense help as additional marker to supplement the findings
obtained by typing the other genetic systems. Merits of HBsAg in forensic analysis
supersedes the inherent demerits of lack of germline and somatic stability and infective
risk posed by antigen, especially in cases requiring discrimination between identical
twins and genetically very close related individuals.
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Ions As Vital Reaction Markers
Comparative Study with Histamine and Serotonin
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IYONLARIN CANLILIK BELIRTECI OLARAK KULLANIMI,
HISTAMIN VE SEROTONIN VERILERI ILE KARSILASTIRILMASI

Ozet

Adli uptaki 8nemli konulardan birisi de, cesetlerin iizerindeki yaralann ne zaman (6liimden 6nce veya
sonra) meydana geldigini tesbit edebilmektir. Bu amagla, domuz derisi iizerinde élim 6ncesi ve sonrast belirli
zaman araliklannda olusturulan yaralarda kalsiyum, magnezyum, bakir ve ginko diizeyleri atomik sogurma
spektrofotometrisi; histamin ve serotonin diizeyleri ise spektrofluorometri yéntemiyle izlendi.

4 aylik olan 10 domuzun kullamldig1 aragtirmamizda, hayvanlar canhyken sirt derisine cerrahi bistiini ile
6 insizyon yapildi. Bu islemi izleyen degisik siireler (0,10, 20, 30, 60 ve 120 dakika) igerisinde Sldiiriilen
hayvanlarda, ayni yéntemle, postmortem yaralar olusturuldu. Lezyonlardan alinan 7-8 ¢m ¢apindaki deri
pargalan -30°C'da donduruldu. Elde ettigimiz sonuglar, histamin ve serotoninin canhhk belirteci olarak
onemlerini dogrulamig, ayrica, adi gegen iyonlann belirtiminde kullanilan kolay, duyarli ve 6zgiil yéntemin
yara yasini saptamada tagidigi 6nemi kanitlamagtir.

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.

Key words: [ons - Histamine - Serotonin - Vital reaction

INTRODUCTION

The application of enzymohistochemical and biochemical studies has supposed an
important contribution to the differential diagnosis between vital and postmortem
wounds. The study of the activity of some enzymes at the edge of wounds (alkaline
phosphatase, esterase, aminopeptidase, etc.) mainly by Raekallio (1-3) and the study of
some lysosomal enzymes such as cathepsins by ourselves (4-6) has been added to former
investigations using histamine and serotonin (7-10). This kind of markers permit the
detections of signs of vitality in wounds performed only few minutes before death.

Adli Tip Derg., 6,25 - 32 (1990)
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Forensic practice need to employ these markers when wounds were made in
moments closed to death; in these situations it is going to be difficult to differentiate
the vital origin from the postmortem one only with macroscopic techniques. From
some years ago we have been working in this field, looking for vitality markers of
great sensibility and specificity. One of the markers that have been studied are some
metallic ions (Ca, Mg, Cu, Zn, Fe) that showed the best results in former works
(12,13). As we have also demonstrated their postmortem stability (6), these kind of
markers can be specially usefull in those situations where the autopsy is performed in
cadavers recovered some days after death.

At the same time we have determined the levels of the well known amines histamine
and serotonin to compare their levels and evolution along the time with the ion's ones,
following a previous work in the same kind of investigation 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 after or before the death, but also how many
minutes before death was performed.

MATERIALS and METHODS

We have employed ten domestic pigs (age: 4 months; body weight: ~100 kg). Six vital incised wounds
were made with a surgical blade scalpel to every animal in the back. Each wound has a different "time of
evolution” (1ime elapsed between the moment of wounding and the moment of death). These times were of 0,
10, 20, 30, 60 and 120 minutes. The animals were sacrified by dellocation, washed with water and gently
shaved; after shaving we made another identical wound (postmortern wound), in a homolateral place of the
back. To obtain the samples we cut a piece of skin of 7-8 cm around the wound that was immediatly frozen at
-30°C until using. .

Before making determinations, each wound were divided as follows:

VITAL WOUNDS POSTMORTEM WOUNDS
B, :edge of vital wound, until 3 mm C, :edge of postmoriem wound, until 3 mm
B, : edge of vital wound, from 3 mm C, : edge of postmortem wound, from 3 mm

A : control zone: skin not injuried

To determine jons we have employed a method formerly employed by ourselves (6,12,13). Once
weighted, one gram of dried pig-skin without fat was calcinated in an electric oven at 500°C for 6 hours; ashes
were dissolved in 3 ml of concentrated HCI and dried out in a heater and diluted in 25 ml of 3 % HCl, where
were made the different determinations. The levels of Ca, Mg, Cu, Zn and Fe were measured by AAS with a
Perkin-Elmer Spectrophotometer mod. 560 ; working conditions are expressed in Table I. Standard curves for
control were made with standard solutions of each element (Carlo Erba, R) diluted in 3 % HCI.

Histamine was determined according to a classical and efficient method (14) based on the butanolic
extraction of histamine; this butanolic layer is further mixed with NaOH and heptane to eliminate
contaminants and closely-related products; finally, histamine is extracted with 0.1 N HCl and condensed with
ortho-phtalaldehyde (OPT, Sigma, R) in acid medium, resulting a strong fluorescence that was measured with
a Perkin-Elmer mod. MPF43A spectrofluorimeter (Exc: 360 nm; Em: 450 nm). Calculations were made by
comparison of the results with standard curves of histamine (Sigma, R).
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To determine serotonin we have followed the method formerly employed with the same purposes by
Racekallio et al (9), who made a modification of the original procedure (15). This method s based in the native
fluorescence of serotonin in acid medium (pH: 2.5), that can be measured with a spectrofluorimeter (Exc: 295
nm; Em: 345 nm). Results were plotted against a standard curve made with serotonin (Sigma, R).

The statistical study of the results was carried out with a Student's- test for coupled samples to compare
differences between diverse zones. Additionally we made tests of linear regression and correlation to compare
the evolution of histamine and serotonin levels with those of the different ions.

Table 1. Working conditions for AAS.

Element Wavelenght Stit Fuel Oxidant Standards
{nm) (nm) (kglem?)  kg(cm?)

Ca 422.7 0.7 40 55 0.10 mg %
020 mg %

Mg 285.2 0.7 40 20 S0ug %
100 ug %

Cu 3247 0.7 40 20 50 ug %
100 pg %

Zn 213.9 0.7 40 20 50 ug %
100 pg %

Fe 2483 0.7 40 20 50 ug %
100 pg %

Table II. Markers with statistical signification between wounds edge and control zones.

Marker Time of Evolution Signification

Ca 0,10,60 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 0 p <0.01

60 p < 0.05

Histamine All the series p <0.01

Serotonin All the series p <0.01
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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,B1,B2,C1 and C2).

Table II shows only the statistically significative results.
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Figure 1. Evolution along the time of Ca levels in all the zones.
(*Byj;%Bp;0A;wCjand Cp)
DISCUSSION

We have obtained statistically significative differences in all the times studied for
histamine and serotonin. Their evolution along the time at the edge of vital wounds has
been according 1o many previous authors (1,2,3,5,9,10,12). Ion's levels are really useful
to differcntiate vital from postmortem wounds.
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Figure 2. Evolution along the time of Mg levels in all the zones.
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Figure 3. Evolution along the time of Cu levels in all the zones.
(*By;%«By;0A;#Cjand Cp)
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The best results are obtained with Ca, but all the jons are useful (Table 1I).
Nevertheless, the main problem we have is originated by the relatively high standard
deviation (SD) that, although they are lower than in our previous works (6,12,13) they
are still important. This high SD is due to the employ of different and not typical
animals of laboratory; so, the biological variation is here specially increased, although
we have to take account that this variation is going also to be observed in human
samples and is going to be necessary everytime to compare a piece of wounded skin
with a homolateral and not-wounded one (in our samples, zones A, C1 and C2).
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Figure 4. Evolution along the time of Zn levels in all the zones.
(*B1;4By;0A; %CqandCy)

The statistically significative increasing of the levels of the ions at the edge of the
vital wounds (B1 and B2) in relation 1o the edge of the postmortem (Ct and C2) and the
control zones (A) show their ability as markers of the vitality of the wound (Table II).
They are involved in many physiological processes in the skin and also in the response
of the tissues to injuries (acute inflammatory reaction) do perfectly justify their
increasing. .

Nevertheless, the no correlation between histamine and Ca, between serotonin andCa
and among the different ions themselves or with histamine or serotonin, make us to
doubt about the usefulness of these elements to determine the data of vital wounds.
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In summary, we can conclude that the study of the levels of Ca, Mg, Cu, Zn and Fe
at the edge of the wounds is very useful to establish the differential diagnosis between
vital and postmortem wounds. At the same time, the employ of histamine and serotonin
as markers of vitality is very useful to establish -besides- the data of the vital wounds.
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Figure 5. Evolntion 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 zones.
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Figure 7. Evolution along the time of serotonin levels in all the zones.
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Alkol Almis ve Kafa Travmasina Maruz Kalmis Kisilerde
Klinik Tanimin Onemi

SEBNEM KORUR FINCANCI, BILGE KIRANGIL, SEVKI SOZEN

Adli Tip Kurumu, Istanbul, Tiirkiye

IMPORTANCE OF CLINICAL DIAGNOSIS IN CASES OF
DRUNKENNESS AND HEAD INJURY

Summary

As the clinical features of drunkenness and head injury are similar a person with a head injury showing
minirmal or no scalp lesions who has had a few drinks, may be examined and treated only for his drunkenness;
it is well to remember that a high blood alcohol does not exclude grave head injury.

In this study, high blood alcohol levels were found in 16.41 % of 201 and 14.62 % of 376 cases of head
injury in 1985 and 1988 respectively, whose autopsics have been carried out in the Council of Forensic
Medicine of Turkey.

When head injury is sustained by a person in a drunken state, the diagnosis must be supported by keen
clinical examination, and it is wise to watch such a complex subject for some time, as a patient. This is
necessary both for choosing the right medical treatment and for indicating the cause in case of death. If death
oceurs before diagnosis, autopsy should be carried out. Only an autopsy will avoid juridical doubt.

Key words : Drunkenness - lead injury - Clinical examination

Ozet

Asin alkol aliminda ve kafa travmalannda benzer klinik bulgulann onaya ¢ikmasi nedeniyle, ozellikle
olay dncesi alkol almig ve kapal veya kafadaki lezyonu klinik olarak dikkat cekmeyen kafa travmasina maruz
kalmig kistlerde, klinik muayene sirasinda solunum havasinda alkol kokusu alinmasi, kafa travmasimn géz
ardi edilmesine neden olabilir.

Yaptigimiz aragirmada, 1985 yilinda Adli Tip Kurumu Morg lhtisas Dairesi'nde otopsisi yapilan 201
kafa travmasi olgusundan % 16.41'inin, 1988 yilinda aym yerde otopsi uygulanan 376 kafa travmas:
olgusundan % 14.62'sinin kaninda alkol saptandigi anlasilmistir.

Kafa travmasina maruz kulmig ve olay éncesi alkol almig kisilerde, klinik 1akip ve tetkiklerle kesin tant
konmalidir. Bu iglem, hem tedavi ve hem de 6liim meydana geldiginde kesin 6liim nedeninin belirlenmesi
agisindan 6nem tagimaktadir. Bu tir olgularda kesin 1aniya varilmadan &lim meydana gelmisse, mutlaka
otopsi uygulanarak kesin 6liim nedeni belirlenmelidir. Ancak bu surete adli bir olayin agiga gikmadan
kapanmasi énlencbilir.

Adli Tip Derg., 6, 33 - 39 (1990)
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GIRIS VE AMAC

Kapal veya goriilebilir lezyonu klinik olarak dikkat cekmeyen kafa travmalarina
maruz kalmig ve olay oncesi alkol almig kigilerde kafa travmasinin varlift gbézden
kagabilir. Koma 6ncesi ve koma doneminde benzer bulgularin hem kafa travmalarinda
hem de agirt alkol alanlarda goriilmesi nedeniyle, solunum havasinda alkol kokusu
alinmast klinik tani agisindan yaniltict olabilir. Dolayis: ile benzer semptomlar veren
yiiksek miktardaki alkol alimi ile kafa travmasi arasinda ayirict tanu sartur. leri tetkikler
ve klinik takip yapiimaksizin alkol komasi 6n tanisi konulan ve kafa travmasina maruz
kalmig bir kigide 6limiin vukua gelmesi bazan adli hatalara neden olabilir, Bu tiir
olgularda otopst yapitlmadan cesedin gomiilmesi de gergegin ortaya ¢ikmasint
engelleyebilir.

Bu ¢aligma, 1985 ve 1988 yillarinda kafa travmasina maruz kalmig ve otopsileri
Adli Tip Kurumu Morg Ihtisas Dairesi'nde yapilmug olan olgularda 6Imeden 6nce alkol
almig ve alkol almamig olanlarin arastiriimass amaciyla yapilds.

MATERYAL ve METOD

Konu igerigine bagh olarak Adli Tip Kurumu'nca 1985 ve 1988 yillarinda otopsisi yapilarak kafa
Lravmasi saptanan olgulann:

1- Kafa travmasinin tiirii ve bunlar arasindaki 8liimiinden dnce alkol almis olgularn orani ile,
2- Yag gruplanina gore dagilimlars irdelenmek lizere dokiimleri yapudr.

BULGULAR

Yapilan aragtirmada, 1985 yilinda otopsisi yapilan 201 kafa travmas: olgusundan %
16.41'ini kapsayan 33 olguda ve 1988 yilinda otopsisi yaptlan 376 kafa travmasi
olgusundan ise % 14.62'sini kapsayan 55 olguda kanda alkol saptanmistir (Tablo [,
Sekil 1).

Table L. Kafa travmasina maruz kaldif anlagdan olim olgulannda olay éncesi alkol durumu.

Alkol : - Alkol : + Toplam
Say!1 %o Say: Yo
1685 168 83.59 33 16.41 201
1588 321 85.38 55 14.62 376

Toplam 489 8475 88 1525 s17
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Olgu sayist
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Sekil 1. Kafa travmasina maruz kaldig1 anlagilan 6liim olgularinda olay oncesi alkol durumu.
Kafa travmasina yol acan nedenlerin baginda, trafik kazasi ve darp olayinin yer aldi§t

anlagilmig ve bu olgularda alkol aliminin diger nedenlere bagh kafa travmalarindan daha
fazla oldugu belirlenmigtir (Tablo 11, Sekil 2).

Tablo I1. Kafa travmasina maruz kaldig: anlagilan 6liim olgulannda olay tiirine gére alkol durumu dagilimi.

1985 1988 Toplam

Alkol: - Alkol:+ Alkol:- Alkol:+ Alkol:- Alkol:+

Traftk kazasi 39 7 100 16 139 23
Darp 46 8 75 19 121 27
Yiiksekten diigme 19 5 52 10 71 15
Atesli silah 26 5 49 7 75 12
Diigme 9 2 19 2 28 4
Is kazast 4 - 16 - 20 -
Bilinmeyen 25 6 10 1 35 7

Toplam 168 33 321 55 489 88
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Sckil 2. Kafa travmasina maruz kaldigt anlagilan 6lom olgularinda olay tiri ve alkol durumu dagilimi.

Alkol almig ve kafa travmasina maruz kalmig olgulanin 21-40 yaglar arasinda
yogunluk kazandifr saptanmigtir (Tablo III, Sekil 3). Olgular, otopsi olgulart
oldugundan, sliimden 6nceki doneme ait klinik bulgular degerlendirilememigtir.

Tablo 111. Kaninda alkol saptanan kafa travmast olgularinin yag ve olay tiiriine gore dagdimu.

Yas Darp  Trafik  Yiksckten Ateslt  Digme Bilinmeyen Toplam
kazast  diigme silah

0-10 - - 1 - - - l
11-20 - { 3 - 1 - S
21-30 10 8 - 6 1 - 25
31-40 6 3 6 5 - - 20
41-50 5 4 2 1 - 1 13
51-60 6 S 2 2 3 18
6l< - 2 1 - 3 6

88

N
—
N
£
~

Toplam 27 23 1
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Sckil 3. Kaninda alkol saptanan kafa travmast olgulaninin yag ve olay tiirine gore dagilime (olay tiirii
saptanamayan 7 olgn degerlendirilmeye alinmamiguir).

TARTISMA

Kapali kala travmalarinda cilde ait lezyonlar gériilmez. A¢tk bir kirtk mevcutsa, agik
kraniyo-sercbral travmadan bahsedilir. Kapali kafa travmalarinda da kafatast kiriklart ile
beyin harabiycti ve kanamasi meydana gelebilir. Kafaya yonelik darbe yeteri kadar agir
ise, travmaya maruz kalan kiside, kendinden gegme halinden derin komaya kadar degisen
biling kayiplar: ve hatta ani 6lim ortaya ¢ikabilir. Kafa travmalanndan sonra kirik veya
kompresyon olmadan ortaya gikan kontiizyo serebride, sersemleme, suur bulanikligt ve
halta suur kaybi gortlebilir. Agir kontiizyoda sahis bulbus felcinden 6lebilir. Kontiizyo
sercbride genclhikle travmanin isabet ettigi yerde (coup) ve beynin bu bolgesine uyan
kargt taralinda (countre coup) lezyonlar olugur. Hemen daima subaraknoidal bir kanama
meydana gelir. Afir sekillerinde subdural kanama olusarak kompresyo sercbri
belirtilerint ortaya ¢ikarr. Kontiizyo serebride ddem tesekkiil ettigi takdirde, bulbusa
basi sonucu birkag saatien birkag gline kadar defigen koma ortaya ¢ikar. Sahis ¢ogu kez
komadan agilamadan, bazan da kisa siren bir 1yilesme dénemini izleyerck ycniden
geligen komaya bagh olarak yasamini yitirir. Agir beyin kontiizyonunda lezyonun
bulundugu bolgeye ait semptomlar da goriliir. Kramplar, irritasyon belirtilery, felgier,
piramidal belirtiler, kafa sinirleri felgleri, pupilla degigiklikleri ve santral ateg ortaya
cikabilir (1,2).
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Kafa i¢i basincinin artmasina neden olan intrakraniyal kanamalar veya beyin ddemi
ile beyin gigmesi, kafa travmalarin takiben ortaya ¢ikabilir (2,3). Genellikle kafatas:
kiriklarinda arteria meningea media lezyonlarina baglh olarak ortaya ¢ikan epidural
hematomlarda, travmaya maruz kalan kigide, travmay1 miiteakip kisa bir iyilik dénemi
(lucid interval, free interval) goriiliir. Bunu takiben hastanin genel durumu akut olarak
bozulur. Subdural hematom, ¢gogunlukla vendz kokenlidir.

Akut, subakut ve kronik olarak ortaya ¢ikar. Genellikle travmadan iki hafta sonra
belirti vermeye baslayan subdural hematom, kronik olarak kabul edilir. Bagagnsi, artic
nitelikte psiko-organik degisiklikler ile koma ve 6liim hastalifin klasik ilerleyis
seklidir. Intraserebral kanama ise, daha az siklikla gériiliir. Travma sonucu intraserebral
bir damann yirtilmasi veya beyin kontiizyonuna bagh olarak gelisir. Arteriyel nitelikli
bir kanama oldugundan belirtiler ortaya ¢abuk ¢ikar. Baslangigta, agir beyin lezyonlar
yoksa, agik dénem goriilebilir (2,4).

Kafa travmalarinda ve agint alkol aliminda, sonugta goriilen komadan 6nce, her iki
halde de serebellum etkilenmesinden geligen bulgular ortaya ¢ikar. Kafa travmalarinda
kafa ici basincinin artmasina veya serebelluma yonelik ani 6liim tevlid etmeyen
travmalara bagli olarak ortaya ¢ikan bu bulgular, alkol ahminda serebellumun dogrudan
etkilenmesiyle olugur. Denge, tonus ve koordinasyonu saglayan serebellumun, bu
fonksiyonlarina ait bozukluklar ortaya gikar. Denge kusuru (ataksi) hem istirahat hem de
hareket halinde goriiliir (5,6). Ataksinin agir1 alkol alimi sonucu ve kafa travmalarinda
olugmasi, alkol almig ve kafa travmasina maruz kalmig kigilerde, asil ve belki de en
6nemli neden olan kafa travmasinin diigiiniilmesini engelleyebilir (7). Tonus kusuru,
hipotoni veya hipertoni geklinde kendisini gosterir. Koordinasyon bozuklugu sonucu
kaslar, istenen gorevleri yerine getiremezler. Serebellum sendromu adiyla bilinen bu
durumda 6l¢i, diyadokinezi kusurlaninin yanisira, dizartri goriiliir. Dizartrinin nedent,
konugma ile ilgili periferik organlarin kaslari arasinda sinerjik bir ¢aligma
yapilamamasidir. Tremor, kigi tam istirahat halindeyken bile goriiliir. Gz yuvarim
ilgilendiren kaslarda ortaya ¢ikmasi sonucu, nistagmus olusur (5). Mayo Klinigi
aragtirma ekibi (8), alkolii de igeren baz: ilaglarin serebellar tipte nistagmus yaptigini
kanmitlamigtir. Normalde, kemik-tendon reflekslerinde bir uyariya bir yamit alinir, Ancak,
serebellar sendromda yamit birkag kez verilir; buna, pandiiler refleks denilmektedir (5).
Alkol komasinda tendon reflekslerinin, uyarilara bazan ¢ok giddetli yanit verdigi, bazan
da hi¢ yamit alinamadif bildirilmigtir (3). Passivite ve serebellar katalepsi difer
bulgulardir.

Komaya neden olamayacak miktarda alkol almig bir kimsede ayrica bir
kraniyo-serebral travma da varsa, ayirici tan1 ¢ok gii¢ olabilir. Suur bulamikhgi,
oryantasyon bozuklugu, retrograd amnezi gibi psisik bozukluklarin yamsira, labil
dolagim, viicut 1s1s1 bozuklufu gibi vejetatif semptomlar yalmzca fazla alkol almig
kisilerde de goriilebilir. Ayiric: tani ¢ofu kez ileri tetkikler ve klinik takiple konabilir,
Kafa travmasina maruz kalip kalmadiklar: kesin olarak belirlenemeyen kisilerin bir siire
klinikte tutulmalan sarttr (2,9).
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Klinik bulgular dikkate alindiginda, alkol alimi ile kafa travmasmin bir digerinin

bulgularin ortebilecedi ve kesin tam1 konulmasini zorlastirabilecegi agikardir. Bu tiir
olgularin ¢liimle sonuglanmas: halinde, mutlaka otopsi uygulanmali ve kesin 6liim
nedeni agia ¢ikardmalidir. Klinikte kesin tanis1 konulamamig bu tiir 6liim olgularinda
otopsi uygulanmadan cesedin gomiilmesi, adli bir olaymn karanlikta kalmasina neden
olabilir.

KAYNAKLAR

1

Dingmen, K. (1977) Nérolgji El Kitabt, 5. 172-177, Inkilap ve Aka Basimevi, Istanbul.

Burri, C., Beck, H., Ecke, H. (1982) Kaza Cerrahisi Travmatoloji (Ceviri: Cever, 1), s. 248-257,
Sermet Matbaasi, Kirklareli.

Gordon, L, Shapiro, H.A., Berson, S.D. (1988) Forensic Medicine, a Guide to Principles, pp. 252-340,
396-435, 3rd edt., Churchill Livingstone, Edinburgh.

Kumral, K., Palaly, 1. (1983) [ntrakranial Kanamalar (Ozdamar, N., ed.) s. 1-25, Ege Universitesi Tip
Fakiiltesi Dekanligi, Yaym Biirosu Ofset Atelyesi, [zmir.

Tiikel, K. (1966) Néroloji, s. 87-114, Universal Ofset Basimevi, Istanbul.

Caliskan, A. (1981) Istanbul Tip Fakiiltesi Klinik Ders Kitaplar: Cilt: 4, Néroloji (Aktin, E., ed.), s.
16-24, 2. Baski, Istanbul Universitesi Istanbul Tip Fakiiltesi Yaymnlan, No. 2820, Sanal Matbaacilik,
Istanbul.

French, H. (1945) An Index of Differential Diagnosis of Main Symptoms, p. 90, 6ih edt., John Wright
and Sons, Bristol (Gordon, 1., Shapiro, H.A., Berson, S.D.'den naklen).

Mayo Clinic Staff (1957) Clinical Examination in Neurology, pp. 94-96, W.B. Saunders Co.,
Philadelphia.

Simpson, K., Knight, B. (1985) Forensic Medicine, pp. 107-138, 0th edt., Edward Amold, London.

Ayri baski igin :

Dr. Sebnem Korur Fincanct
Adli Tip Kurumu,

34246 Cerrahpasa, Istanbul
Tiirkiye



ADLI TIP DERGISI
Journal of Forensic Medicine
Adli Tip Dergisi 1990; 6(1-2): 41-45

Insan Iskelet Kalintilarinda Yas Tesbit Calismalari

OGUZ POLAT », OMER GUNHAN b, AKIF INANICT ©

a) Marmara Universitesi, Tip Fakiiltesi, Adli Tip Anabilim Dali, Istanbul, Tiirkiye
b) Giilhane Askeri Akademisi, Patoloji Anabilim Dali, Ankara, Tiirkiye
¢) Adalet Bakanh, Adli T 1p Kurumu, Istanbul, Tiirkiye -

AGE DETERMINATION IN HUMAN SKELETAL REMAINS

Summary

Age determination in human skeletons can be detected by biologic processes like growth and skeletal
remodelling. Morphology of skeletal components related 1o age show differentiation. This can be used 1o
detect the age of the individual at the time he died by interpretation of morphological differentiation.

In this article, a preliminary report is presented to measure trabecular volume with a bone
histomorphometry method depending on the principle that volume of trabecular bone decreases with age, and
literature is reviewed.

Key words : Age determination - Histomorphometry - Trabecular bone volume

Ozet

Insan iskeletlerinde yag tayini biiyiime ve iskeletsel remodeling gibi biyolojik iglemlerle ilgilidir. Yasa
bagl olarak iskelet komponent morfolojileri de degisiklik gosterir. Bu morfolojik degisiklikler saptanarak
bireyin 6ldiigii dénemdeki yagim belirlemede kullamilir.

Bu yazida, yag ilerledikge azalma gosteren trabekiiler kemik voliimii histomorfometri yéntemiyle
olgiilerek yag tesbiti yapmaya yénelik bir preliminer ¢aligma literatiir gbzden gegirilerek sunulmustur.

Insan iskelet kahintilarindan yag tesbit ¢aligmalart adli antropolojinin en énemli
konularindan birisidir. Insan iskeletlerinde biyolojik yas tesbiti ¢ok sayida biiyiime ve
iskeletsel yenilenme gibi biyolojik faktére baglidir; yaga bagh olarak iskelet
komponentlerinde meydana gelen morfolojik degisimler makroskopik ve mikroskopik
diizeyde gozlenebilir. Yas tesbitindeki tiim metodlar iskeletteki morfolojik degisiklikler
ile kiginin ¢liim anindaki yas: arasindaki iligkiye baghdur.

Adli Tip Derg., 6,41 - 45 (1990)
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Bugiine kadar diglerin geligimi, epifizyel yiizeylerin kapanmasi, kemiklegme
noktalarinin olusumunun arastirilmasi gibi metodlar ¢ocuklarda yag tesbiti igin bagarili
sonuglar vermigtir (1,2). Erigkinlerde ise pubis simfizi morfolojisi, kraniyal suturalarin
kapanmast, kemik ve diglerde degigim ve aginmalar (dislerde abrazyon, vertebralardaki
osteofitik olusumlar ve eklemlerdeki artritik degigimler gibi) yas tesbitinde kullanilmig
ve belli limitler icerisinde yag tesbiti yapilmasinda yararli sonuglar vermistir (3,4).
Ozellikle son yillarda kemiklerde mikroskopik diizeyde yapilan ¢aligmalarin bagarili
sonuglar verdigi goriilmektedir (1,5).

Yag tesbitinde kullamlan histolojik yaglandirma yéntemlerinden biri de Kerley'in
geligtirmig oldugu kemik dokudaki mikroskopik diizeydeki olugsumlar sayarak yapilan
bir ¢aligmadir. Bu metod femur, tibia ve fibula gibi uzun kemikler iizerine uygulanir(2).

MATERYEL ve METOD

Bu galigma Malatya-Aslantepe kazisinda bulunan insan iskeletleri iizerinde uygulanmisur. Malatya-
Aslantepe kazisi, Roma Universitesi Arkeoloji kiirsiisiince yiiriitiilen, ge¢ Roma dénemine ait bir eski uy-
garlik merkezinde yapilan arkeolojik galigsmalardur.

Aragtirmamiz, trabekiiler kemigin ¢ok yogun oldugu vertebra kemigi iizerinde uygulanmsg,
standardizasyonu saglamak amaciyla L5 vertebra kullamlmugtir.

Kemik histomorfometrisi, mikroskopik diizeyde yagla azalma gosteren trabekiiler kemik voliimii ile
kompakt kemik arasindaki oramin karsilagtimali olarak &lgiilmesine dayanan bir yontemdir. Vertebra
kemiginden testere yardimiyla segmentler gikartilarak (Sekil 1) rutin doku takibi yapilmig ve histolojik kesitler
alinmigtir. Bu agamadan 6nce dokunun suyunu kazanmasi ve kemik pargalanmasini dnleyebilmek amaciyla
gift takip iglemleri uygulanmigtir. Elde edilen kesitler iizerinde Zeiss gratikiilii kullanilarak, point counting
yontemi (6, 7) ile trabekiiler kemik voliimiiniin 6l¢limii yapilmistur.

Sekil 1. LS vertebradan histomorfometrik ¢aligmalar i¢in drneklerin alindifi yer ve 8mek bigimleri.
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BULGULAR

Incelenen materyaldeki olgiimler sonucu, 5 kemikte bulunan trabekiiler kemik
voliimii (TKV) oraninin, beklenen yag sinirlart i¢erisinde TKV oranma uygunluk
i¢erisinde bulundugu, diger iki kemikte ise birinde ¢ok az diizeyde, digerinde ise normal-
in biraz iistiinde bir sapma gosterdigi goriilmektedir.

Tablo I'de beklenen, yaslara gore olmas: gerekli trabekiiler kemik voliimii oranlari
gosterilmektedir. Tablo IT'de ise, yaptigimiz histomorfometrik Glgiimler sonunda 7
kemik i¢in ulagufimiz sonuglar goriilmektedir. Tablo II'de ayrica Prof. Berna
Alpagut'un (Ankara Univ. DTCF Paleoantropoloji Anabilim Dali) antropolojik
yaslandirmas ile Dog. Tuncer Ozkan'in (Selguk Tip Fakiiltesi, Anatomi Anabilim Dali)
Kerley'e gore yas degerlendirmesinin bizim sonuglarla bir kargilagtirmas: yer almaktadir.

Sekil 2'de ise, elde edilen sonuglar ile ortaya ¢ikan egri sonuglarin beklenildigi gibi
¢iktigr ve sapmalarin ¢ok az bulundugu goriilmektedir.

TKYV (Trabekiiler kemik voliimii)

%o

35
30 -
25 -

20

15

10 —

ANTROPOLOIIK YAS

10 20 30 40 50 60 70

Sekil 2. LS vertebradan yapilan incelemelerde trabekiiler kemik voliimii ile antropolojik yag arasindaki
iligkiyi gosteren grafik.
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Tablo I. Trabekiiler kemik voliimi ile antropolojik yas bulgu- Tablo II. Trabekiiler kemik voliimii

lan igin beklenen oranlann Kerley degerlendimmesine gére grup- ile antropolojik yag bulgulan Gizerinde
landinlmasi. yapugimiz incelemelerin sonuglan.
TKV Antropolojik Kerley Yag TKV
yag
1. Kemik %35.5 28 31-36 20-30 % 30 <
2. Kemik %34 30 31-36 30-40 % 25-30
3. Kemik %19 42 39-42 40-50 % 20-25
4. Kemik 9%21.1 44 39-48 50-60 % 15-25
5. Kemik %24 50 50-60 60 < % 16 >
6. Kemik %20.9 65 64-69
7. Kemik %15.9 70 69-74

TARTISMA VE SONUC

Caligmamizda elde edilen sonuglar, ayni insana ait iskelet kalintilar iizerinde
uygulanan iki farkli metodla ortaya ¢ikan sonuglarla karsilasurildiginda, 3. kemik
digindaki sonuglarin beklenildigi gibi oldufu gézlenmektedir. Sadece 3. kemikte bir
sapma oldugu izlenmektedir. Bu kemikte, TKV % 19, beklenen yasin 50-60 aras:
olmasina kargin, antropolojik yagin 42, Kerley'e gére ise yasinin 39-42 ¢ikufi
goriilmektedir. Fizik kosullarin sebep olabilecegi bu sapmalarin ortadan kaldirilabilmesi
ve standardizasyonun saglanabilmesi halinde, bu metodla ¢ok daha baganh sonuglar elde
etmek miimkiin olabilecektir.

Caligmamizda kullamlan materyalin kisitl: sayida olmasi nedeniyle, verilerimizin
kontroliinii ayn iskeletler iizerinde baska metodlarin uygulamasiyla yaptk.

Trabekiiler kemik oraninin histomorfometrik yontemle 6l¢iimii ilkesine dayanan bu
6n ¢aligmada sonucunda bulunan verilerin, beklenen degerlerle uyum igerisinde olmast
ve elde ettifimiz egrinin, trabekiiler kemik voliimiinde yaglanmayla azalan oranda bir
diigiis gostermesi, bu ¢aligmanin amacina ulasugim diigiindiirmektedir; bu nedenle,
kullandigimiz yontemin, bu konuda yapilacak yeni arastirmalara 151k tutabilecek bir
pilot ¢aligma olarak kabul edilebilecegi diisiincesindeyiz.
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ARTERIOVENOUS FISTULAE
Summary

Sixty patients with traumatic and 10 patients with congenital arteriovenous fistulae were treated at the
Cerrahpasa Medical Faculty, Istanbul University. Two patients with congenital anteriovenous fistulae were
reoperated upon because of the recurrence after four months and five years, respectively. Because of the
post-operative complications, reintervention was performed in five patients with traumatic arleriovenous
fistulae. There were no early or late post-operative deaths.

Key words : Arteriovenous fistulae - Traumatic arteriovenous fistulae - Congenital arteriovenous fistulae -
Parkers-Weber syndrome

Ozet

Anabilim dalimizda ameliyatla tedavi edilmig 70 arteriovendz fistiil (60 travmatik, 10 konjenital) olgusu
retrospektif olarak gozden gegirilmigtir. ki konjenital arteriovenéz fistiil olgusuna, ilk ameliyatlanndan 4 ay
ve 5 yil sonra residiv nedeniyle ikinci kez cerrahi girisimde bulunulmustur. Cesitli etyolojik faktérlerin neden
oldugu arteriovendz fistillerden 5, birinci ameliyat sonrasinda geligen komplikasyonlar nedeniyle ikinci kez
ameliyat edilmiglerdir. Serideki olgularda, erken ve geg 6liim gériillmemigtir. Arteriovendz fistiillerin adli up
uygulamalan agisindan Snemi tartigilmigtir.

GIRIS

ilk travmatik arteriovendz fistiil (TAVF) tamimi 1757 yilinda (1), konjenital
arteriovendz fistiil (KAVF) tamimi ise daha 6nceleri (1,2) kullanilmistir. 1920 yilinda
literatiirli gdzden geciren Callender (3), 3'ii konjenital 449 arteriovendz fistiil (AVF)
olgusu saptadifin bildirmigtir. I. ve II. Diinya Savaslan ile Kore ve Vietnam Savaglar
sirasinda, 6zellikle TAVF'ler ve bunlarin cetrahi tedavilerine iligkin yeni bilgiler
edinilmigtir (2,4,5).

Yukarida da goriildiigii gibi, AVF'ler klasik olarak, konjenital ve edinsel (travmatik)
olarak 2 tipte bulunurlar. KAVF'lerin olugumunda, embriyolojik gelisimin kesintiye
uframasi, kromozom defekti, gebeligin baslarinda annenin gegirdii bir infeksiyon has-

Adlt Tip Derg., 6,47 - 56 (1990)
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talif1, travmanin yol agtifi basi, hemodinamik faktorler gibi etkenler ileri
siiriilmektedir. Neden ne olursa olsun, KAVF'ler, tek ya da cok sayida, lokalize veya
diffuz olarak bulunurlar. Edinsel AVF'ler ise, siklikla penetre yaralanmalarla, kiint
travmalarla ve bazi cerrahi girisim ve teshis metodlarinin uygulanmasi sirasinda
olugmaktadirlar. Ayrica, karsinomlar, infeksiyonlar ve arter anevrizmalarinin agindirici
etkisi etyopatogenezde 6n plana ¢ikabilmektedir (1-5).

VoA v A VoA

Sekil 1. Travmatik arteriovendz fistiil tipleri (vendeki anterializasyon olusumu gésterilmistir).

MATERYAL ve METOD

Cerrahpasa Tip Fakiiltesi Gogiis-Kalp-Damar Cerrahisi Anabilim Dal Klinigi'nde, son 20 yilda tedavi
edilmis 208 travmatik damar yaralanmas: sonrasinda meydana gelmis 60 edinsel AVF, son 5 yilda ise, 10
KAVF olgusu ameliyat edilmistir.

Olgulann tiimi AVF'in etyolojisi, klinik belintileri, lokalizasyonlan, uygulanan cerrahi tedavi ve alinan
sonuglar, erken komplikasyonlar yoniinden gozden gegirilmistir. Arteriografik inceleme KAVF olgulannin
tiimiine, edinsel olanlann ise bir bolimiine uygulanmigur. Yardimer teshis metodlan olarak, venéz kanda
oksijen satiirasyonu tesbiti ve dopplerle sistolik-diastolik iifiiriim kontrold yéntemleri kullaniimugtir.
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TAVF operasyonunda, fistiilii ortadan kaldinp arter ve venanin devamlihiginin saglanmasi amaglanmisur.
Arter devamliligini temin edebilmek igin, 2 cm'nin alundaki defekuerde ug-uca anastomoz yapihirken, 2 cm'nin
lizerindeki defekilerde greft kullamlmisur. Greft materyali olarak, miimkiin olabildigince otojen vena grefti
kullanilmaya &zen gésterilmig, miimkiin olmadigi kogsullarda sentetik greftler uygulanmigtir.
Endoanevrizmorafi sinirlt sayidaki hastaya tatbik edilmistir; fistiliin ortadan kaldinlmasim takiben arter ve
vena devamlilifinin saglanmast, arter devamlilift yaninda vena ligasyonu veya distal lokalizasyonlularda arter
ve vena ligasyonu tedavi yéntemi olarak kullamilmigur: Fistiiliin kaldinlmasini miiteakip, vena geperinde
olugan defekt gofunlukla lateral siitiirle kapatilmig, ancak distal fistiillerde vena ligasyonu yapilmistur. Lokal
yerlesim gésteren KAVF'lerde total ekstirpasyon uygulanmigtr. Diffuz formlarinda ise, damarlar sketelize
edilerek fistiiliin ortadan kaldinlmasina galisilmagtir.

Sentetik greft olarak Dacron ve Gorotex kullamilmugtir. Siitiir materyali olarak, énceleri atravmatik
ipekten yararlamlmisg, sonralan prolen kullanimi benimsenmigtir.

BULGULAR

Serideki 70 olgudan 60"t (% 85.7) TAVF, 10'u (% 14.3) KAVF olgusudur. TAVF
olgulan 4-64, KAVF'ii olan hastalar ise, 20-65 yaglari arasinda bulundu. KAVF
olgularinda cinsiyet ayirimi goriilmezken, TAVF'lerin biiyiik bir ¢ogunlugu erkek
hastalardan oluguyordu.

TAVF'lerin etyolojisinde ilk siray1 33 olgu (% 51.7) ile kurgunla yaralanma aliyor-
du (Resim 1,2); bunu, 17 (% 28.3) bigakla yaralanma (Resim 3,4) ve 4 (% 6.7) kiint
travma sonucu yaralanma izliyordu. Geri kalan 6 olguda (% 10) cam ve sagma tancsi
yaralanmalar ile yatrogen yaralanmalar tesbit edildi (Tablo I). KAVF'li olgularda,
dogumdan itibaren lokal klinik geligim bulgular géze carpmisur; bu olgularm birinde,
derideki dogumsal hemangiomun yanisira vendz yetmezlik belirtilerinin bulundugu ve
bu belirtilerin gebelik ve dofum sonrasinda belirginlestifi goriilmiigtiir.

Palpasyonla trill (50 olguda, % 83.3) ve pulsatil kitle (28 olguda, % 46.7) TAVF'de
tesbit edilen baglica klinik semptomlar olarak bulundu. Nicholadoni-Brahman belirtisine
19 olguda (% 31.7) rastlandi. 2 olguda (% 3.3) kalp biiylimesi saptanm1g olup, bunlar-
dan birinde gegirilmig bir herni diskal ameliyauni, diferinde A.iliaca yaralanmasin taki-
ben AVF meydana gelmisti. Ayrica, bir bagka herni diskal ameliyatun izleyen olguda,
AVF'iin kalp yetmezugine yol agtif1 ve bu nedenle acilen ameliyat edildigi saptanmigtir
(Tablo II).

Devaml iifiirtim, trill, lokal agn ve yerel 1s1 arisi KAVF'lerin tiimiinde tesbit edilen
baglica bulgulardi. Diger bulgular, KAVF'iin lokal veya diffuz olusuna goére degisik
oranlarda tesbit edildi (Tablo 1II).

AVF'lerin lokalizasyonlarina gére yapilan degerlendirmelerde, TAVF'ler %75
oraninda bacaklarda (45 olgu), %15 oraninda kollarda (9 olgu), % 5 oraminda givdede (3
olgu) ve % 5 oraninda bas-boyun bdélgesinde (3 olgu) bulundu (Tablo IV). Damarlar
agisindan yapilan incelemede, A.femoralis superficialis ile A.poplitea ilk siralarda
bulundular. KAVF'lerin ise, olgularin % 50'si kollarda (5 olgu), %30'u bas-boyun
bélgesinde (3 olgu) ve % 20'si bacaklarda (2 olgu) lokalize olduklan goriildi; 10
olgudan 9'u lokal, 1'i diffuz tipte bulundu (Tablo V).
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Tablo I. Arteriovendz fistiillii 60 olgunun etyolojik nedenleri, damar yaralanmalanina gore dagilimi ve
aralanindaki iligki.

Kurgun Bigak Cam Kiint travma Sagma Yatrojen
A-V fistiil 33 17 3 4 1 2
n: 60 D517 %283 Te5 6.7 Gol.7 G033
Damar yaralanmasi 95 49 20 12 3 18
N: 208
n/N
60/208 33/95 17/49 3720 4/12 1/3 2/18
%28.8 %34.7 %o34.7 %15 %33 %33.3 %11.1
Tablo II. 60 AVF olgusunda saptanan klinik belintiler.
Klinik belirtiler Olgu sayisi Fe
Palpasyonla trill 50 83.3
Dinlemekle devamli iifiiriim 55 91.7
Pulsatil kitle 28 46.7
Varisler 17 283
Ulser ve pigmentasyon 8 13.3
Ekstremitede hipertrofi 8 13.3
Nicholadoni-Brahman belirisi 19 317

Kalpte global biiyiime 2 33
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Tablo ITI. TAVF olgulannda lokalizasyon ve damar yaralanmalanna gére daguim.
Lokalizasyon Damar AVF /N
yaralanmasi (n:60) (60/208)
(N:208) %
Olgusayist %  Olgu sayist Yo
A. iliaca communis 2 1 1 1.7 50
A. iliaca interna 1 0.5 1 1.7 100
A. iliaca externa 2 1 1 1.7 50
A. femoralis communis 17 8.2 8 13.3 47
A. femoralis superficialis 79 38 18 30 22.8
A. femoralis profunda 10 4.8 1 1.7 10
A. poplitea 29 14 16 26.7 55.2
A. tibialis anterior 5 2.4 1 1.7 20
A. tibialis posterior 7 34 1 1.7 143
A. carotis interna 1 0.5 1 1.7 100
A. carotis externa 2 1 0
A. subclavia 8 3.8 1 1.7 12.5
A. axillaris 11 9.3 2 3.4 182
A. brachialis 25 12 3 5 12
A. radialis 10 4.8 2 3.3 20
A. vertebralis 2 1 0
A. temporalis superficialis 5 2.4 2 3.4 40
A. ulnaris 3 1.5 1 1.7 333
Tablo IV. 10 KAVF olgusunun gesitli 6zellikleri.
KAVF tipi  Lokalizasyon Ameliyat Residiv Reoperasyon
Lokal (9) Temporal (1) A. carotis externa ligasyonu/ -
kas embolizasyonu + Total ekstirpasyon
Oksipital (1) Total ekstirpasyon -
Servikal (1) Total ekstirpasyon -
On kol (5) Total ekstirpasyon -
Bacak (1) Total ekstirpasyon

Diffuz (1)  Kruris (1)

A. poplitea anevrizmasi rezeksiyo-
nu + ven greftle by-pass + multipl +
ligasyon

Multipl ligasyon
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Cerrahi tekniklere gore gruplandirildiginda, TAVF'1i 17 olguda (%21.6) arterc ug-uca
anastomoz ve venaya lateral siitiir, 13 olguda (%21.6) artere otojen greftle by-pass ve
venaya lateral siitiir, 7 olguda (%11.8) artere venaya lateral siitiir, 6 olguda (%10)
endoanevrizmorafi uygulanan baglica yontemlerdi (Tablo IV,V). Sentetik greft 3 olguda
(%5) tatbik edilmigti. KAVF'iin lokal formu bulunan 9 olgudan 8'inde (%88.9) fistiiliin
total ekstirpasyonu yapilmus, 6teki olguda ise, arter ligasyonu ve aym yolla adele
embolizasyonu uygulanmigti. Diffuz KAVF'i olan tek olguda, anevrizma rezcksiyonu,
vena greftiyle by-pass ve multipl damar ligasyonu yapilmigti (Tablo IV,V).

TAVF'1ii olgularin ameliyatindan sonra, 15 olguda (%25) erken komplikasyonlar, 5
olguda (%8.3) ge¢ komplikasyonlar meydana geldi. 3'ii erken, 2'si ge¢ komplikasyonlu
toplam 5 olguda (%8.3) ikinci ameliyat zorunlulugu dogmustu. Erken komplikasyonlu
3 olguda goriilen baglica bulgular greft tukanmasi, kanama, arter ikanmas: idi. Geg
komplikasyonlu 2 olguda ise, arter ukanmasi, yara infeksiyonu ve fistiil residivi
‘bulgulart mevcuttu (Tablo V). Lokal KAVF'li ve ameliyat sonras: residiv goriilen
olgulardan birine fistiil ekstirpasyonu, diffuz KAVF'ii olan hastada da fistiil residivinin
tedavi igin multipl ligasyon teknikleri uyguland: (Tablo IV,V).

Seriyi olugturan 70 olguda, 6liim, gangren ve amputasyon gerektiren bir komplikas-
yona rastlanmadi.

a b

Resim 1. Kursunla yaralanma olgusunda fibula king: ile birlikte geligen arteriovenéz fistil olgusunda
anjiografi bulgulan: a) ameliyat éncesi, b) ameliyat sonras.
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Resim 2. Kurgunla yaralanma olgusunda fibula kemigi ile birlikie gelisen anteriovendz fistiil
olgusunun : a) ameliyat dncesi, b) ameliyat sonrasi anjiografi bulgular.

Resim 3. Kesici alet yaralanmasina bagh Resim 4. Onkolda kesici alet yaralanmasi sonrasinda
arteriovendz fistiil geligimi. gelismis arteriovenoz fistiil olgusu.
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Tablo V. 60 TAVF olgusunda uygulanan cerrahi yontemler, komplikasyonlar ve reoperasyon nedenleri.

Ameliyat teknigi Olgu o Komplikasyonlar Olgu %o
say1s1 sayist
Artere ve vene lateral siitiir 7 11.8 Erken komplikasyonlar 15 25
Artere ug-uca anastomoz/ Yara infeksiyonu 12 20
vene lateral siitiir 13 216 Greft ukanmasi 1 1.7
Artere ven grefile by-pass/ Kanama 1 1.7
vene lateral sitiir 13 21.6 Aner ukanmasi 1 1.7
Arntere ven grefile by-pass/
vene ligatiir 4 6.7 Ge¢ komplikasyonlar 5 8.3
Artere ven patch vene ligatiir 3 5 Arter tikanmast 1 1.7
Artere sentetik greftleme/ Norolojik defisit 2 33
by-pass vene lateral siitiir 3 5 Seksiiel impotans 1 1.7
Arter ve vena ligasyonu 4 6.7 Yara infeksiyonu ve residiv 1 1.7
Endoanevrizmorafi 6 10
Anere ven patch/ 83 Reoperasyon gorenler 5 8.3
vene lateral siitiir 5 Erken greft ukanmasi 1
Anere lateral siitiir/ 33 Kanama 1
vene ligatiir 2 Aner ukanmasi 2
1

Infeksiyon ve residiv

TARTISMA

AVF tanisiyla tedavi edilen 70 olgudan 60'1imin (%87.1) edinsel olmasi, bu olgularin
% 96.7'sinin travmatik ve %3.3'liniin yatrojen nedenlere bagh bulunmas: literatiir
verilerine uygunluk gostermektedir. 60 edinsel AVF olgusunun, travmatik ve yatrojen
208 damar yaralanmasindan sonra meydana ¢ikug izlenmigtir; % 28.8 gibi bir oran
gosteren bu komplikasyon, literatiirdeki sivil serilere ait ¢aligmalarin sonuglarina
uygunluk gosterirken savag serilerine gore diigiik bulunmaktadir (2,6,9). TAVF
olusumuna neden olan damar yaralanmalarindaki etkili araglar agisindan yapilan
incelemelerimiz literatiir bulgulan ile benzer sonuglar vermistir (1,2,4,6,11). Yatrojen
nedenlere bagli olgulardan 2'sinde, AVF'iin bir herni diskal ameliyatni izlemesi
ilgingtir; literatiirde bildirilmig 26 olguya (12) yeni bir katki niteliginde gériilmiistiir,
Yatrojen kokenli 2 AVF olgumuzda, global kalp biiyiimesi ve kalp yetmezlifi
belirtilerinin bulunmasi, 6zellikle herni diskal ameliyatlarindan sonra ortaya ¢ikan kalp
yetmezliklerinde bir AVF olusumu ihtimalini gézden uzak tutmamak gereg§ini
diisiindiirmektedir. Lokalizasyon incelemelerimizde, TAVF olgulanmzdaki bacak
damarlar1 yerlesiminin literatiirdeki serilere (2,6,9,13,14) oranla fazla olusu dikkat
¢ekicidir.
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KAVF olgulaninda herhangi bir kromozom incelemesi yapilamadig1 igin, kromozom
anomalisi ve kalium teorileriyle ilgili fikir edinemedik. Ancak, derisinde hemangiom
bulunan bir olguda dogum sonrast AVF tesekkiili, deri hemangiomu bulunan
kigilerdeki AVF ihtimalinin fazla olabilecegini diigiindiirdii. KAVF olgularimizin klinik
belirtileri ve Nicholadoni-Brahman belirtisinin olgulann tiimiinde negatif bulunmasi
literatiire uygunluk gosterdi (1,15). Diffuz KAVF saptanan bir olguda, deri
hemangiomu, yaygin varikozite ve bacakta hipertrofi 6zellikleriyle sekillenen
Parkers-Weber sendromu tamimlanmigtir; bu olguda kalpte sistolik iifiiriim ve tagikardi
bulunusu, literatiirde yalmizca diffuz olgularda saptanabilmesi miimkiin kalp
yiiklenmesinin belirtisi olarak kabul edilmistir (15,16).

\

Resim 5. Parkers-Weber sendromunda saptanan ameliyat sonrasi residiv olgusu.

Tedavi yontemlerimizdeki ama¢ AVF'iin ortadan kaldirilmas: olmustur. Bunu
yaparken, mecbur kalinmadikca sentetik greft kullanilmamistir. Post-operatif
komplikasyonlar agisindan yaptigimiz kargilagtirmalarda, olgularimizdaki yara
infeksiyonu literatiire oranla fazla bulunurken, greft titkanmasi, kanama, arter tikanmasi
ve diger komplikasyonlar literatiirdeki oranlarin (11,14) iizerine ¢ikmamigtir. Bir
olgumuzda infeksiyon ve fistiil residivi olmustur; bu olgunun residiv yapmasinda
infeksiyonun sorumlu oldugu kamsina varilmistir.
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KAVF'lerin lokal tiplerinde tedavinin amaci total ekstirpasyondur (1,15,16). Diffuz
tiplerde ise, cerrahi tedaviden kisa bir siire sonra residivlerden s6z edilmekte ve bu
nedenle, varislerin ve iilserlerin tedavisine yonelik cerrahi girisimin yanisira elastik
bandaj tatbiki savunulmaktadir (16-18). Bizim bir diffuz KAVF olgumuz da residiv
yapmig ve bu nedenle ikinci kez ameliyata alinmist. Literatiirde herhangi bir AVF
ameliyatindan sonra, ameliyat bélgesinde anevrizma olusumu ile ilgili vakalar (19)
bildirilmekle beraber, olgularimiz arasinda boyle bir komplikasyona rastlamadik.
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RED-CELL ESTERASE D POLYMORPHISM IN TURKEY

Summary

A sample of 170 unrelated individuals from different regions of Turkey was studied for red-cell esterase D
polymorphism. The following allele frequencies were observed: ESD*J = 0.897 £ 0.016, ESD*2 = 0.103 £
0.016 ( x2=0.0255,08 <p<0.9).

Key words: Polymorphism - Red-cell esterase D - Turkey

Ozet

Tirkiye'nin degisik yorelerinde oturan ve akrababk iligkileri bulunmayan 170 kigide alyuvar esteraz D
enzim sisteminin fenotipleri incelendi ve literatiirdekiler ile kargilagtirildi. Seliiloz asetat elektroforezi ile elde
ediien alel {rekanslant £SD*] = 0.897 £ 0.016, ESD*2 = 0.103 £ 0.016 ( ¥2=0.0255,0.8 <p <0.9 ) 'dir.

GIRIS

Kan ve kan lekelerinin, ayrica degisik viicut sivilarinin kime ait oldufunun
belirlenebilmesi; siipheli babalar arasinda gergek biyolojik babanin saptanmasi gibi
soruniar adli agidan ¢ok biiyitk ¢nem tasir. Bu amaclia kan grupian ve polimorfik enzim
sistemlerinden, kisacas: genetik isaret "lerden yararianilir. Ancak olasilik hesaplarmin
yapilabiimesi i¢in incelenen polimorfik sistemin toplum icindeki fenotip dagilimimmn ve
gen {rekansinim bilinmesi gerekir, Ote yandan kimi toplumlarda genetik isaretlerden biri,
diger toplumlardakinden farkli zellikler tag:yabilir. Boyle bir isarct o topluma Szgiidiir

¢ popiifasyonlar arasindaki iligkilerin aydinlifa kavusturulmasinda biiyiik deger tasir.

Adli Tip Derg., 6,57 - 60 (1990)
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Alyuvarin polimorfik enzim sistemleri arasinda esteraz D (ESD; E.C. 3.1.1.1) enzi-
mi de yer alir (1). Tiirk toplumunda ESD fenotip dagilimi ve gen frekansina iligkin bir
caligmaya rastlanmamasi nedeniyle bu aragtirma gergeklestirilmis, elde edilen bulgularmn
bir boliimii daha 6nce yaymlanmugtir (1).

Insan alyuvar esteraz D enziminin genetik polimorfizm gosterdigi ilk kez 1973
yilinda Hopkinson ve ark. (2) tarafindan nisasta jel elektroforezi kullanilarak
gosterilmigtir. Bu tarihten sonra gergeklestirilen ¢ok sayida popiilasyon incelemesinde
genellikle iki otozomal kodominant alel (ESD*1 ve ESD*2 ) tarafindan denetlenen 3
fenotipe (1, 2-1 ve 2) rastlanmistir (3). Bunlarin diginda bireylerde, aile ve etnik gruplar-
da bir dizi nadir ESD aleline de rastlanmaktadr.

1974'te Bender ve Frank (4) ESD*3 alelinin , 1976'da Berg ve ark. (5) ESD*4  var-
yant alelinin, 1977'de Marks ve ark. (6) sessiz bir alelin (ESD*Q0 ) varligin bildir-
migtir. Ayrica polimorfik tipler arasinda kantitatif varyasyonlar bulunduguna iligkin
caligmalar da bulunmaktadir (7). Yiiksek voltaj agaroz jel elektroforeziyle ESD*2 aleli
ayrica ESD*5 aleline ayrilabilmigtir (8). ESD*5 aleli sayesinde ESD'nin beyazlardaki
ayirim olasilig: ( discriminating probability ) 0.35'ten 0.43'e yiikselmistir (9).

ESD*6, Radam ve ark. (10) tarafindan bulunmustur. ESD*/ 'in alt aleli olarak
tanimlanan ESD*7 gerek Almanya'da Siege ve Schwehn (11) tarafindan, gerekse
Japonya'da Nishigaki ve Itoh (12) tarafindan gozlenmistir. Eriksen ve Dissing (13)
Danimarka'da ESD*Kopenhagen 'i saptamiglardir. 1984 yilinda Henke ve Basler (14)
ESD*Diisseldorf 'u, 1985'te Weidinger ve ark. (15) ESD*Berlin 'i, 1986 yilinda Henke
ve ark. (16) ESD*11] 'i bildirmistir. 1988 yilinda Weidinger ve Henke (17) agaroz jelde
gergeklestirdikleri izoelektrik odaklama ile iki yeni varyanta, ESD Rehren ve ESD
Ravensburg 'a rastlamiglardir. Aym y1l Huckenbeck ve ark. (18) izoelektrik odaklama
ile ESD Diis 2 'yi saptamiglardir.

Bugiine degin incelenen toplumlarin tiimiinde en yiiksek frekansa ESD*] alelinde
rastlanmigtir. Siyah wrkta, ESD*1 frekansi (ESD*1 = 0.913, ESD*2 = 0.085) beyazlara
(ESD*1 = 0.881, ESD*2 = 0.100) oranla daha yiiksek bulunmaktadir (19). En diisiik
ESD*1 frekansi gosteren toplum, Japonlardir (ESD*1 = 0.600, ESD*2 = 0.389) (20).
Italyanlarda ESD*1 frekanst 0.845 (21), Norveglilerde 0.900 (22), Ingilizlerde 0.886
(23), Isvigrelilerde 0.863 (24) olarak belirlenmigtir. Daha once de ifade edildigi gibi,
alyuvar esteraz D izozim sisteminin Tiirk popiilasyonundaki polimorfizmine iligkin bir
calismaya rastlanmamistir.

GEREC ve YONTEM

Tirkiye'nin degisik yerlerinden gelen ve akrabalik iligkisi bulunmayan 170 kisi incelendi. Sodyum sitrat
lizerine alman kan &meklerinin santrifiijlenerek plazmalar1 ayrildiktan sonra alyuvarlarlar 1:1 oraninda destile
su ile seyreltildi, iki kez dondurup ¢éziilerek hemoliz tamamlandi. Kullanilincaya dek -20°C'de bekletildi. Este-

raz D izozimlerinin belirlenmesinde Grunbaum (25) tarafindan geligtirilen seliiloz asetat elektroforez yontemi
kullanildi.
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I. Elektroforez tamponlan : a) Tank tamponu : Tris - maleik asid, pH 7.4 ( 0.1 M Tris, 0.1 M maleik
asid, 0.0087 M EDTA, 0.01 M MgCl2 . 6H20 ) ; b) Membran tamponu : Tank tamponu 1 : 10 seyreltilerek
kullanildi. II. Tepkime karigimi : 25 ml 0.05 M sodyum asetat tamponu, pH 5.2 lizerine, ¢ok az miktarda
asetonda ¢Sziinmiis 2 mg 4-metil-umbeliferil asetat ve 250 mg agar katilarak hazirlandi.

Hemolizatlar, seliiloz asetat membrana tankin katod yéniine gelecek sekilde uygulandi, oda sicakliginda
200 Volt'te 60 dakika yiiriitiildii. Oda sicakliginda tepkime kang;im1 ile 5-10 dakika inkiibe edildi, uzun dalga
boylu mor-6tesi 151k altinda incelendi.

BULGULAR ve SONUC

ESD izozimlerinin analizi i¢in ¢aligilan 170 kan 6rneginin incelenmesi sonucunda
137 kiginin homozigot 1-1, 31 kisinin heterozigot 2-1, 2 kisinin homozigot 2-2 oidugu
saptandi. Gozlenen ve beklenen degerler Tablo I'de birarada sunulmugtur. Elde edilen
ESD*1 alel frekansi 0.897 + 0.016, ESD*2 frekansi 0.103 + 0.016'dir. Hesaplanan 2
degeri 0.0255, serbestlik derecesinin 1 olarak kabul edildigi bu kosullarda p degeri, 0.8
ile 0.9 arasindadir. Goriildigii gibi sonuglar Hardy-Weinberg yasasma uygundur. Bulgu-
lart sunulan bu arastirmada Tiirk popiilasyonunda esteraz D polimorfizminin Avrupa
toplululuklarina benzer bir 6zellik gosterdigi sonucuna varildi.

Tablo 1. Tiirkiye'de alyuvar esteraz D izozimlerinin fenotip dagilimi ve alel frekanslar.

Fenotipler Gozlenen Beklenen Alel Frekanslar
ESD 11 137 136.8 ESD*1 =0.897 £ 0.016
ESD 21 31 31.4 ESD*2 =0.103 £ 0.016
ESD 22 2 1.8

X2 =0.0255 ; Serbestlik derecesi =1; 0.8 <p <0.9
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RED-CELL ACID PHOSPHATASE 1 POLYMORPHISM [N TURKEY

Summary

A sampie of 100 unrelated individuals from Turkey was studied for red-cell acid phosphatase 1 (ACP1)
polymorphism. The following allele frequencies were observed. ACP*A = 0.270 £0.031, ACP*B = 0.700 £
0.032, ACP*C =0.030+C012 (32=0.5497;D.F.=3;01<p<02 ).

Key words: Polymorphism - Red-cell acid phosphatase - Turkey

Oxet

Tiirk 1oplumu igindeki alyuvar asid fosfataz izozim sisteminin fenotip dagihimini belirlemek amaciyla,
akrabalik iliskisi bulunmayan 100 kigi incelendi. Allel frekanslan ACP*A = 0.270 + 6.031, ACP*B = 0.700
+0.032, ACP*C = 0030+ 0012 (2=05497;D.F.=3;0.1 <p<0.2 ) bulundu.

GIRIS

Adli amaglarla kana kigilik kazandirmak (individualizasyon) istendiginde, kanda
bulunan kalitimsal olarak denetlenen baslica iki protein grubu incelenir. Bunlardan ilki
hiicre antijenleri, digeri polimorfik enzim ve proteinlerdir. ABO, Kelly, Duffy gibi kan
gruplar: birer hiicre antijenidir ve hemen tiim adli laboratuvarlarda immunolojik
yontemier kullamilarak rutin bir sekilde incelenmektedirler. Ancak kan gruplar: babalik
belirtimlerinde, ya da bir kan lekesinin kime ait oldugunu tam olarak belirlemeye kimi
zaman yeterli olamamaktadir. Bu nedenle yapilan incelemelere giiniimiizde polimorfik
enzim sistemlerinin arastirilmast da dahil edilmektedir. Ancak elde edilen bulgularn

Adli Tip Derg., 6,61 - 64 (1990)
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istatistiksel agidan deferlendirilebilmesi ve olasilik hesaplarinin yapilabilmesi igin,
caligilan genetik igaretin, bulunulan toplumdaki dagilim geklinin, bir bagka deyigle
alelfrekansimin kesin olarak bilinmesini gerektirir. Bulgular sunulan bu aragtirma, Tiirk
toplumunun genetik yapisini belirlemeye yonelik genis ¢apli bir projenin iginde yer
almaktadir ve polimorfik 6zellik gosteren alyuvar asid fosfataz 1 izozim sisteminin
Tiirkiye popiilasyonu i¢indeki dagilimini belirlemek amaciyla gergeklestirilmigtir.

Alyuvar asid fosfatazim (EAP, AcP, ACP1 ; E.C. 3.1.3.2) sentezleyen gen, otozo-
mal kromozomlardan 2 nolu kromozomun kisa kolunun 2.5 bandinda bulunur (1-5).

Bu genin ACP*A, ACP*B, ACP*C olarak ii¢ kodominant alelinin bulundugu ve bu
alellerin de A, B, C, AB, AC ve BC olmak iizere toplam alti fenotip meydana getirdigi
ilk olarak 1963-1964 yillar1 arasinda Hopkinson (3) tarafindan tarif edilmistir. Sozii edi-
len bu ii¢ alele ek olarak, elektroforetik mobiliteleri ACP*A, ACP*B, ACP*C alelle-
rinden farkli olan bir dizi nadir gen saptanmig olmakla birlikte, bunlar arasinda adli
uygulamalar agisindan 6nem tagiyan ACP*R alelidir. ACP*R siyah popiilasyonda ¢ok
yiiksek polimorfik frekans gosterir.

Yeryiiziinde en sik gen frekanst ACP*B alelinde goriilmekte olup, Afrikali ve
Asyalilarda daha yiiksek olmak iizere 0.8899-0.5466 arasinda degismektedir.

Ikinci siklikta ACP*A aleli bulunmakta olup, Afrika ve Asyalilardan Avrupalilara
dogru gittike artmakta ve 0.1111 ile 0.3938 arasinda degigmektedir.

ACP*C alelinin gen sikhif1 ise ¢ok diisiik olup, Afrika ve Asyalilarda hig
goriilmemekte, beyaz wrkta ise ¢ok diigiik oranlarda goriilmekte ve en fazla 0.0963 olarak
belirlenmistir. .

ACP*B alelinin gen siklif1 ise daha 6nce de belirtildigi gibi ¢ok diigiiktiir, sadece
Kuzey Karolina'daki siyah irkta 0.0230 ile Giiney Afrika siyah irkinda 0.0619 olarak
bulunmustur (6-8).

Bulgular sunulan bu aragtirma Tiirk toplumunda alyuvar asid fosfatazin polimorfik
Ozelliklerine iligkin yeterli caligma bulunmamas: nedeniyle gergeklestirilmis, verilerin
bir boliimii daha 6nce tez seklinde yaymnlanmigtir (9).

GEREC ve YONTEM

Tiirkiye'nin farkls bolgelerinden gelen ve birbiriyle akrabalik iligkisi bulunmayan 100 kisi incelendi. Tam
kan santrifiijlendi, plazma aynldi. Alyuvarlar 1:1 oraninda destile su ile seyreltildi, iki kez dondurup ¢oziilerek
hemoliz tamamlandi. Kullanilincaya dek -20°C'de bekletildi. Caligmada B.W. Grunbaum'un (10) gelistirdigi
seliiloz asetat elektroforez sistemi kullanildi ve bu sisteme uygun olan B.W, Grunbauwm'un yontemi uygulandi.

Elektroforez tamponlan a) Tank tamponu: fosfat-sitrat, pH 5.9 {0.024 M sodyum dihidrojen fosfat +
0.015 M trisodyumsitrat }; b) Membran tamponu: Tank tamponu 1:5 oraninda seyreltilerek kullamildi.

Tepkime kanigimi: 25 ml 0.05M sitrat tamponu, pH 5.0, 10 mg 4-metil-umbeliferil fosfat, 4.5 m]
gliserol ve 250 mg agardan olugtu. Omekler tankin katod yéniine uygulandi, 250 Volt'ta 40-60 dakika, oda
sicakhginda elektroforez uygulandiktan sonra, seliiloz asetat membranlar tepkime kangimiyla 37°C'ta 8-10
dakika inkiibe edildi. Uzun dalga boylu mor- 6tesi igik alunda incelendi.
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BULGULAR

Arasurmamizda degerlendirmeye alinan 100 kiside, eritrosit asid fosfataz izozim
fenotipleri 7 kigide homozigot A, 48 kiside homozigot B, 39 kiside heterozigot AB,1
kiside heterozigot AC ve 3 kiside heterozigot BC olarak saptandi. CC homozigot
fenotipe rastlanmadi. Bu fenotiplerden hesaplanan gen frekanslart ACP*A igin 0.270 +
0.031, ACP*B igin 0.700 + 0.032 ve ACP*C igin 0.030 + 0.012 dir (Tablo I).

Tablo I. Tirkiye'de alyuvar asid fosfataz enzim sisteminin fenotip dagilim ve alel frekanslan.

Fenotip Gozlenen Beklenen Alel frekanst
A 7 7.29 ACP*A = 0.270 £ 0.031
B 48 49.00 ACP*B = 0.700 £ 0.032
C 0 0.09 ACP*C = 0.030 £ 0.012
AB 39 37.8
AC 1 1.62
BC 4.20

%2 = 0.5497 ; Serbestlik Derecesi=3 ;0.1 <p<02

Sonuglar Hardy-Weinberg yasasina uymakta olup, Tiirk toplumunun alyuvar asid
fosfataz izozimleri gen frekanslarinin daha ¢ok irlanda ve Italyan toplumlarina benze-
digini ve genel olarak Asyalilar ile Avrupalilar arasinda bir yer aldigimt gstermektedir.

Almanya'daki Tiirklerde (ACP*A = 0.2920, ACP*B = 0.6807, ACP*C = 0.0273)
(11) ve Ingiltere'deki Kibnis Tiirklerinde (ACP*A = 0.2810, ACP*B = 0.6798, ACP*C
= 0.0392) (12) saptanan gen frekanslar1 bizim bulgularimizla uygunluk gostermektedir.
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ERYTHROCYTE GLYOXALASE I POLYMORPHISM IN TURKEY
Summary

The phenotypes of red-cell glyoxalase I { GLO, E.C. 4.4.1.5 ) were detenmined by cellulose acctaie
electrophoresis in 322 unrelated Turkish persons. The gene frequencies were found to be 0.4285 £ 0.019 for
GLO* ! and 0.5715 £ 0.019 for GLO*2. ( %2 =0.365, 0.6 > p > 0.5 . Rare phenotypes were not observed.
The GLO phenotype distribution from all pants of Turkey is comparable with that found in other European
populations.

Key words: Red cell glyoxalase | - Polymorphism - Turkey
Ozet

Alyuvar Gliyoksalaz 1 ( GL.O, E.C. 4.4.1.5 ) enzim sisteminin Tiirk toplumundaki gen frekansin
belirlemek amaciyla, akrabalik iligkisi olmayan 322 kisi incelenmistir GLO* 1 alel frekansi 0.4285 = 0.019,
GLO*2 alel frekanst 0.5715 4 0.019 bulunmugtur { %2 = 0.363, 0.6 > p > 0.5 ). Elde edilen sonuglar daha
once incelenmis Avrupa popiilasyonlannda rastlanan dagiima benzer dzellik tagimaktadir.

GIRIS

Gliyoksalaz enzim sistemi, iki farkli enzimi i¢erir. Bunlardan ilki, lakioil-glutatyon
liyaz (GLO, EC 4.4.1.5) adiyla da tanimlanan gliyoksalaz I'dir. Adt gocon encam, indir-
genmis gliitatyon ile metilglivoksalden S-laktoil-glutatyonun seniczini tersinmez bir
sekilde katalizler. Ote yandan gliyoksalaz II, bu bilesigi laktik asid ve indirgenmis
gliitatyona hidrolizier (1). Alyuvarlarda hemen yalmz gliyoksalaz I etkinligi bulunur.
insan alyuvar gliyoksalaz I'inin genctik polimorfizm gosterdigi ilk kez Kémpf ve ark.
(2,3 tarafindan 1975 yilinda ileri siiriilmiigtiir.

Adli Tip Derg., 6, 65 - 68 (1990)
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Otozomal locus'ta yer alan iki kodominant alel (GLO*! ve GLO*2 ) sayesinde
genellikle 3 fenotipe (GLO1, GLO2-1 ve GLO2) rastlanir (4). Son 15 yilda gliyoksalaz
[ alellerinin degisik toplumlardaki dagilimi incelenmig ve bunlann babalik belirtimlerin-
deki kullanilabilirligi aragtinlmigtir. GLO fenotiplerinin yalniz taze kanda degil, kan le-
kelerinde de belirtilebilir olmasi, adt gegen enzim sisteminin, gerek idantifikasyon, ge-
rekse individiializasyon amaciyla, kan gruplarim saptamakla yiikiimlii adli labora-
tuvarlarda genetik igaret olarak kullanimini yayginlagtirmsur (5).

Tiirk toplumunda alyuvar GLO enziminin genetik polimorfizmini inceleyen bir
¢aligmanin bulunmamasi nedeniyle bu aragtirma gergeklestirilmig, elde edilen bulgularin
bir béliimii daha 6nce sunulmustur (6,7).

GEREC ve YONTEM

Istanbul Universitesi Adli Tip Enstitiisii laboratuvarlarinda gergeklestirilen deneylerde kullamilan kan
omekleri, birbirleriyle akrabalik iligkileri olmayan 322 kisiden saglandi. Cins ve yas farki gozetilmedi. Sod-
yum sitrat iizerine alinan kan 6meklerinin plazmalan aynldiktan sonra alyuvarlar tizerine egit hacimde destile
su katildi. Birkag kez dondurulup géziilerek elde edilen hemolizat dmekleri kullanilincaya dek ,-20°C'de wtul-
du. Elde edilen hemolizat 0.18 M ditiyotreitol ile 1:]1 oraninda seyreltildi. Seliiloz asetat membranlannin kul-
lanildig elektroforez yonteminde tank tamponu olarak 0.15 M | pH 6.7, fosfat tamponundan yararlanildi. De-
neylerin uygulaniginda biiyiik 6lgiide Kampf ve ark. (2) ile Parr ve ark. (4) énerdikleri yénteme uyuldu.
Membran tamponu olarak adi gegen fosfat tamponu 1:15 oraninda seyreltilerek kullanild:.

Tepkime kangimi, 25 ml 0.2 M, pH 6.7 fosfat tamponuna katilan 65 mg ind -genmis glitatyon, 50 mg
MgCl2.6H20, 0.25 ml metil gliyoksal ( %40 w/v), 10 mg MTT (Tiyazolil mavisi, 3-(4,5-dimetil tiyazolil-
2),2,5-difenil tetrazolyum bromiir) ve 250 mg agardan olugtu. Elektroforez oda sicakliginda, 300 V ( 1.5-2.0
mA) 30 dakika siire ile uygulandi. Membranlar tepkime karigimu ile 37- 42°C'ta yaklagik 20 -30 dakika mavi
zemin lizerinde beyaz lekeler belirinceye kadar inkiibe edildi. Her bir alelin frekans: gen sayimu ile hesapland.
Alellerin gozlenen sayilan kullanilarak y2 testi uygulandi (8,9).

BULGULAR ve TARTISMA

Elektroforezin tamamlanmgindan ve izozimlerin uygun sekilde goriiniirlestirilmesin-
den sonra siklikla rastlanan fenotipler GLO1, GLO2-1 ve GLO2'dir. GLOI1 ve 2 fenotip-
leri tek ve yoZun bir band seklinde goriiliirler. Her ikisi de anoda dogru gogerlerse de,
GLO1 daha yavag hareket eder. GLO2-1 fenotipi ii¢ band seklinde kendini belli eder.
Daha soluk olan iki bandin mobiliteleri, GLO1 ve GLO?2 izozimlerinin mobilitesine
esit hizdadir. Ugiincii band daha siddetlidir ve diger iki band arasinda yer alir. Bu bulgu-
lar GLO molekiiliiniin dimerik yapida oldufunun bir kanit1 olarak degerlendirilmektedir.

322 kan orneginde yapilan caligmalar sonucunda GLO enziminin Tiirk popiilas-
yonunda rastlanan fenotipleri ve alel frekanslar1 Tablo I'de birarada sunulmusgtur. Tara-
nan popiilasyonda kullanilan analitik yontemle herhangi bir nadir gene rastlanmamagtr.
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Tablo I. Alyuvar gliyoksalaz [ enzim sisteminin Tiirkiye'deki fenotip ve alel frekanslan.

GLO Fenotipleri Alel frekanslar: Incelenen érnek
1 2-1 2
Gozlenen 59 170 107 GLO*1:=0.4285+0.019 322

Beklenen 61.69 164.56 109.74 GLO*2:= 05715+ 0.019

%2 = 0.365, serbestlik derecesi= 1, 0.6 >p>0.5

Beklenen ve gozlenen degerler Hardy Weinberg dengesine uygunluk gostermektedir
(x? = 0.365). S6z konusu Tablo'nun incelenmesinden de goriilecegi gibi, GLO alel
frekanslarmin dagilimi GLO*I =0.4285, GLO*2 = 0.5715 seklindedir.

Diinya popiilasyonunda GLO enzim sisteminin polimorfizmi etnik gruplara gore ol-
dukga 6nemli farkliliklar gostermektedir. Kuzey ve Orta Avrupalilar ile Kuzey Ameri-
kali beyazlarda GLO*! gen frekans: birbirine ¢ok yakin, 0.44 dolayindadir (10-11).
Ornegin, Fransa'nin Alsas bolgesinde GLO*1 = 0.455 (12), Belgika'da 0.432 (13), Da-
nimarka'da 0.4311 (14), Giiney Almanya'da 0.4235 (15), Giiney Bati Almanya'da 0.427
(2), Norveg'te 0.442 (16), Ingiltere'de 0.44'tiir (4). Orta ve Giiney Italya'da GLO*1 fre-
kansi biraz daha diisiiktiir (13) . Ingiltere'de yasamakta olan siyah irktan kisilerde
GLO¥*1 frekansi 0.33, san irktan kigilerde ise 0.25 dolayinda bulunmugtur (5). Benzer
sekilde bir diger ¢calismada da, A.B.D.'de yasayan beyazlarda GLO*1 frekans: 0.436,
siyahlarda 0.327, Meksika kokenlilerde 0.308, Asya kokenlilerde 0.075 bulunmugtur
(17). Hindistan popiilasyonunda GLO*1 gen frekans: 0.15 ile 0.33 arasinda degis-
mektedir (18,19).

Israil'de yagiyan 9 degisik popiilasyon grubunun incelendigi bir arasurmada, Golan
ve ark. GLO*1 ve GLO*2 gen dagiliminin homojen olmadifini, Iran'dan gégen
Yahudilerin en diigiik GLO*] frekansina (0.2294), Misir'dan gogenlerin ise en yiiksek
frekansa (0.3968) sahip olduklarini belirlemiglerdir, Tiirkiye orijinli 151 Yahudinin
GLO*1 gen frekansi 0.3344 bulunmustur (20).
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Ghosh (21), 1977 yilinda gergekiestirdifi genis bir caligma sonucunda GLO*J gen
frekansim Iran popiilasyonunda 0.4087, Avustralya yerlilerinde 0.1, Yeni Gine yerlile-
rinde .15, Cin'de (.1544 olarak belirlemistir. Kuzey Amerikal bevazlarda GLO*! gen
frekansimin 0.4265 olmasina kargin, siyahlarda 0.3240'ur (22).

Tirkiye'nin degigik bélgelerinden gelen 322 kigiyle gerceklestirilen bu ¢aligmanin
sonuglarindan, Tiirk toplumunun GLO enzim sisteminin polimorfizmi agisindan Avrupa
topluluklarma ve Kuzey Amerika'nin beyaz popiilasyonuna benzerlik gosterdigi
anlagilmaktadir.
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TURKIVE'DE ALYUVAR ADENILAT KINAZ 1 POLIMORFIZMI

Ozet

Biyolojik babamin saptanmasi ve viicut sivilannin individiializasyonu amaciyla Tiirkiye'de alyuvar adenilat
kinaz i (AK1) enzim sisteminin fenotip dagidum ve gen frekanslan aragtinlds. Bu amagla akrabalik iligkisi bu-
lunmayan 359 kisi incelendi. Adenilat kinaz 1 sistemi icin elde edilen zlel frekanslan goyledin:

AKI*1 =0.954 = 0.008 ve AK]*2 =0.046 £ 0.008 (32 =0.0731 ; DF.=1;07<p<038).

Summary

A sample of 359 unrelated individuals from Turkey was studied for the red-celi adenylate kinase 1 (AK1)
polymorphism. The following aliele frequencies were observed : for AKI*[ =0.954 £ 0.008 and AKI*2 =
0.046 £ 0.008 (»? =0.0731 : D.F.=1:07<p<08).

Key words: Red-cell adenvlate kinase - Polymorphism - Turkey

INTRODUCTION

Red biood cell adenylate kinase 1 (AK1) polymorphism has been used successfully
for blood and bloodstain individualization in criminalistic laboratories (1-3). Although
there are some rare phenotypes reported, generally the three distinct phenotypes of AK1
are AK 1-1, AK 2-1 and AK 2-2, direcied by two common autosomal alleles AK*J and
AK*2 (4,6). Due to the fact that it is a very stable enzyme in various conditions,
conventional electrophoresis mcthods give satisfactory results and there are several
methods proposed by different studies (3,7,8). There is a good amount of information
about AKX allele frequencies in European, American and some Asiatic nations available,
however there has been very limited work done on the genetic polymorphism of red-cell
AK1 in Turkey (9,10).

Adli Tip Derg., 6, 69 - 7} (1090)
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The purpose of the following study was to estimate gene frequencies of the enzyme
in order to be used in criminalistic cases and paternity disputes. Part of this work was
published elsewhere (11,12).

MATERIAL and METHODS

Blood samples of 359 unrelated individuals were were examined for AK1 phenotypes.

Hemolysates were prepared by first centrifuging the fresh blood samples that were taken with sodium ci-
trate as anticoagulant and separating the plasma. The red blood cells were diluted to a ratio of 1:2.5 with dis-
tilled water, frozen and then thawed twice to achieve complete lysis and stored in -20°C 1ill the date of investi-
gation which was within a week after the collection of the samples.

AK]1 was phenotyped by conventional cellulose acetate electrophoresis using a 0.014 M phosphate buf-
fer, pH 6.25 both as tank and membrane buffers. Electrophoresis was performed at a constant voltage of 300 V
for 45 min, at room temperature. The staining was carried according to Grunbawm as modified by Abact
(11). The reaction mixture consisted of 38 mg adenosine-5-diphosphate, 190 mg dextrose, 12 mg nicotina-
mide adenine dinucleotide phosphate (NADP), 8.75 units glucose-6-phosphate dehydrogenase, 7.0 units hex-
okinase, 2 mg 3- (4,5- dimethyl thiazolyl-2)-2,5 diphenyl tetrazolium bromide (MTT) tetrazolium, and 2 mg
phenazine methosulphate (PMS) dissolved in 15 ml of 0.014 M phosphate buffer (pH 6.25). 200 mg agar
were dissolved in 10 ml of the same buffer and the two solutions were mixed when the latter was 55°C. The
above reaction mixture was then poured to square petri dishes. After it solidified it was incubated with the cel-
lulose acetate membrane of the electrophoretic run for 10 minutes. The adenylate kinase isoenzymes are visible
as blue bands on a clear background.

Gene frequencies were calculated by gene counting and departures from the Hardy-Weinberg equilibrium
by %2

Table I. Phenotype and gene frequencies of red-cell adenylat kinase 1 in Turkey

Genotypes Observed Expected Allele Frequencies
AK 1-1 326 326.73 AKI*1 = 0.95430.008
AK 2-1 33 31.50 AKI1*2 = 0.046+0.008
AK2-2 0 0

2 =00731;DF.=1;07<p<08
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RESULTS and DISCUSSION

The gene frequency distribution of the enzyme found to be as follows: AKI*] =
0.954 £ 0.008 and AK7*2 = 0.046 + 0.008 (Table I). Observed and expected values
confirmed with Hardy-Weinberg equilibrium (x2=0.0731) The phenotype distribution
of 359 unrelated adults from all parts of Turkey is comparable with that found in other
European populations. These results are also consistent with the AK1 gene frequencies
presented by Hummel et al (9), which is concerned about gene frequencies in Turkish
people living in Germany ( AK1*1 =0.9580,AK1*2 =0420,n=274 ) and Menevse
and Ulkiier (AKI*1 =0.969, AKI1*2 =0.031,n=116) (10).
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KUBA'DA URETILEN ALKOLLU iCKlLERDE ETANOLE l-ZsLiK EDEN MADDELER
Ozet

Her alkollii igki belli oranda etanoliin yanu sira , o igki tinine ézgii olan oranlarda eglik-eden maddeler
(metanol, propanol-1, izobutanol ve 3-metil-butanol-1) de igerir. Alkol kullanmig olan bir kiginin kan
analizlerinde eglik-eden maddeler 'in diizeyleri belirlendikten sonra, bunlarin birbirlerine olan oranlan
hesaplandiginda, kiginin ne tiir bir igki titkettifine karar verilebilir. Bu durum 6zellikle alkol etkisi alunda
islenen trafik suclarinda geri hesap yapabilmek agisindan biiyiik 6nem tagir. Bu nedenle diinya piyasalannda
bulunan igki gegitlerinin yapisal 6zelliklerinin saptanmas: gerekir. Bulgulan sunulan bu aragtirmada Kiba'da
iiretilen 24 rom cegidi ile, 11 degisik likér, 2 viski, 1 votka , 1 cin ve 4 ayn garabm etanol, metanol,
propanol-1, izobutanol ve 3-metil-butanol-1 derigimleri kapiler gaz kromatografi yéntemiyle saptandi. Elde
edilen sonuglar, literatiirde bu tir ickiler i¢in verilen degerlerle karsilagunldiginda, Kiiba tiretimi i¢kilerin
eglik-eden maddeler agisindan nommal degerlerden sapmadifii ve kan analizi sonuglanndan yola gikarak titketilen
igki niteliginin giivenilir bir gekilde belirlenebilecegi sonucuna vanld.

Zusammenfassung

Der vorliegenden Studie liegen die Untersuchungen von insgesamt 51 in Cuba erworbenen alkoholischen
Getrdnken zugrunde. Obwohl zur Abklirung von Nachtrunkbehauptungen meist nur die Begleitstoffmuster
relativ hochprozentiger Spirituosen von Bedeutung sind, wurden der Vollstindigkeit halber auch Likére und
insbesondere Biere mituntersucht. Es fanden sich Ergebnisse, die innerhalb der fiir jede Getrinkeart erwarteten
Wertebereiche lagen. Vergleiche mit friiheren Untersuchungen an karibischen Getréinken ergaben, dafd sich
cubanische und puerto-ricanische Rumsorten auch vom Begleitstoffmuster her zusammenfassen lassen und die
fiir dieses Getrank entscheidenden Stoffe ( Methanol, Propanol-1, Isobutanol und 3-Methyl-Butanol-1 ) einer
Normalverteilung unterliegen.

EINFUHRUNG

In der Bundesrepublik Deutschland werden nach Trunkenheitsfahrten mit
anschlieBender Entfernung vom Unfallort in nicht zu unterschiitzender Zahl wihrend der
Gerichtsverhandlung sogenannte Nachtrunkbehauptungen geltend gemacht. Der
Beschuldigte gibt die Einlassung, er habe erst nach dem Unfall -etwa aus Schreck oder
Angst- Alkohol zu sich genommen. Infolge der meist nur kurzen zur Verfiigung
stehenden Zeitspanne und des meist recht hohen gewiinschten Nachtrunk-Anteils an der
festgestellten Blutalkoholkonzentration spielen hier in der Regel nur héher prozentige
Spirituosen eine Rolle.

Adli Tip Derg., 6,73 - 80 (1990)
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Mit der Entwicklung der sogenannten Begleitstoffanalyse (1-16) wurde eine
Mboglichkeit geschaffen, solche Einlassungen mit wissenschaftlichen Methoden zu
iiberpriifen. Fiir den Sachverstindigen ist es dabei natiirlich von Bedeutung, das Getriank
bzw. dessen Begleitstoffmuster zu kennen. Daher zielten zahireiche friihere
Untersuchungen darauf ab, die Begleitstoffmuster méglichst vieler alkoholischer
Getrianke zu untersuchen und -wenn méglich-, eine Normalverteilung zu berechnen (6).

Mit zunehmendem Bekanntheitsgrad der Begleitstoffanalyse wurde die Methodik
dieser Untersuchung aber selbst fiir den Laien durchschaubarer und so mehren sich die
Fille, in denen der Nachtrunk exotischer Spirituosen vorgegeben wird. Solche Getrinke
finden insbesondere durch Urlaubsreisen Eingang in dic Hausbar des Normalverbrau-
chers. Infolge der steigenden bundesdeutschen Urlaubsreisen nach Cuba ( die Noch-DDR
war schon immer -wenn auch in kleinerer Zahl- dort vertreten ) bot sich daher eine
Untersuchung kubanischer Getrinke, iiber die noch keinerlei Erkenntnisse vorlagen, an.

MATERIAL und METHODE

Die Probensammlung erfolgte im Sommer 1989 in Cuba. ErfaBt wurden simtliche Alkoholika, die
kiuflich zu erwerben waren. Die Analysen wurden mittels eines Sigma 2000-Gaschromatographen durchfiihrt.
Wir benutzten die bereits friiher beschriebene Methode (6,7): Kapillarsaulen-Split, Kryofokussierung.

ERGEBNISSE und DISKUSSION

Das Spektrum der in Cuba hergestellten alkoholischen Getrinke stellte sich
-zumindestens fiir unsere Erwartungen- als recht weit gefachert dar. Im Handel fanden
sich 24 Rumsorten (davon 5 aus Nicaragua importiert), 11 unterschiedliche Likére, dazu
Whisky, Wodka, Cin, Branntwein, Wein und Bier in geringerer Anzahl.

Likore werden allgemein durch Mischung von Alkohol, Wasser, Zucker, Extrakten
und/oder natiirlichen #therischen Olen hergestellt. Man unterscheidet so Fruchtlikére,
Kréduter-, Gewiirz- und Bitterlikore, Kakao-, Kaffee- und Teelikdre, sowie
Emulsionslikére (6). Ahnlich weitgefichert zeigt sich auch das cubanische Angebot an
Likéren. Die Tabelle I zeigt die Begleitstoffmuster, der von uns untersuchten Likére.
Vergleicht man diese Ergebnisse mit friiheren Untersuchungen (6), so ergeben sich fiir
di¢ cubanischen Getrdnke keine Besonderheiten, der Begleitstoffgehalt beschriinkt sich
-wie allgemein iiblich- hauptsichlich auf den Methanol, In Cuba wird
iiberraschenderweise auch Whisky hergestellt. Die zwei untersuchten Marken (Tabelle II)
erwiesen sich als relativ begleitstoffreich, wobei einem relativ niedrigen Methanol-
Spiegel beachtliche Konzentrationen an Propanol-1 und insbesondere an
3-Methyl-Butanol-1 gegeniiberstehen. Der Gehalt an Isobutanol ist -verglichen mit den
Befunden an Scotch, Irish und US-Whisky-, eher als niedrig einzustufen, wenn er auch
den Gehalt des canadischen Whisky zu iibersteigen scheint (6).
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Tabelle I. Ethanolgehalt und Begleitstoffmuster cubanischer Likére
( Begleitalkohole in mgil )
Marke Eth Eth Met P-1 B-1 IsB 3IMB1
Vol % g/l
HAVANA CLUB
MARASQUIN 31,8 254 19 - - -
HAVANA CLUB
MENTA ESPECIAL 235 188 21 - - - -
HAVANA CLUB
MENTA 275 220 10 3 - -
HAVANA CLUB
DIABOLICO 242 194 9 22 - 28 72
HAVANA CLUB
CITRICO TROPICAL 323 258 11 18 - -
HAVANA CLURB
LIMETTE 18,8 150 15 8 - - -
HAVANA CLUB
BANANA 33,5 268 13 14 - - -
HAVANA CLUB
POMELO 243 194 12 4 - S -
HAVANA CLUR
ANANAS 27,5 220 57 6 - - -
HAVANA CLUB
CACAO 225 180 - 8 = — =
GUYABITA
DEL PINAR -seca- 36,8 294 18 - 6 -

Eth = Ethanol, Met = Methanol, P-1 = Propancl-1, B-1 = Butanol-1, IsB = Isobutanol,
3MB1 = 3-Methyl-Butanol-1
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Die zwei uns bekannt gewordenen Wodka-Produkte erfreuen sich keincr groficn
Verbreitung in Cuba (Tabelle 11). Wie ihr Begleitstoffmuster zeigt, handelt es sich wohl
um eine identische alkoholische Grundsubstanz, der nur unterschiedliche Aromastoffe
zugefligt werden. Verglichen mit den Befunden (ritherer Untersuchungen (6) an
unterschiedlichen Wodka-Sorten ist der Methanolgehalt als eher hoch zu bezeichnen, die
ibrigen Begleitstoffe finden sich -wie iiblich- gar nicht oder nur in geringen
Konzentrationen.

Tabelle II. Ethanolgehalt und Begleitstoffmuster cubanischer Spirituosen
{ Begleitalkohole in mgil )

Marke Eth Eth Met P-1 B-1 IsB 3MBI1
Vol % g/l

WHISKY

OLD HAVANA BLENDED 372 298 42 210 8 224 518

OLD HAVANA SUPERIOR 390 312 36 170 6 186 474

WODKA

HAVANA CLUB

VODKA CON NARANJA 355 284 15 10 "6 - -
HAVANA CLUB
VODKA CON LIMONE 35,5 284 15 10 6

Gin scheint sich in Cuba keiner grofen Beliebtheit zu erfreuen, die einzige
(seinerzeit) erhiltiche Marke (Tabelie 1) weist ein eher bescheidenes Begleitstolfmuster
auf und liegt im unteren Drittel der bereits bekannten Begleitstoffmuster dieses
Getrinkes (6).

Die Branntweine (Aguardiente) erweisen sich da schon als begleitstoffreicher (Tabelle
HI). Leider war die Ausgangssubstanz nicht feststellbar, da die Produkte durch
Aroma-Zugabe geschmacklich verindert waren.

Obwohl Cuba kein traditionelles Weinland ist, und der Weinbedarf iber Importe aus
vornehmlich &stlichen Landern gedeckt wird, konnte ein Vermuth-Wein cubanischer
Herstellung untersucht werden. Beim Vergleich mit bekannten Daten anderer Hersteller
(6) erweist sich das Begleitstoffmuster als nicht ungewohnlich ( Tabelle 1),

Mchr der Vollstindigkeit halber wurden auch die cubanischen Biere in dic
Untersuchung miteinbezogen. Die sieben Verbreiteten Marken zeigten einen
Ethanolgehalt von 3,4 bis 5,0 Vol. % und ein Begleitstoffmuster, das als fiir Bier
typisch bezeichnet werden mul ( Tabelle IV ).
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Tabelle 111. Ethanolgehalt und Begleitsioffmuster cubanischer Spirituosen

( Begleitalkohole in mgil )

Marke Eth Eth Met P-1 B-1 IsB 3MB1
Vol % g/l

GIN

GINEBRA CUBAY SECA 442 354 49 18

BRANNTWEIN

(AQUARDIENTE)

SC GREEN LABEL 392 314 16 124 4 100 350

BOCOY LIMON 275 220 22 30 - S0 138

BOCOY NARANJA 266 25,0 200 17 52 2 98

WEIN

DOMANI VINO VERMOUTH

ROJO DULCE 13,3 106 27 15 1 20 23

Das Hauptinteresse galt dem cubanischen Rum. Allgemein mufl bemerkt werden,
daB tiber den karibischen Rum einige Unklarheiten vorherrschen. Fiir wissenschaftliche
Untersuchungen als erschwerend erwies sich immer wieder, dafl es sich bci den in
Europa erhiltlichen Sorten meist um Verschnitte ( eigentlich Mischungen ) handelt.
Daher empfahl sich besonders hier eine Probensammlung vor Ort. Vom Geschmack her
allerdings bestehen Zuordnungen, die Produkte aus den ehemals spanischen Departments
Cuba und Puerto Rico werden als " trocken, mit Jeichtem Kémper " zusammengefa3t und
von den Rumsorlen aus Jamaica, Martinique ¢tc. abgegrenzt. Die Tabelle V zeigt unsere
Ergebnisse der Analysen. Deutlich zeigt sich auch hier eine Abgrenzung der cubanischen
Destillate von den Importprodukten aus Nicaragua, denen allerdings im cubanischen
Hande! durchaus Verbreitung zukommt.

Zieht man nun die {ritheren Untersuchungen an Rum aus Pucrto-Rico und Jamaica
(6) zum Vergleich heran, so ergibt sich, daf} sich die Produkte aus Cuba und
Puerto-Rico zusammenfassen und von den iibrigen Herkunftsregionen abgrenzen lassen.
Die insgesamt 24 Rumsorten folgen einer Normalverteilung und fiir die wichtigsten
Begleitstoffe ergeben sich die folgenden Mittelwerte (mg/l) » Mcthanol = 24 96 + 15,23;
Propanol-1 = 42,17 + 18,58; Isobutanol = 48,08 + 13,19; 3-Methyl-Butanol-1 =
158,58 + 63,15.
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Tabelle IV. Begleitstoffe cubanischer Biere

( Begleitalkohole in mgll )

Marke Eth Eth Met P-1 B-1 IsB 3MB1
Vol % gll
TROFICA 50 40.0 5 11 - 12 42
CRISTAL 43 34.0 4 8 2 9 43
POLAR 42 33.8 4 11 2 11 36
BUCANERO 43 34.4 6 8 1 7 38
HATUEY 5,0 40.0 5 18 2 17 48
TINIMA 4.8 38.0 8 14 2 8 34
MANACAS 3,4 270 5 12 2 4 27

Faffit man die vorgelegten Ergebnisse zusammen, so ergibt sich, daf die
Begleitalkohole cubanischer Getrénke innerhalb der Erwartungswerte fiir die jeweilige
Getrinkeart liegen. Es ergaben sich keine aus dem Rahmen fallenden Befunde. Der mit
solch exotischen Nachtrunkbehauptungen beschiftigle Sachverstindige kann bei
detailierten Angaben mit den vorgelegten Analysenergebnissen rechnen, bei allgemeiner
gehaltenen Angaben kann er den Erwartungsbereich abschitzen.

Nebenbefundlich ergab sich -aus alkohol-historischer Sicht interessant-, daf sich die
Rumsorten aus Cuba und Puerto-Rico nicht nur geschmacklich sondern auch
begleistoffmidflig zusammenfasscn lassen. Als eine der moglichen Ursachen bietet sich
die historische Gemeinsamkeit beider Inseln, die Zeit spanischen Kolonialherrschaft an.
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Tabelle V. Gehalt an Ethanol und Begleitalkoholen im  cubanischen Rum
( Begleutalkohole in mgll)
Marke Eth Eth Met P-1 B-1 IsB 3MB1
Vol % g/l
HAVANA CLUB LIGHT & DRY 38,0 304 19 72 - 56 146
HAVANA CLUB 3 ANOS 38,5 308 19 38 - 54 138
HAVANA CLUB S ANOS 37,2 298 22 48 - 62 236
HAVANA CLUB 7 ANOS 38,7 310 29 24 - 62 264
HAVANA CLUB EXQUISITO 38,0 304 20 28 4 56 126
CUBANO BUCANERO
CARTA ORO 37,5 300 31 64 10 62 160
CUBANO BUCANERO
CARTA BLANCA 37,8 302 26 28 - 52 196
CUBANO BUCANERO 7 ANOS 378 302 35 64 10 66 154
CARIBBEAN CLUR
CARTA BLANCA 3 ANOS 37,5 300 20 24 - 52 212
ARIBBEAN CLUB
CARTA ORO 5 ANOS 36,8 294 12 48 6 48 150
VC CARTA BLANCA 37,8 302 16 18 - 34 108
ANEJO LEGENDARIO 39,0 312 19 22 - 56 186
VARADERO 7 ANOS 37,5 300 18 32 - 36 188
DORADO SANTA CRUZ 31,0 248 29 24 - 52 132
CANEY ANEJOQ 40,0 320 28 56 - 64 260
PUERTO PRINCIPA
CARTA BLANCA 36,9 295 16 40 - 48 142
PALMAS PATRICRUZADO 38,0 304 21 18 - 18 62
MATUSALEM 38,5 308 21 68 - 62 266
CANEY DARK DRY 40,3 322 18 54 4 40 242
FLOR DE CANA SUPERIOR* 38,0 304 47 240 8 2 264
FLOR DE CANA* 393 314 19 24 4 12 4
FLOR DE CANA ORO* 39,8 318 26 112 - 44 2
FLOR DE CANA
RESERVA ESPECIAL* 413 330 28 144 - 66 6
FLOR DE CANA
ORO 4 ANOS* 39,8 318 28 96 - 48 16

* Importprodukte aus Nicaragua

# als Vortrag gehalten auf der 4. Tagung der Regionalgruppe Mitte und der Regionalgruppe Nord der

Gesellschaft fiir Gerichtliche Medizin der DDR, 14./15.3.1990 in Rostock
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