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INTRODUCTION

./

The activity af ~-aminolevulinic acid dehydratase (ALA-D) catalyzes the
forrnation of one molecule of porphabi1inogen from two molecules of ~-ami-
no1evlliinic acid.

ALA-D oontains highly active tiol graups which easily bind heavy meta1s
and inhibit enzyme activity (8 h e m i 111,1976). It is well iknow.n that the
activity af ALA-D in blood af humans is part<lcular1y depressed by the
presenC€ of lead in the blood (B o n s i g na r e et aL, 1956, K u h ner t et
aL, 1977). ALA-D activity is also rdepressed tn the erythrocytes of fish under
the i.nfluence of lead (J a c it i m, 1973; Hod s o 111,1976; Hod s o n et aL,
1977). It was aJso shown that lead :inhibited ALA-D in the erythrocytes of
lesser spotted dogfish (Scyliorhinus canicula L.) (B eri t i c, et aL, 1980,
Tudor, 1980).

This paper is a :prelimtnary evaluation of ALA-D activity in blood af
Scyliorhinus canicula L. from the midd1e Adriatic. It may <hean useful para-
meter for the biological monitoI'ing .of poHrution by lE~ad.
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MATERIALS AND METHODS

Lesser spotted dogfish specimens were trawled from the Sp:ti,t channel
(43°26'N; 16°13'E). Alive fis!h were acclimated to aquarium conditio;n. for four
weeks.

- Blood of fish was collected by cardial puncture and Na-heparin used as
antlcoagulans (H a t t i n g h, 1975).

ALA~D activityiJn blood of S. canicula was determined after B erI i n
and Sc hall e r (1974) at 37°C. The amou;nt of porphobilinogen produced
in the iJncubation of enzymes was measured at 555 run using Pay Unicam
SP 600 spectrophotometer. Hematocrit was determined by microhematocrit
J anetzlki TH 11 centr:ifuge.

In ten repeated ana1yses the coefficient of variation of the method was
2.28%.

ALA-D activity is expressed as .umol porphobilinogen/minute/l erythro-
cytes.

RESULTS

Effects of teIIl!Perature and time of incubation on ALA-D activity was
examined at 25 and 37°C. Enzyme aotivity was constant over 180 minutes
(Fig. 1). However, ALA-D activity at 37° was about twice that at 25°C. ALA-D
aotivity and hemartocrit were examiJned at lo ma1es and lo females of Scylior-
hinus canicula.

Ranges, means, standard deV1iation, standard error and variability coeffi-
cient of ALA-D activity, as well as hematoorit and weigJht of tested fish are
given in Table 1.

Ta:ble 1. ALA-D activity (,umolPBG/min/1 erythrocytes), hematocrit (%) and weight
of Scyliorhinus canicula L. fIrom the middle Adriatic

Event hough mean ALA-D activity in Scyliorhinus canicula females was
somewhart lower than that in males the difference between them was not
statistically sigm.ifdcant (t = 1.15; P > 0.05). No statistically significant diffe-
rence was found in mean hematocrit valeus (t = 0.96; P > 0.05) between
examiJned males and fema1es, either.

Regression relationship between ALA-D activity and fish weight log a're
given in Fig. 2. Negative correlation r = -0.658 between these two para-
meters was statistica1ly significant at P < 0.01.
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ALA-D (U/1) Hem. (%) Weight (g)

10 10 10 10 10 10

Range 17,4-57,8 11,1-41,9 12,9-25,7 15,6-25,9 170-265 166-305
-

27.6 22.2 214x 33.7 20.6 210

s 12.7 10.8 3.8 3.7 36 39

Sx 4.0 3.4 1.2 1.2 11 12

CV ofo 37.8 39.3 18.4 16.4 17 18



x lO"
5

-
o
E, 1

25°C

,{

to.
o
o
....

.....

~
<b

3

-
......
c>
Q)
a..

2

60 120 180

Time (minu tesJ
Fig. 1. Concentration of produced porphobi1inogen as affacted by the incubation

time of enzyme and substrate at 25°C and 37°C temperature

Weight of examined specimens an their hematocrit were not interdepen-
dent (ma1es r = 0.07; females r = -0.13).

As slhOWiIlby OUII'results ALA-D activity of tested S. canicula specimens
is lilkely to be dependent on the growth of fish, that is their age. After
Jar da s (1979) age composition of examined male and fema1e S. canicuZa
shows mainly s,pecimens of the third yeaT of age.

It has already been 'sugges.ted (T u dor, 1980) that relative (%) ALA-D
activity of indiJvidual S. canicuZa s!pecimens and ~og of intraiperitoneal lead
level (ppm) are negativelly correlated with the regres:sion coefficient 29.8.
Hod ISon et all. (1982) found that theinhilbi1Jion of Salmo gairdneri due to
the lead added to the water was independent of fish weig!ht.

Owing to the very pronounced variability of ALA~D activity the biolo-
gical monitoring of S. canicula should take care of taiking the fish belongling
to the same age groups.

CONCLUSION

Negatively COTrelated ALA-D activity of S. canicula blood and log of
fish weight are indicative of the fact that enzyme acfivity is 1iikely to be
dependent on fish age.
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Fig. 2. Regresion relationsh:Lp between ALA-D activity in blood of S. canicuZa and
log of their weight (8) males, (O) females. Dashed Mne encloses 95% con-
fidence limlts
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PRELIMINARNI REZULTATI AKT:tVNOSTI DEHIDRATAZE I5-AMINOLE-
VULINSKE KISELINE U KRVI MACKE BLJEDICE (SCYLIORHINUS

CANICULA L.) IZ SREDNJEG JADRANA
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KRATKI SADR2AJ

Alktivnost dehidrataze l5-ammolevu1insJkekiseline (D-DALK) u krvi macke
bljedice u negativnoj je kore1aciji sa težinom riba. Prema ovim rezultatima
aktivnost D-DALK vjerovatno je povezana sa starošcu ispitanih primjeraka
Scyliorhinus canicula.
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