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Metallothioneins, a metal binding proteins, have a high alf"mity for various toxic metals, particulary 

cadmium and mercury. Metal binding proteins have been observed in mammals [1] and a variety of 

marine invertebrates [2], however, there is very little information available on metal binding proteins 

in freshwater invertebrates, and particulary in frehwater crustaceans [3]. The presence of such 

proteins has been variosly suggested as indicating involvement in uptake, storage, transport and 

elimination of toxic metals [ 4] and in the routine metabolism of metals [2]. Cadmium binding proteins 

observed in invertebrates have similar characteristics to mammalian metallothionein: low molecular 

weight, stable to acid and heat treatment, inducible by metal exposure, low ultraviolet absorption at 

280 nm and high absorption at 254 nm, a characteristic absorbance dissapeared on acidification and 

reappeared with neutralization [1]. This report describes results on the characterization of Cd-BPs 

obtained from very euryhaline brine shrimp Artemia exposed to cadmium. For metodological 

purposes these results have been compared with those of the freshwater crayfish Procambarus clarkii 

. Induction of Cd-BP was achieved by water exposure at a concentration of 0.1 ppm and 3.0 ppm for 

P. c/arkii and Anemia, respectively. In accordance with followed method by Engel and Brouwer [4] 

two midgut glands of P. clarkii or 0.5 gr of Anemia body were minced and homogenized in Tris

HCl (0.06 M) and NaCI (0.01 M) at pH=8.6 with 0.1 mM PMSF to prevent protease activity and 1 

mM DTT to maintain reducing conditions. The homogenate was centrifuged at 30000 g for 45 min at 

4°C. The supernatant was heat treated and 60°Cfor 10 min and centrifuged again at 30000 g for 45 

min at 4°C. A portion of the 2 mL supernatant was then applied to a column of Sephadex G-75 (2.6 x 

60 em) and eluted with the same buffer (pH=8.6). Absorbances of the fractions collected were 

measure at 254 and 280 nm. Spectral changes on acidification and neutralization proteins fractions 

were determined. Cadmium concentrations was determined by flame (P. c/arkii) in a Perkin-Elmer 

model 5000 atomic absorption spectrofotometer a deuterium background corrector. In Artemia 

samples cadmium was determined by graphite furnace with Zeeman background corrector. 

Figure IA is a Sephadex G-75 elution profile derived from midgut gland tissue pooled from two 

crayfish. Low levels of cadmium occur in the void volume. One cadmium peak is deary resolved. 

Cadmium was accumulated in the low molecular weight range of 18000-20000. This fraction had 

high ultraviolet absorption at 254 nm and a higher 254/280 ratio. Figure IB show a Sephadex G-75 

elution profile derived from Anemia sample. In this case a important amount of cadmium was present 

in the void volume. Two peaks were resolved at the low molecular weight. The first one 

corresponded to 18000-20000 range and the second one to 8000-11000 range.In both P. clarkii and 

Artemia Cd-BP fractions were scanned on a U.V. absorbance spectrophotometer and found a 

maximal absorbance at about 254 nm with minimal absorbance at 280 nm. This maximal absorbamce 

disappeared on acidification and reappeared with neutralization, indicating the presence of a 

mercaptide-metal bound (peculiarCd-BP) [1]. .----------, 
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Figure 1. A) Sephadex G-75 elution profile for Artemia sample. B) Sephadex G-75 elution profile 
for midgut gland (P. clarkii). In both absorbance at 254 and 280 in arbitrary units, flow rate=50 
mL!hr. 
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.Uong -u. Romanian !l1a<:k nea coan ( U6 an) M\l'enl 1andbaBed aourccs are 

acting. 'ftle1r importanoe 1s dif"t'oren"\ depeudins on the -1- aDd chemical 

oompoaiUon. 

The org:mic and mineral load detenninod -e ~Gico-chcmical aDd bio

logical modif'ioatlooa in the mlll'ine envirGillll<llrt from ln1'1uenced area~~. In the 

l!!.Bt dooades Gi8111fican"\ changes especial4' maasive peytoplllllkton blooms,ocuned 

in biological c,vcle. ~ were iDduced by "\he enrlching of Ha water With 

nutrients. Oldng to thia llituattona it beoame important to E!Ynluate the Jl and P 

inPQt in ibe marine aballow vat81'8, to idontif)" the SOUl'CSS and to elrtablish 

eech CODt:ribution. 

The qnali ty of mlll'ine waters along the Bamallian coaat is main4' Ulld- the 

ln1'1uenoe both ot' Danube riwr and -te · va"\er disc:hargoea. Decauae o:t f'low aDd 

chamical compost tion varta"\icms; periodical estimations sbould be p81':formed. in 

Ol'der to quan-tU',r the SOUZ'CB contributions and to establish adequate measurea 

t'or pre11entlng the environment dea:rada.tton (DRAGASARU, y;,sn.mcu aDd STOINA,l960i 

liUliE&IliiV NICIJl.ESCU lllld CHIW, 1965; PF.CJmAl'IIJ, llllllEA., SUlBm'SCU and CUIHGIOGW, 

1977). 
'l1le paper aa.al,ysee 19133-1986 data :tor llamllle lnf'lUODOe and 1987 :tor the 

southem fiOIU'IOBe. Concel'ftiug the Danube water the mean values tor l'I-B0
2

, l'f-wo,, 
B-118

4 
during 1983-1986 and ~P04 during 1985-1986 were caleulc.ted. '1!1e7 .are 

presented in the table. 

l'fUUionte were determined b,r s~"'~~~try. 1983 urmsco me~ vu 

utilised tor ~P04• B-ft02, lf-N0
3 

and l'f-IB
4 

were meuued by~ A lilt!J 8114 

Xoroleff met!lode. 

PNm the "\able it can be concluded the importaace of the Dan1lbe ill 

81U'icb111g marine waters alone the Bamanian coaat Vi th nutriaate (II 8D4 P). :rte 

share consist• in more tbon 991 tor If (No2 + lto3 + n 4) and 86.6" a11 ~P04 h'oe 

the total qwmtitiee introduced in IIDmaniaa. Black Sea vatel'llpear. 

a.-~ of the dis"\- a11 well a11 dilutiOD 8114 diBpei'SiOD pbao-

111«14 in the -them part o:t the ooaet the llamlbe oontributiOD is asmn'""M.The 

local - acting in this well dneloped ham industrial lmd tourtlrt '• point 

~ Vi- - are lWtermlning in biological prooea-• eapecialq in the llballow 

vatere (till 20m taobate). 'l1le 5378 "\pear ~P04,a1thouflll reprpent onq 13.261 

hom the total inpu~, are in triiCb a quantity that pbospborue t• DO 1110re a 

limitaUve factor :tor ~oplanldon blooma in th1• -. • 

~ B-4902 1 ..... 3 r~-~m, H-(F!02+1103..m14) 1'-J'Cl/, 

A. ~input~ 6 8t.8 18') 181 33 050 229 030 34 924 
tbe JliDIIIe water 

--n-
n. ~input of 21 236 727 1002 5318 

-them IIGIII'088 
tClll8k-r 

Total i.np1t 6869 189 417 33 777 230 C8~ 40 302 
"'-k-

t ~ l'a$io 99·69 99.37 97.84 99·56 86.65 

·~a•-=-~-~---~-~~~=---
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