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Earlier investigations (KLEINE and PoNyT, 1967; KLEINE, 1967; DEVIL-
LEZ, 1965) revealed that the stomach juice and the hepatopancreas of some
Decapod species contain a carboxypeptidase with highly similar effects to
the pancreatic carboxypeptidase of the mammals, though exhibiting but
meagre substrate specificity.

Within the class Crustacea, there are no data on the exopeptidase con-
ditions of groups phylogenetically removed from the Decapods. The present
paper proposes to discuss some properties of the carboxypeptidase of one
representative each of the orders Amphipoda and Isopoda.

Material and method

1. Material under investigation and the preparation of the ferment extract

The animals used in our investigations (Gammarus, Asellus) had been
collected from one of the tributary streams (Asz6f6i patak) of Lake Balaton,
and kept, for at least 2 weeks prior to their preparation, in a well aerated
aquarium supplied with through-flow water system.

The ferment extract was taken from the intestinal tract of the animals;
the dissecting technique has already been published in an earlier paper (PoNyYI
and P.-ZANkAI, 1967). The intestinal tract of 50 Asellus and 25 Gammarus
specimens was used per each experimental series. The prepared organs were
collected in 2 ml distilled water and immediately placed in ice or in refrigera-
tors, respectively, and kept there, except for the period of centrifuging, until
their employment. The material was homogenised by Potter’s glass homogeni-
sator. Centrifuging took 10 minutes, at 5000 r.p.m.

The stomach and the stomach juice of Gammarus and Asellus, as well as
the midgut, are infinitesimally smaller in comparison to the relatively large
hepatopancreatic (HP) tubes and to the liquid content in them. Thus the extract
obtained from the animals originates mainly from the HP tubes and from
their contents.
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2. Substrate incubation conditions methods of identification

Two peptide substrates have been used in our investigations: carbo-
benzoxy-L-glutamyl-L-tyrosine (CGT) (pepsine and carboxypeptidase-A-homo-
specific substrate) (Sasét Son Ltd.), and carbobenzoxyglycyl-L-phenylalanine
(CGP) (carboxypeptidase-A-specific substrate) (Fluka).

The substrate concentration in 1 ml of reaction mixture is shown in
Table 1. The composition of the incubational mixture is as follows:

Asellus Gammarus

Enzyme substrate Buffer Enzyme substrate Buffer

ml ml
CGT 0.08 0.12 0.80 0.03 0.10 0.87
CGP 0.08 0.10 0.82 0.02 0.05 0.93

The buffers employed were: Molivaine (0.1 M; between pH 3.1—6.5),
tris (HC1) 0.1 M; between pH 7.2—9.1). The homogenizates were incubated for
30 min at 37.5i 02. °C. The value of the control was 0 for both species.

During the quantitative paper chromatography (Hanson, 1966), the
ninhydrin-copper complex was measured with Beckman spectrophotometer
at 495 fHiu The protein content of the enzyme preparation was determined by

Fl’y. 1 The pH activity curve, with respect to CGP, ofthe ferment extract of Gammarus
(Rivulogammarus) roeseli cervais ana Asellus aquations (.
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the Lowry method modified by GriAsser and KLeIiNE (1962). Crystallized
bovine serum-albumen (Albumine bovine (fraction V) B grade (Calbiochem))
was used for standard. The albumen content of the Gammarus and Asellus
enzyme perparations varied between 2.5—6.4 mg/ml and 3.6—6.2 mg/ml,
respectively.

During the preliminary investigations, we used a freshly prepared se-
phadex-G-100 column, set at 7.5 pHby a0.05 phosphate buffer. The size of the
tube was 1.5 X 24 em. The fractions were collected by a home-made automatic
microfraction collector built in a refrigerator. 1.25 ml fractions were collected.

Results and discussion

For the demonstration and characterization of the carboxypeptidase-A
effect CGP was used. The pH optimum of the clevage in Asellus (between
7.5—1.7) agrees with that of Astacus and Cambarus, but rather deviating
(between 8.0—8.2) in Gammarus (Fig. 1). CGT was applied to show the
eventual pepsin or cathepsin-A effect. The pH optimum is identical (7.2 pH;
Fig. 2.) for both species and agrees with the conditions found in the two
Decapod species studied earlier; the presence of a carboxypeptidase is also
obvious here (KLeEINE and Ponvyr, 1967).

Fig. 2. The pH activity curve, with respect to CGT, of the ferment extract of Gammarus
( Rivulogammarus) roeseli GERVAIS and Asellus aquaticus (L.)
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The quotient of CGP/CGT activity of Asellus and Gammarus points to
the same small substrate specificity as was observed also in the case of Astacus
and Cambarus:

Astacus 1,01
Gammarus 1.23
Asellus 1.28
Cambarus 1.42

The CGP/CGT quotient is 8.3 in the case of the mammalian pancreas (Horman
and BERGMANN, 1940).

The specific activity of the Gammarus and Asellus carboxypeptidase
(vs) significantly differs, according to the investigations hitherto conducted,
from that of the Decapods. Whereas this value concerning the HP of Astacus
is 2.00 (CGP) and 1.64 (CGT), respectively, and for the stomach juice 5.21
(CGP) and 5.15 (CGT), respectively, the figures are about ten times higher for
the species investigated. (Table 1).

Table 1

The exopeptidase activity of the hepatopancreas of Gammarus
( Rivulogammarus) roeseli GERVAIS and Asellus aquaticus (L.).
Activity data are expressed by the amino acids uMol/mg
albumen (60’) = vg), formed at 37.5 °C. X = arithmetic mean,
n = number of investigations, s — standard error of mean

Species | Concentration of substrate ‘ pH . l n | s

| ‘ v
Gammarus ‘ CGP 5:-1073M 8.1—8.3 1 54.926 11 1.677

| CGT 5-10-3M 70—71 | 44481 4 3.601

: |
Asellus | cap ' 10-:M 7.5—1.6 7 4.922

| CGT 6-10-3M nA=7 33.602 7 1.171

[ |

43.184 }
1

Concerning the v, values, significant differences can be found also be-
tween Gammarus and Asellus (for CGT : P < 0.01; for CGP: 0.02 > P > 0.01).
As related to Decapods some deviations in the stability of the enzyme can also
be observed. In the case of Gammarus, an activity decrease of 20— 25 per cent
is perceiveable after 2 weeks for both CGT and CGP (at + 2 °C), and 35—40
per cent after 3 weeks in the case of Asellus. Even a storing of 5 weeks fails to
evoke any considerable decrease in activity for the ferment of Decapods (cf.
p- 45, ibid.).

In the gel filtration of the Gammarus extract we received consequently
3 fractions (peak) — against that of the Decapods (KLEINE, 1967) — of which
the middle one was active for CGP and CGT, respectively (Fig. 3).

On the basis of the available data it may be inferred that one has to
count with smaller or greater differences (e.g. deviating properties of the
isoenzymes) in the proteolytic ferments present in the different groups of
Crustacea (Decapoda, Amphipoda, Isopoda etc.) and even in the various
species (C. MANWELL et al. 1967).
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Fig. 3. The gel filtration on sephadex (G-100 of the ferment extract of Gammarus
( Rivulogammarus) roeseli GERVAIS. (For details see text)

Summary

1. The specific activity (v,) of the hepatopancreas of Gammarus ( Rivulo-
gammarus) roeseli GERVAIS and Asellus aquaticus (L.) on carbobenzoxyglycyl-
L-phenylalanine (CGP) and carbobenzoxy-L-glutamyl-L-tyrosine (CGT) is
more than tenfold as that known for the other Decapod species.

2. The activity quotient of CGP/CGT (1.23 and 1.28, respectively) of the
two investigated species refers, similarly to the case of Astacus and Cambarus
(1.01 and 1.42, respectively), to a slight substrate specificity.

3. Of the 3 albumen fractions (peak) received during the sephadex gel

filtration of the enzyme preparation of Gammarus only one was active with
respect to CGP and CGT, respectively.-
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GAMMARUS (RIVULOGAMMARUS) ROESELI GERVAIS (AMPHIPODA)
BES ASELLUS AQUANTICUS (L.) (ISOPODA) EXOPEPTIDAZANAK
NEHANY TULAJDONSAGAROL

Ponyi Jend, Biré Kdlmdn és P.-Zdnkai Noéra
Osszefoglalas

1. A Gammarus (Rivulogammarus) roeseli GERVAIS és Asellus aquaticus (L.)
hepatopankredsz carbobenzoxyglyeyl-L-phenylalanin (CGP) és carbob2nzoxy-L-gluta-
myl-L-tyrosin (CGT)-re vonatkoztatott specifikus aktivitds (vs) t6bb mint a tizszerese
az eddig ismert Decapoda fajokhoz képest.

2. A két vizsgilt faj CGP/CGT aktivités quotiense (1,23 ill. 1,28) — az Astacus
és Cambarus-hoz hasonléan (1,01; 1,42) — csekély szubsztrat-specifikussagra utal.

3. A Gammarus enzimprepardtumdnak sephadex gélfiltraciéja sordn kapott
3 fehérje frakeié (peak) koziil CGP ill. CGT-re vonatkoz6an csak egy volt aktiv.

HEKOTOPBIE XAPAKTEPHUE CBOWCTBA 39K3OIIEINTUOA3 GAMMARUS
(RIVULOGAMMARUS ) ROESELI GERVAIS (AMPHIPODA)
U ASELLUS AQUATICUS (r.) (ISOPODA)

H. Honvu, K. Bupo v H. I1.-3ankau

1. Crendmueckasi akTMBHOCTH (V) remaronaunkpeaca Gammarus (Rivulogammarus)
roeseli Gervais u Asellus aquaticus L., pacuntaHHast Ha KapOobGensokcuraniui-JI-penuna-
nanun (KI'®) n kap6obdensoxcu-JI-rnyramun-JI-tuposun (KI'T) Gosbuie yem B 10 pas Bbiuie
OMMCaHHBIX 10 cux nop s Decapoda BennunH.

2. Coornowenue KI'®/KI'T akrusHocTy (1,23 u 1,28) 3TNX BUOB TaK)Ke Kak y Astacus
u Cambarus (1,01 u 1,42) yKassiBaeT Ha He3HAUMTENILHYIO crielli(uuHoCTh cybeTpata.

3. B xoe ouncTku pepmenta Gammarus ¢ Nomowibio reJbGuiabrpamid 6bU10 MOSyUeHO

3 OenKoBbIX (paKuuH, U3 KOTOpeiX B oTHOWeHMH KI'T TosibKO o1Ha ¢paxuus obiajgana aKTus-
HOCTBIO.
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