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A, Introduction

Muscle and organ'tissues of fish, compared to the corre-~
sponding tissues in mammals, have a high content of proteolytic
enzymes (1); the dipeptide-cleaving enzymes are markedly more
active than the other enzymes df protein and amino acid metabolism
(1,2). This study compares the enzymatic decomposition of numerous
dipeptides by muscle and organ extracts of various fish with
the decomposition by the tissues of several mammals., The multitude
of data provides an answer to the question to what extent peptidases

of known specificity contribute to the decomposition of dipeptides




along with still unidentified peptidases, This study makes the

existence of dipeptidases of new specificity seem probable,

B. Methods

The enzymes for our tests were taken from cod freshly
caught at sea whose muscle tissues and organs were stored in a
deep-frozen state until the time of testing. For carp and trout,
the tissues were taken from live fresh fish, &nd fof mammals, too,

fresh tissues only were used.

Depending on the intensity of the prevailing activity,
the tissues to be tested were homogenized in an ice-bath with
1% KC1 solution in the ratios 1:5 and 1:10, respectively, then
were allowed to stand‘fbr 20 minutes and afterwards centrifuged

for 15 minutes at 25,000 xg.

The dipeptidase activity was mainly determined by spectro-
photometry (3), in a few cases also by measuring the increase of
ninhydrin-positive material according to MOORE and STEIN (4).

Protein was determined according to LOWRY (5).

C. Results and Discussion

The results of our tests have been summarized in Tables 1-4

If in Table 1 the activities of spleen tissues of different origins




are compared, it becomes clear that the cod spleen is more intensely
active than any other tissue. In a comparison with the activity

of renal tissue of mammals (rat, pig), the "classic" enzyme cell

for dipeptidases, the intense activity of the cod spleen is again
striking. Even in the series of other examined cod organs (Table 3),
the spleen shows the highest total activities; the enzymatic
decomposition of comparable dipeptides by cod spleen extracts
exceeds even decomposition by intestinal extracts. Surprisingly high
are also the activities of heart muscles while the cleavage rates
of the cod spleen are low,., The total activities of dipeptide
hydrolysis by carp and trout spleen extracts are only half as
intense as in the cod spleen, but still considerably higher than

the cleavage rates for rat and cattle spleens,

Table 2 contains the dipeptidase activities for muscle
tissues of cod, carp and trout; the total activities of cattle
and pig muscles have been added for purposes of comparison.

Among the muscle tissues of fish, trout muscles show the highest
total activities, followed by cod and carp muscles. Compared with
mammalian muscle tissues (cattle, pig), fish muscles have several
times more capacity to break down dipeptides than the muscles of
warm-blooded organisms. This finding is corroborated by the data
in Tableé 4 on various organs of carp and trout, where only the

various portions of carp intestine are remarkably active,
i
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The multitude of substrates broken down by the examined
tissues raises the question as to the possible number of parti-
cipating dipeptidases. Attempts to trace the high cleavage rates
"of the various dipeptides back to the action of known dipeptidases
have met with considerable difficulties. On the one hand, the number
of hitherto well-known dipeptidases is low, on the other hand,

the substrate specificity of these enzymes has in parts not been

examined systematically to the extent required by the data of this
study. Of the known dipeptidases, prolidase and prolinase can be
éxcluded from the enzymes responsible for the decomposition of

most dipeptides, for they have the specific function of breaking

down proline-containing dipeptides (6,7). Carhosinase and Anserinase

are also out of the question (except for Gly-I-His) because they

can break down only dipeptides which contain C-terminal IL-histidine.
Neither can the enzyme Slycylglycine dipeptidase be made

responsible for breaking down the great number of dipeptides; its i
activity in the examined tissues is too low to furnish an explanation
for the high cleavage rates of the examined dipeptides. The only
remaining well-known dipeptidase is glycyl-L-leucine dipeptidase

the substrate specificity.ofcwhich has, however, not yet been

thoroughly studied. Leucine-amino-peptidase, an amino-polypeptidase,
which can break down also leucyl-dipeptide (substrate: e.g. L- 52

leucylglycine), is not sufficiently active in the examined tissues



7

» '
787

D

to provide an explanation for the high cleavage rates of most of

the dipeptides. There is also the fact that this enzyme is only

very moderately capable of catalyzing the hydrolysis of dipeptides

which contain glycine N-terminaliy. If we restrict ourselves to

the break-down of aliphatic dipeptides which contain glycin N-terminally,
the only known dipeptidase in question is glycyl-L-leucine dipeptidase.
Doubtlessly we may expect that this enzyme will break down at
approximately the same rate any.dipeptide homologous in structure

to glycyl-L-leucine (e.g. glycyl-L-valine).

In order to estimate the possible participation of already
known enzymes in the cleavage of homologous substrates, the relative
cleavage rates of various tissues of different origins, related to
the decomposition of standard substrates (glycyl-L-leucine, L-leucyl-
glycine and L-alanyl-glycine), have been summarized in Tables 5-9.
The comparison of data in Table 5 shows thea glycyl-L-valine, the
closest homolog to glycyl-L-leucine, is broken down at strikingly
similar rates in the two tissues of four different origins. The
same applies to glycyl-L-phenylalanine and glycyl-L-Serinesy This
finding speaks against a different species specificity of glycyl-
L-leucine dipeptidase as well as against a different organ specificity.
Apparently, glycyl-L-leucine, glycyl-L-nhenylalanine and glycyl-L-
valine are good substrates for one and the same dipeptidase which,

in spite of a differen? origin, possesses the same specificity




787 &)

for these substrates. If these findings are extended to the other
homologs of glycyl-L-leucine, we find partly considerable differences
in the relative activities (e.g. glycyl<L-alanine: 0,27-1,0;
glycyl-D,L-norvaline: 0,26-0,76; glycyl-L-methionine: 0.68-1.56).
Therefore tlie decomposition of these substrates cannot be due

only to the glycyl-L-leucine dipeptidase, as in such a case
approximately the same cleavage rates would have hadhto-bewvohserved,
as in the case of glycyl-L-valine above. It must be assumed there-
fore that in addition to glycyl-L-leucine dipeptidase at leaét

one other dipeptidase is active in the examined tissues which is
also capable of breaking down glycyl dipeptides, or glycyl-L-leucine
dipeptidase, as an expression of a certain organ or species
specificity, proves to be slightly variable, depending on the

enzyme cell, in the rigidity with which its substrate Specificity
has developed. At present it is impossihke to decide which of these

two alternatives is correct.

Examining the relative data of dipeptide hydrolysis, related
to the cleavage of L-leucyl-glycine (Table 6), we find even more
pronounced differences. L-leucyl-glycin is a substrate of leucine-
amino-peptidase; but highlycpurified:teucine-amino-peptidase can
break down L-alanyl-glycine only to a very moderate extent (8).

This substrate is broken down more rapidly, however, by cod spleen

extracts - 11 times more rapidly than L-leucyl-glycine, i.e. cod
i
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spleen contains a dipeptidase which has a preference for breaking |
down L-alanine péptides; apparently L-seryl-glycine is a substrate

of this enzyme, too.

Contrary to glycyl-L-leucine dipeptidase which affects
numerbus homologs of glycyl-L-leucine, the specificity range of the
L-alanyl-glycine-cleaving enzyme seems to be narrower., The decom-
position of aliphatic homologs of L-alanyl-glycine in cq@é spleen
is less than 10% of that of the standard substrate (Table 7);

a branqhing of the aliphatic lateral chain of the N-terminal amino
acid reduces the rate of hydrolysis substantially. Only the non-
branched Lgéeryl-glycine, which has a similar three~dimensional

structure, is broken down at a higher rate.

Table 9 contains the relative activities determined for
fish muscles and related to the cleavage of glycyl-L-leucine and ‘

L-alanyl-glycine. The comparison between cod and trout muscles

;

shows similar cleavage rates for glycyl-l-phenylalanine, glycyl-L-
threonine, glycyl-L-isoleucine and glycyl-L-norvaline; it is therefore
fairly éertéin that the decomposition of these substrates is caused
byﬁgiycyl-L-leucine dipeptidase. Here again the decomposition of
L-seryl-glycine is due to the action of the L-alanyl-glycine
dipeptidase; the relative cleavage rates of this substrate are of

approximately the same magnitude for muscle tissue (0.44 and 0.45)

as those for cod spleen (0.41). In carp muscles which are remarkable
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for their low content of dipeptidases (Table 2), hardly any
cleavage rates analogous to those for cod and trout muscles have
been observed; the decomposition of the examined dipeptides is
ne® longer governed predominantly by glycyl-L-leucine dipeptidase
and L-alanyl-glycine dipeptidase. As the leucine amino peptidase
(substrate: L-leucyl-glycine) is very modefately active in this
tissue, too, other peptidases must be active in addition to those

already mentioned.

So far the discussion has been limited to the relative
activity data for dipeptides containing glycine. Dipeptides which
do not contain glycine show an apparently irregular dispersion of
their relative activities., Here apparently the activities of the
two above-mentioned dipeptidases are superimposed upon each other;
there is also the possibility of other dipeptidases of absolutely
new specificities participating. The qﬁestion whether dipeptidases
of different origin (organ, animal species) also differ in their
specificities, can in the light of the available déta be dnvestigated
only with glycycl—L-leﬁcine dipeptidase as example., Glycyl-L-
phenylalanine, glycyl-L-valine and glycylzL-threonine are substrates
the hydrolysis of which is caﬁalyzed by this enzyme. A comparison
of the relative cleavage rates of these substrates between
different enzyme cells shows their far-reaching analogy to the
rates for gly%yl—L-leucine. The majority of data for glycyl-L-phényl-

alanine, in spite of different animal species, lies between 0.65

W)
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and 0.85 for the various enzyme sources, some between 0.69 and

0.70. The accumulation of data between 0.65 and 0.85 and the
remarkably close values at 0.69-0.70 cannot be regarded as
accidental, but are to be interpreted as follows: the glycyl-Ls-
leucine dipeptidase from different organs of different animal
species possesses the same specificity towards glycyl-L-henylalanine,
that is to say, the specificity of the glycyl-L-leucine dipeptidase
depends neither on the organ nor on the species from which that

organ originates.

Independently of the organ and species specificity discussed
here, however, the results of this study show the qualitative
and quantitative variety of dipeptidases in fish tissues? At the
present time there is no saying as to what consequences this
abundance of enzymes might have for the protein metabolism in fish
tissues, unless explanations are given by working hypotheses with
regard to biological life cycles (9). The findings of this study
are further explanation of the readiness with which protein in

fish tissues breaks down post mortem asfar ¢s the amino acids (10).

We acknowledge with thanks the financial support to our

tests by the Federal Ministry for Economic Affairs (AIF 1055).




E. Summary

1. Dipeptidase activities of various fish tissues were compared with those of some mammalian |
tissues, using 27 different dipeptides as substrates. In the average, the activities of dipeptidases
.ate several times higher in fish than in mammalian tissues. Cod spleen possesses the highest
dctivity which is 5 to 10 times higher than in mammalian spleen. Cod and trout muscles are
also remarkably mote active than mammalian muscles.

2, Of all known dlpcptldases glycyl -L-leucine dipeptidase is the only enzyme with high activity
in the tissues under investigation. The specificity of this enzyme is apparently rather broad;
the clcavage of numerous homologs of glycyl-L-leucine must be ascribed to this enzyme. |

There is no clear-cut tissue or species dependence of the substrate specificity of glycyl-L-leu-
icme dipeptidase. .

13, A sccond enzyme of rather narrow specific nature and high activity prefers L-alanylglycine
as a substrate. Homologs of this substrate are cleaved to a much lesser extent. The enzyme does
not exhibit a species or a tissue specificity. Apparently, this is a new dipeptidase which prefe-

| rentially cleaves L-alanyl peptides. !

4, In addition, a comparison of the experimental data leads to the conclusion of the existence
of a series of yet unknown dipeptidases in fish tissues, all of which participate in the rapid
degradation of protein in fish muscles.
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Table 1, Decomposition of dipeptides by organ extracts of different origin

uMol/min/g Geside; 25 °C

y.Mol/mm/mg Protein; 25 °C

! Milz Splten Niere kidne Milz S-p leen Niere Kielne
‘ 5 % iy in_Rj Ratt Schwein Rind Schwem
I}c;r h Ratte Schwein Rh-?i BS Sc}}wem Dgcr :g ’P"? o
Glycyl-L-alanine . ................... 258 11 158 21 185 374 3,03 0,13 2,0 0,31 2,10 5,50
Glyceyl-D,L-norleucing................ 365 11 100 23 84 500 4 20 0,13 130 034 09 7,35
Glycyl-D,L-norvaline................ 297 16 125 20 9 490 3,45 020 1,63 - 030 1,02 7,20
Glycyl-L-leucinea ... ooovenevnn s, 501 40 210 77 186 647 5,9 049 273 115 2,15 9,5
‘Glycyl-Levaline ..................... 320 41 245 125 186 620 375 050 320 188 2,15 9,1
'Glycyl-D,L-isoleucine,. . .............. 272 17 238 44 103 476 3,20 020 310 066 1,17 70
iGlycyl-Losetine. ....ooovevnrnnnenn... 105 5 39 5 33 104 124 006 051 0,07 037 1,53
{Glycyl-Lrthreonin@. .........oovu. 332 25 262 36 142 470 390 030 340 054 1,61 69
‘Glycyl-L-asparaginsiure 238 ‘."!‘ Pe, 499 <1 10 <1 <1 28 0,14 <002 0,13 0,02 <002 041
Glycyl-L-glutaminsaure lutamic, 9&?'4 20 2 45 1 13 66 0,24 002 0,58 0,02 0,15 0,97
Glycyl-L-methionine................. 340 35 125 120 198 815 3,95 0,41 1,63 180 226 12,0
Glycyl-L-phenylalanine. .............. 310 28 145 71 128 455 3,6 0,34 1,88 1,07 1 46 6,7
Glycyl-L-proline. .................... 8 <1 <1 <1 — - 0,09 <0,02 <0,02 <0,02 -
Glycyl-L-histidin@ . .. .......... ... 14 2 <1 <1 5 10 0,16 0,02 <0,02 <0,02 0,06 0,15
Glycyl-L-lysine. . . ..ovvvvnivnnniann. 62 <1 39 <1 21 — 0,72 <002 050 <0,02 0,24 -
L-Alanyl-glycin@ .........c.cevan.... 233 17 118 17 110 220 2,73 0,21 1,53 0,25 1,24 3,23
L-Leucyl-glycin@ .................... 20 3 50 10 37 137 0,24 004 065 015 042 ° 200
(D ,L-Isoleucyl-glycine . ............... 10 3 20 <1 17 42 0,12 0,04 026 <002 0,20 0,62
L-Valyl-glycma ...................... 22 4 45 3 21 74 0,25 0,05 0,58 0,04 024 101
iL-Seryl-glycite...................... 95 <1 73 10 43 60 1,12 <0,02 095 0,15 0,50 0,88
L-Prolyl-glycirme ..................... 4 3 <1 5 30 22 0 05 0,03 <002 0,07 034 0,32
L-Lysyl-glycine . ............cooo.at. 9 2 <1 - 15 15 0,11 0,02 <0,02 - 0 17 0,22
L-Alanyl-L-alanine, .................. 166 32 315 103 210 970 1,92 0,39 4,10 1,55 2,40 14,3
L-Alanyl-L-leucin@ . ................. 170 29 143 20 86 - 2,00 03 18 030 0,98 —
L-Leucyl-L-alanine. .............. ce.. M 16 132 16 83 476 0,48 019 172 024 094 70
D,L-Leucyl-L-lencina............. .. 122 23 110 26 115 375 1,42 028 144 0, 39 1 30 55
L-Valyl-L-valine. . . .................. 66 31 210 47 179 595 0 77 0,38 2,73 0,70 2 05 8,7
T
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Table 2, Dipeptidase activities of fish and
mammalian muscles

yMol/min/g gewcbe |

o, (] o, .
Cod B Tout " Cappe ¥7°C Pia |
Dorsch Kargfen Prore le Rind Schwci_) ;
Glycyl-L-alanine. . ................ - 1,2 15,5 - — l
Glycyl-D,L-norleucine.. .. ......... 14,2 1,2 13,5 — —
Glycyl-D,L-norvaline............. 11,0 1,9 19,2 — -
Glycyl-L-1leucin. . .. onvennneenn... 19,2 6.7 27,5 2,3 25 |
Glycyl-L-valine . ................. 11,3 7,5 25,0 2,8 7,7 ;
Glycyl-D,L-isoleucine. .. ...._..... 16,0 44 21,0 — —
,Glycyl-L-serine.................L. 7.9 — 5,2 1,8 24
Glycyl-L-threonine.. ......... ceeeny 17,5 1,2 23,5 4,8 10,6 |
Glycyl-L-asparaginsiure Q‘f?:':}'.‘;. acqe — — <1 - -
Glycyl-L-glutaminsiure §lvfapis, dadt — — 2,5 3,0 23 |
Glycyl-L-methionire. .. . . .. SO 18,3 6,9 17,0 — -
Glycyl-L-phenylalaning. . .......... 15,0 2,5 19,2 - -

Glycyl-L-proline. . ................ <1 <1 - <1 —
Glycyl-L-histidine. . .. ....oenn... - - 1,8 0,7 3
Glycyl-L-lysine. . ... .ooviiiiinnn. — — 2,5 <1 -
L-Alanyl-glycine.. ....o.oooouiiitn 11,0 5,0 12,2 — -
L-Leucyl-glycine.......oooovnt. 4,7 <1 <1 — 7,0 .
D,L-Isoleucyl-glycine.............. — — <1 — -
L-Valyl-glycing. . .veunrennneannn.. 3,3 <1 <1 <1 -
L-Seryl-glycine.......ooovvvnnon 4,9 <1 55 1,2 1,0
L-Prolyl-glycine. ........ ..ot 6,0 <1 2 2,6 -
| L-Lysyl-glycine. . ...ovvvvenennnn.. — - <1 1,5 29 |
. L-Alanyl-L-alaniné. . .............. — 2,5 6,2 — -
L-Alanyl-L-leucine. ...... e — — 7,0 — - !
L-Leucyl-L-alanine. . ...ooivnnn.. — <1 <1 — -
D,L-Leucyl-L-leucine. ........... . — 1,2 3,0 — —

L-Valyl-L-valine..e.ovviianinnnn.. 49 <1 35 —

12
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Table 3. Dipeptidase activities of various
cod organs

13

puMol/min/g p\vebc, 25°

or ogen erz;
LSt Bl Jnheline 77”01»5? Regn  midh
Glycyl-L-leucine. ... ... ’ 6 32 128 118 114 70
Glycyl-L-threonine... ... 6 28 128 - 56 88 - 72
Glycyl-L-methionine. . .. 20 34 124 112 100 92
Glycyl-L-phenylalanine. . 5 25 94 78 80 64
L-Alanyl-glycin&....... 5 20 82 80 72 45
L-Leucyl-glycine....... 2 n 16 41 18 18
L-Seryl-glycine......... 2 22 52 82 . 44 26
puMol/min/mg Protein
Glycyl-L-leucine........ 0,05 0,65 1,63 2,60 3,65 0,88
;Glycyl-L-threonine. . ... 0,05 0,57 1,63 1,24 2,40 0,90
Glycyl-L-methionine.... 0,15 0,69 1,59 2,50 2,70 1,15
Glycyl-L-phenylalanine.. 0,04 0,52 1,20 1,72 2,15 0,80
L-Alanyl-glycine....... 0,04 0,42 1,05 1,78 1,92 0,56
‘L-Leucyl-glycine....... 0,02 0,22 0,25 0,91 0,52 0,22
L-Seryl-glycine.........  — 0,45 0,66 1,83 1,19 032

Table 4. Dipeptidase activities in various
carp and trout organs

Carp wMol/min/g disisse Troot !
‘ Karpfen Tnks e . Forelle
Milz Leber+ Darm Darm Darm | Milz Leber Pylorus'
S Pfgey, LlPankreas A¥) B*) C¥) Sf’ee w Liver ’P‘-f lorvs

wr + pautreaS
: E
Glycyl-L-leucine.... 175 90 340 340 290 159 44 31
Glycyl-L-valine,.... — - — - - 155 35 32
Glycyl-D,L-isoleucine — - — — - 84 23 12
Glycyl-L-threonine.  — 41 109 129 104 — — — ;
L-Alanyl-glycine.... 72 72 134 112 106 — — —
L-Leucyl-glycine.... 62 41 81 60 64 60 4 14
L-Seryl-glycine..... 50 45 53 41 49 - — -
pwMol/min/mg Protein
Glycyl-L-leucine ... 0,90 1,24 5,1 4,8 4,6 1,06 0,42 0,43
Glycyl-L-valine..... — — - - - 1,03 0,33 0,44 !
Glycyl-D,L-isoleucine. — — — — — 0,56 0,22 0,16 |
Glycyl-L-threonin@. — 0,50 1,33 1,50 1,53 — — —

L-Alanyl-glycine... 0,38 1,04 2,00 1,75 1,60 — — —
L-Leucyl-glycine... 0,50 0,66 1,10 0,88 0,95 0,40 0,04 0,19
L-Seryl-glycine..... 0,28 0,68 0,83 0,78 0,85 - - =

Portions of intestine: A = beginning of intestine,
B = middle intestine, C = terminal intestine
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Table 5. Relative dipeptidase activities, related tc
the cleavage of glycyl-L-leucine = 1
Milz 5 Jeerr Niere Kielney
or Ratte
12_0 ich ,ng S&bwem C‘a_}iﬂd ,ﬁat e S l:\;em ,
Glycyl-L-leucine. . ...... 1,0 1,0 1 ,0 1,0 1,0 1,0
Glycyl-L-alanine. . ...... 0,51 0,27 0,75 0,27 1,0 0,58
Glycyl-D,L-norleucire .. 0,73 0,27 0,48 0,30 0,45 0,77
Glycyl-D,L-norvalire ... 0,59 0,41 0,59 0,26 0,49 0,76
Glycyl-L-valire......... 0,63 1,03 1,16 1,63 1,00 0,96 .
Glycyl-D,L-isoleucine.... 0,54 0,42 1,12 0,57 0,55 0,74
(Glycyl-Loserioe. ... 0,21 0,13 0,19 0,06 0,18 0,16
Glycyl L-threom ke d 0,62 1,24 0,47 0,77 0,72
\Glycyl L-aspagae iosaure 0 02 <0,02 0,05 <0,01 <0,01 0,04
Glycyl -L-glutamrnsaure . 0,04 0,05 0,21 0,01 0,07 0,10
Glycyl—L—methlonme 0,68 0,87 0,59 1,56 1,06 1,37
'Glycyl-L-phenylalanine. . 0,62 0,70 0,69 0,92 0,69 0,70
‘Glycyl-L-prolire. ... . .. 0,01 <002 <001 <001 - -
Glycyl-L-histidine....... 0,03 0,05 <0,01 <0,01 0,03 0,05
Glycyl-L-lysing. . .. ..... 0,12 <0,02 0,19  <0,01 0,11 -
L-Alanyl-glycine. . ...... 0,47 0,43 0,56 0,23 0,60 0,34 |
L-Leucyl-glycine. ....... 0,05 0,07 0,24 0,13 0,20 0,21 .
D,L-Isoleucyl-glycine . . 0,02 0,07 0,10 <0,01 0,09 : 0,06 !
L Valyl-glycice. .. . ..... 0,05 0,11 0.21 0,03 0,11 011
'L-Seryl-glycire., . .. ... .. 0,19 <0,02 0,35 0,13 0,23 0,09 i
L-Prolyl-glycine. .. ..... 0,01 007 <001 0,06 0,16 0,03 |
L-Lysyl-glycine. . ....... 0,02 0,05 <0,01 — 0,08 0,02 |
L-Alanyl-L-alanine. . . .. . 0,31 0,80 1,50 1,34 1,13 1,50 |
‘L-Alanyl-L-leucire. . . . ... 0,34 0,73 0,68 0,26 0,46 I
iL-Leucyl-L-alanine. . . . .. 0,08 0,41 0,63 0,21 0,45 0,74
:D,L-Leucyl-L-leucine . . 0,24 0,58 0,52 0,34 0,62 0,58
[L-Valyl-L-valma ....... 0,13 0,78 1,00 0,61 0,97 092
Table 6. Relative dipeptidase activities, _related to
the cleavage of L- leucylglyc:m = 1
g Milz Spleen Niere Kidney
! Dorcsfh att Sch\vem l)l Ratte Schwein |
; Co Rea e ‘?if
iL-Leucyl-glycine . ...... 1,00 1,00 1 ,00 1,00 1,00 1,00
{L-Alanyl-glycine. . ...... 11,65 5,60 2,36 1,70 2,97( 1,61
D ,L-Isoleucyl-glycine.... 0,50 1,00 0,40 0,1 0,46 0,31 |
L-Valyl-glycine......... 1,10 1,32 0,90 0,30 0,57 0,54
'L-Seryl-glycine. . ....... 4,75 0,3 1,43 1,00 1,16 0,44
‘L-Prolyl-glycine. . ....... 0,20 1,00 0,1 0,50 081 016
L-Lysyl-glycine . . ...... 0,45 0,66 0,1 — 0,40 0,11
L-Alanyl-L-alanine. . . . .. 8,30 10,56 6,30 10,30 5.67 7,08
L-Alanyl-L-leucine...... 8,50 9,57 2,86 2,00 2,32 —
L-Leucyl-L-alanire. . .. . . 2,05 5,28 2,64 1,60 2,24 347
D,L-Leucyl-L-leucine.. . . 6,10 7,59 2,20 2,60 3,10 2,74
L-Valyl-L-valire. ....... 3,30 10,23 4,20 4,70 483 434 | |




Table 7. Relative dipeptidase activities, related to

the cleavage of L-alanyl-glycine = 1

Milz Sf) ]éeh Nicrek;afncy
l%c;r ch %;t&c S,_c;g}\qvcm Ccl.{ms_ ,&act;f S;ﬁ‘\_vem
¢ —
‘L-Alanyl-glycine. . ... . .. 1,00 1,00 1,00 1,00 1,00 1,00
|L-Leucyl-glycine . ... ..... 0,09 0;18 0,42 0,59 0,34 0,62
'D,L-Tsolencyl-glycine.... 0,04 0,18 017 ., —- 0,15 0,19
‘L-Valyl-glycire. ........ 0,09 0,24 0,38 0,18 0,19 0,33
L-Seryl-glycine. . .. ..... 0,41 — 0,62 0,59 0,39 0,27
"L-Prolyl-glycine. ....... 0,02 0,18 - 0,29 0,27 0,10
‘L-Lysyl-glycine. . . ...... 0,04 - — — 0,14 0,07
L-Alanyl-L-alanine. .. ... 0,71 1,89 2,68 6,08 1,91 4,36
L-Alanyl-L-leucine . . ... 0,73 1,71 1,21 1,18 0,78 —
L-Leucyl-L-alanire. .. ... 0,18 0,94 1,22 0,94 0,75 2,14
D,L-Leucyl-L-leucine. . . 0,52 1,36 0,93 1,53 1,05 1,69
L-Valyl-L-valina.. . ..... 0,28 1,83 1,78 2,77 1,62
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Table 8. Relative dipept@dase activities of cod organs,
related to the cleavages of glycyl-L-leucine

and L-alanyl-glycine, respectively, = 1
Milz Leber Magen Darm Pylorus Rogen Herz
S{j\zen wer  Stomach Jnleskne ce  Heart
Glycyl-L-leucine. . .......... 1,00 1,00 1,00 1,00 1,00 1,00 1,00
Glycyl-L-threonine . . .. ..... 066 1,00 087 100 048 062 1,03
Glycyl-L-methionine. ....... 0,68 3,30 1,06 0,97 0,95 0,71 1,31
Glycyl-L-phenylalanine. . . . .. 0,62 0,83 0,79 0,73 0,66 0,57 0,91
L-Alanyl-glycine. . .......... 0,47 0,83 0,64 0,64 0,68 0,51 0,64
-L-Leucyl-glycine.. . ......... 0,05 0,33 0,34 0,12 0,35 0,13 0,26
‘L-Seryl-glycine. . ........... 0,19 0,33 0,69 0,40 0,70 0,31 0,37
1
L-Alanyl-glycine . .......... 1,00 1,00 1,00 1,00, 1,00 1,00 1,00
L-Leucyl-glycine. .......... 0,09 0,40 0,54 0,19 0,51 0,25 0,40 !
L-Seryl-glycine ............ 0,41 0,40 1,08 0,62 1,02 0,61 0,58 -
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Table 9. Relative dipeptidase activities in muscle:
tissues of fish, related to glycyl-L-leucine
and L-alanyl-glycine, respectively, = 1

Dorgch Karpfen orelle
ch ll? ')'I':‘*a
Glycyl-LAeucing .. ......iveuennnn.. 1,00 i} 1,00
Glycyl-L-alanin€ .. ...... ... .ol — 0,18 0,56
Glycyl-D,L-norleuciné.. . ............ 0,74 0,18 0,49
‘Glycyl-D,L-norvaline................ 0,57 0,28 0,69
‘Glyeyl-Lovaling. ...l 0,59 1,12 0,90
{Glycyl-D,L-isoleucine.. . ............. 0,83 0,66 0,75
Glycyl-L-serinec . ........oovvneeee 0,41 — : 0,19
Glycyl-L-threonine ................. 0,91 0,18 0,85
Glycyl-L-methionine. ............... 0,95 1,04 0,61 |
Glycyl-L-phenylalanine. .. ........... 0,78 0,37 0,69
L-Alanyl-glycine. . ..........oo oLl 0,57 0,75 0,44
L-Leucyl-glycine................... 0,25 <0,15 <0,10 ;
D,L-Isoleucyl-glycine............... — — <0,10 .
L-Valyl-glycine « ... ovvvivuenii..... 0,17 <0,15 <0,10 '
L-Seryl-glycine. ...t 0,25 — 0,20 :
L-Alanyl-L-alanine. . ................ — 0,37 0,22 1
L-Valyl-L-valine. ................... 0,25 <0,15 0,12 |
D,L-Leucyl-L-leucine . . ............. — 0,18 . 0,11
L-Alanyl-glycine. . .................. 1,00 1,00 1,00
L-Leucyl-glycine ................... 0,43 < 0,20 <0,10
L-Valylglycine.................... 0,30 <0,20 <0,10
L-Seryl-glycine..................... 0,44 — 0,45
L-Alanyl-L-alanine.................. — 0,50 0,51
L-Valyl-L-valine. . .................. 0,44 < 0,20 0,29
D,L-Leucyl-L-leucine . . ............. - 0,24 0,25




