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ABSTRACT:

The paper ie presea-ting preliminary data on eome na'tn-
ral inhiliitors of pepsin, trypsin and ohymotrypsin in
the protein extracts from Actinia ae ina, Ra ana tho-
nasiana.S alus acanthias,0donto as nerlan a euxinus
and Kn aulis encrassicholuB onticus.

Within the frame of an extensive research program for
turning the biological resources of the Black Sea to the best ac-

count, we have had in view, in this paper. to determine and inves-

tiga-fce the natural inhibitors of pepsin., trypsin and chymotrypsin
in several invertebrate and fish species.

A great number of references -to proteolyfcic enzyiii inhi-

bitors separated from different; animal or vegetal sources are ci-
ted in the literature. Invsstigafcions concerning determination
and isolation of these bioactive priiiciples also in invertebrates

were initiated duriiig the lates-b years. Consequently, trypsin and

chymotrypsin inhibitors were isolated and purified from Taenia
Disiformis (§) and a cliromoproteide - ovorubine - in the eggs of

tha ampliibian sxiail Pomacea canaliculata australis (±» 5 and g)
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with anti-trypteic and aBfci-chymotryptic properties, resembling
the ovomucoid (4).

We have not found scy data 3referring to such may of

research with marine organisms in the available li-fcerature.

In this work, we are presenting some preliminary data

on the occarenoe activity of certain natural inh:! "biLtors of pro-

tease provided by several invertebrate and fish species along the
Romanian coast of the Black Sea.

MATERIAL AHD METHODS

The work was carried out with five species of orgazitsns

which live in -the Romanian coastal waters of the Black Sea:a ooe-

lenterate - Ac'fcLnia aeaui. na. a Kasfcroood - RaTiana thomasieina aiid

three fishes - Sgualua acanthias. OdontoKadus merlans;us euxinus

and. EnKraulis encrassicholus . Donticua. AssaLVs were done on organs,
.tissues and total body.

The entire organisms and the orgaD.s and tissues sampled

from the above nen-bioned species were property washed with runn-
ing water, then with distilled water* After drying by tamponing
between filter papers, tbs biological material was -fchoroughly
weighed and macera'bed with a Potter homogenizer; the extraction
ratio was 1 g tissue for lo ml distilled water. The resalted

homogenate was preserved for an hour at +4°0 for coapletion of
protein extraction and thereafter was centrifuged a-b 4, ooo x g

for 15 minutes; the superna'ban. t whicli resulted in this way was

considered as total protein extract.

The protein concentration, the activity of pepsin, tryp-
sin and chjmotrypain, as well as the activity of inhibition of
pepsin, trypsin and cbymotrypsin, were determined in the total
protein extract (diluted as the case standed).

The activity of the protease inhibitors was measared as

percent of the standard enzym activity lost in the presence of
the inhibitor s;therefore the sane methods were used for de1;ermin-

ing both the activity of pepsin, trypsin and chymotrypsin, and
their respective inhibitors. Iha inhibitor soluticm (in distilled
water) and. pepsin, trypsin aiid clymotrypsin solutions (also in
distilled water) were mixed together and let reac'b ty incubation
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at 57 0 in a thermostat for an hour; then the residual activity
of the enzym was determined.

As the activity of the inhibitors is expressed in per-
oen-b of tte lost enzymatic activity, it is necessary that standard
preparations of the respective enzyms should be used at each
determina'tion.

In order to annihilate any source of error, three series
of determinations were carried oufc as follows:

- l. o ml of total protein extract + l. o ml of distilled
water were incubated for an Jiour in a thermostat at 57°C, affcer
which the activity of the respective enzym in the total protein
extract was determined;

- l. o ml of standard enzym solutlon+l. o ml of distilled
.water were incubated for an hour in a thermostat at 57°C, after
which the standard enzym activity was determined;

- l. o ml of standard enzym solution + l. o ml of total
protein extract (the inhibitor solution) were incubated for an
hour in a thermostat at 57°C, after which the standard enzym
^esjldual activity was determined.

By calciaa-fcioQ, percentage of standard enzym inhibitioo
by the protein extract from fche investigated organisms was found.

Itetermination of protein concentration in the extracts
from the investigated species was carried out by the method
of LOWBT and collab. (5).

Pepsin activity was determined by the ANSON method (2),
using hemoglobin at pH 2. o as a substrate; trypsia and cbymotryp-
sin activities were also determined by the AJTSON method. (2),
using adulterated hemoglobin at pH 7. 5 and 8. 0, respectively. The
activity of tbese proteases was expressed in nmoles tyrosine/mg
protein/minute at 57 0.

Pepsin, trypsin and chymo-brypsin inhibition activities
were de-bermined by the same method,except that standard solutions
of pepsin, trypsin and. chymotrypsin were put to the work after
having been incu'bate d with the inhibitor solution.

Pepsin and trypsin provided by the Merck firm and
chymotrypsin provided by the BDH were used as standard enzyms.
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Evidencing

Organ or
tissue

Branchiae

Salivary
glands

Vitelline
gland

Stomach

Hepato-
pancreas

Kidney

Testis

Mantle

Foot

Total

Table 1

the activity of pepsin iohtbition in Eauana thomasiaaa.
Distri'buti.on in oipgaiis and tissaes

Protein
cone.
mg/ml

5.45

12. 22

8. 89

2. 7o

lo. ll

6. 0?

1.29

2. o9

5. 58

4.74

Enzym/
Inhibitor Dosage of

activity in:

nmoles tyr/ Ishi-
mg prot/mi-n, bi-

4/0. 69 =
5. So

4/2. 44 =
1. 64

4/1. 78 =
2. 2C

Vo.54 =
7. 41

4/2. 02
1. 98

4/1.21
i^l

4/0. 26
15. 58

Vo. 42
9. 52

Vo.72
5. 56

4/0. 95
4. 21

Protein erbract;
Pepsin std. sol.
Pepsin std. sol.
incub.wifch exfcr c-b

Protein erbract
Pepsin srbd. sol.
Pepsin std. sol.
incub. w'tli e r t;

Protein extract
Pepsin std. sol.
Pepsin std. aol.
'ncub.w'th extr t

Protein extract
Pepsin std. sol.
Pepsin std. sol.

ncub. with extract

Protein exbract
Pepsin s-fcd. sol.
Pepsin std. sol.

ncub. w'th e r t

Protein extract
Pepsin s-bd. aol.
Pepsin sfcd. sol.
"ncub

Protein extract
Pepsin st d. sol.
Pepsin std. sol
ineub. wlth e r t

Protein extract
Pepsin std. sol.
Pepsin std. sol.
incub. w'-bh e r ct

Protein extract
Pepsin std. sol.
Pepsin s-bd. sol.

b th

Protein extract
Pepsin std. ao1.
Peped-n std. sol.
incut. with extract

57°C

0

9, 189
lo 8

0

9, 189
0

0

9, 189

5»?5?
9, 189

0

0

9, 189

2»6?5
9, 189

6, 625
9, 189

66
0

9, 189

o 8
0

9, 189

1 8
0

9, 189

l,72o

tion

88,5

loo

loo

loo

89.9

loo

loo

88.5

79.8

81.5
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EESOIffS AND DISCUSSION

I. Peptic activity and pepsin inhibition activity in protein
extracts from Raoana thonasiann. Saualus acanthiaa. Odonfcoffa-
dos nerlaaeua eiud.nus axid Enfyaulis encrassicholus T>ontici

Both proteolybic activity at pH 2. o and standstf'd pepsin
inhibition activity were discerned in the total protein extracts
from all -the species investigated.

While atudying the disbribufeton in organs and tissues
of the peptic and pepsin inhibition activities of the protein
extracts from Hauaiia thomasianq, the following were found oat
(Table I):

- pH2. o proteolytic activity is null in braachiae,
salivary glands, vitelliae gland, hepatopancreas, mantle, foot
and total body, while in stomach, kidney and testis it takes
values of ?, 95o, 2, 655 and respectively, 6, 625 nmoles tyrosine/mg
protein/minute, at 37°C.

- Pepsin inhibition activity is very intense in all the
organs studied. Thus, values renging from 79. 8?S (foot) to 100%
(salivary glands, vitelline gland, stomach, kidney and testis)
are recorded, as standard pepsin inhibition percent; it is 81. 3%
in -bo-tal body.

From the analysis of the same distribution in the pro-
tein exbracts from Sgualus acanthias. the following resulted
(Table 2):

- The greatest p5 2. o proteolytic activity appeared
in stomach (1, 585 nmoles . byr. /mg prot. /min. ) and the smallest,
in eggs (1?8 nmoles tyr. /mg prot. /mia. ) - at 570G.

- Standard pepsin iniiibitioa percent varies from 30%,
in liver, to 92. ^6 in visceral liquid,

- However, an effect of standard enzyn activation
(152. 8?S) was found in the protein ezferac-bs from the shark eggs.

Analysis of the data in Table 5 shows an appreciable
pB 2. 0 proteolytic activi-by in total body and viscera of Odonto-
gadus merlanKus euxinus (1, 591 and respectjLvely, 1, 94.9 iimoles
tyr. /mg prot. /min. at 57 0), while in Eneraulis encrassi.cholus
ponticas, pH 2. 0 proteolyfcic activity is null both in total bo-
dy and viscera.
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Table 3
Evidencing tto activity of pepsin inMbition in Sgualu.s acanthias.

Distribution in orgsas aad tissues

Organ Protein Biizyn/ n^aao-A n<> nmoles^ t7r/ Inhi-_AGt3.^
or
ti

cone
ue

Inhibitor
m

29. 8? 2/29. 87 =

DosasLof.. ms'ProVmin bit:
activity in:

Protein extract
Pepsin std. sol.
Pepsin s-fcd. sol.
'ncub. wifch extr

vat ion
'%

178.0
9, 54-7.5

ct 4 86.0

Liver
14. 20 2/14.2a =

o. 14

Pancreas

Stomach

Visceral
liq.uid

21. 5o 2/21. 5a =

9. 9^- 2/9. 9^ =
o. 2o

54. 50 2/5^. 5o =
o. 04.

Protein extract 78o,o
Pepsin std. sol. 9, 5/<-7.5
Pepsin std. sol.
incu'b. wi'fch ex-br ct; o o

Protein extract 525. 2t-
Pepsin std. aol; 9, 54.7.5
Pepsin s-bd. sol.
incub.wi.th extract; 6 282 o

Protein extract 1, 582.5
Pepsin sfcd. sol. 9, 54-7.5
Pepsi-n std. sol.
'ncub. w'th extr t 2 4 o

Protein extract 196.2
Pepsin std.sol. 9, 5^-7.5
Pepsin a-bd. sol.
incub.with extract 911»o

152.8

?0.0

59.7

85.7 -

92.5

Table 5

Bvidencing the activity of pepsin io]iibi't;lpn in Odonto dus
merlELnffus euxinus and B . auli encr s cholus out cu

:================SK========================
Protein Bnzym/ Doaaee of nnoles^'byr/ !Dhi~^tl'

Species cone. " lahlb. ^^°^, mg pr^t/nin Mt. vattcn
Odonto
total

adu
body)

lo. o5 2/2. ol
1. 00

OdontORadus
<viscera}

En raulis
total body)

En raulis
viscera

00

Protein extract 1, 591
Pepsin std. sol. 6, 585
Pepsin s'bd. sol.

cub. th e r -b 8 8 o

8. 21 2/1. 64 = Protein extract 1»9^9
1.22 Pepsin std. sol. 6, 58?

Pepsin std. sol.
incub. w'th extr t 648

15.17 2/2.65 = Protein extract _ _0
b. 76 Pepsin std. sol. 6, 58?

Pepsin sbd. sol.
'ncub. th exfcr ct

154

10. 82 2/2. 16
0.'

Protein extrac-fc
Pepsin std. sol.
Pepsin sfcd. sol.
incub.with extract

114
0

6, 585

18

2o

loo

:========; ;====SSE==S==:
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Standard papsin inhibition percent; . bakes low values

in viscera of Odon-boKadus merlansus euxinus (18^) and in total

body of En. aul's encrassichol Qticus (20?6) and a maximum

value - 100^ inhibition- in viscera of EnCTaalis (full of roe and
milt).

154?5 standard pepsin activation was recorded in total

body of Odontoeadus merlansus eaxiQus.

II. Tryptic activity and -brypsin inhibition activity in protein
exfcracts from Actinia aeauina. Rauana thomasiana. Saualus
acanthias. OdontoRadus merlaneus euxLnus and Eneraulis en-
era icholus ont cu

A lower activity of trypsin inhi.'bit-ion was discerned

^.n protein extracts from organs and tissues, as well as from .fcotal
body of Actinia aeauina. Rauana thomasiana. Sgualus acanthias,
Odon-bOKadas merlaneus etixiniis and. EnKraulis encrassicholus

onticas, this being even nail in some cases. A slight -fcryptic
activity is present in other organs and tissues from the species

above, except the small fishes, in which considerable enzymatic
activities were found.

In the settled experimental conditions, no tryptic
activity was discerned in the coelenterate Actinia ae uin .

The protein extract obteiined from its total body gives 57. 7%
trypsin iiitiibition activi-by, at the ratio Bnzym/Inhibitor of 2. 4?
(Table 4).

Table 4

Evidenciiig the activity of trypsin inhibition in Actinia aeguina

Tc
cone.
mg/ml

4, o5

Bnzym/
Inhibitor
m m

2/0.81 =
2. 47

Dosage of activity
in:

Protein extract
Trypsin std. sol.
Trypsin std. sol.
incub.with extract;

nmoles fcyr/ Inhi-
mg prot/min, bition

00 °5

0

25, 586 57.7

15,820

At the same time, no tryptic activity was discerned in
Baoana thomasiana CPable 5).

Protein extracts obtained fron kidney and testis of
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Table 5

Evidencing the activity of trypsin jlDhi'bi-bioa in Banana -bhomasiana
Distribution in organs and tissues

Organ Protein Enzyni/ Dosaee of nmoles
cone. Inhib. ^^ItT Iw t?r/ms^ bi:.
mg7mi mg/mg aci-i.vj. t. y 4-u. prgt/mia tion

^rgan
or
tissue

Inhi- Acti-
va-
t ion

Branchiae
5.45

Salivary
glands

12. 22

Vitelliae
gland

8. 89

Stomach

Hepato-
pancreas

Kidney

Testis

Mantle

Foot

Total
body

2. 7o

10. 11

6. o7

1. 29

2. 69

3. 58

4. 74

2/0. 69
to

Protein extract
Trypsin std. sol.
Trypain std. sol.
incub. with e r c-b

2/2. ^4 = Protein extract
o. 82 Trypsin std. sol.

Trypsin std. sol.
'ncuTs. wi'bh exbr ct;

Protein extract
Irypsin s'bd. sol.
Trypsin std. sol.
incub. w th e r ct

2/o. 5i!<- = Protein exfcrac-b

^. 7o Trypain sbd. sol.
Irypsin std. sol.
incub. wi-fch extract;

2/2. 02
o. 99

2/1. 21
1. 65

o.2
7. 69

2/0.42
4. 76

= Protein extract
Trypsin std. sol.
Trypsin std. sol.

ncub. w th ertr

Protein exbracl:
Trypsin std. sol.
Trypsin std. sol.
'ncub.with e r
rofcein extract

Trypsia std. sol.
Trypsin std. sol.
incub. w' he r

ct

cfr

ct

2/0. 72 =

Protein extract'
Trypsin std. sol.
Irypsin std. sol.
incub. 'th e r ct

Protein extract
Trypsin std. sol.
Trypsin std. sol.
'ncub. w'fch extr ct

0

5, 957
48

0

5, 957
86o

0

5, 957
2 2

0

5, 957
llo

0

5, 937

6 4
0

5, 957
0

5. 957
0

0

5, 937
2 44.

0

5, 957

2/0.95 = Protein extract 0
2. 11 Trypsin std. sol. 5. 957

Trypsia std.aol.
incub.with extract 5,569

159

251

51

97

loo

loo

58

155

25o



Bapaaa -bhomasiana inMbit by 100^ the standard trypsin, while

those obtained from vitelline gland, bepatopancreas, mantle and

total body prove a very low inhibitory activi-by. The protein
extract from the stomach gives 97% standard-brypsin inhibition.
On the contrary, a nataral trypsin activating agent is present in
the branchiae and salivary glands, determining an increase in the

activity of the pare enzymatic preparation up to 159^ and 251^»
respectively (Table 5)«

In Saualus acanthias, very weak tryptic activity was

discerned in eggs (45. 4 nmoles tyr/mg pro-fc. /min), pancreas (59o
nmoles tyr/mg prot. /min), sfcomach (835. 2 nmoles .fcyr/mg prot. /min)
and viscera (191. 7 nmoles -byr/mg pro'b. /mi.n). The tr-yptic activity
is nuU in the liver (Table 6).

Table 6

Evidencing the activity of trypsin inliibition in Saualus acanthias.
Distribution in organs and tissues

Organ
or
t ae

Eggs

Liver

Pancreas

Stomach

Viscera

Protein Bnzym/
cone. Inhibitor
m

25. 48 1/25. 48 =
o. o4-

6. 54.

9. 25

9. 45

11.15

I/ 6. 5^1.
Q.JL5

I/ 9. 25
0. 11

I/ 9. ^5
0. 11

1/11.15
o. o9

Dosage of
activity in:

Protein extract
Trypsin std. sol.
Trypsin std. sol.
"nca .w'th extr ct

Protein exbract
Trypsin std. sol.
Irypsin std. sol.
"ncub.w th r ct

Protein extract
Trypsin std.sol.
Trypsin std. sol.
incub. with extr c-b

Protein extract
Trypsin s'bd. sol.
Irypsin std. sol.
incub. with extr ct

Protein extract
Irypsin std. sol.
Trypsin std. sol.
incub. with extract

;=========:

nmoles fcyr/ Inhi-
mg prot/min bition

00 o

45.4
52, 54o.o

12 66.0

0

52, 54o.o

59o.o
52, 52<-o.o

4 8 4.0

855.2
52, 54o.o

0

191.7
52. 5^0.0

20, 272.0

6o.7

loo

86.1

loo

57.9

The natural trypsin iiihibitor in the shark stomach and
liver presents a remarteable activity, bu-fc at Enzym/Inhibi-bor
ratios of only 0.15 and 0.11, respectivelyi the standard, enzym
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inhibition is 100^ i.n these iiircam&canees. On -she whole, the
percoit of standard trypsin inhibition by the natural inhibitor
in the sbark viscera, at an Bazya/Iiihibi, tor ratio of 0. 09, is
only 57. 9^ - much lower than ^be inhibition per cent of the pepsin
by the nattu'al inhibitor of this enzym, extracted from total body
of Raoana thoaasiana, specifically, 81. 5?5, at an Enzym/Inhibitor
ratio of 4. 21 (Tables 1 and 6).

An intensive tryptic activity is found in QdontOKadus
merlaneus euxinus and En aulis encras icholus ont cu , specifi -
cally: in total body, 1, 1?2 and respectively, 5, 241 nmoles tyr/mg
prot. /min at 57°C;. aad in viscera, 8, 290 and respectively, 14, o26
nmoles tyr/mg pro-b. /min. at 57°C; this is comparable with the
enzymatic activity of Merclc trypsin (Table 7).

Table 7

Evidencing the activity of trypsin inhi'bition in OdontORadus
merl a us euxinus and En aulis encra s cholus oaticus

Protein £;nzym/
Species cone. Inhibi-fc,

m ml mm aut-j-vit-y ui - ^OQ

Odonto ad lo. o5 2/2. ol = Protein extract 1, 172
tot-al body) l. oo Tryps in Std. so 1. lo. oo?

Trypsi-n sfcd.sol.
ncub.w'th extract 1^ 64

Protein extract 8, 29o

umoles tyr/ In- Acti-
^!^y°L, ^iJVminhIb. ?^:

- 15^.6

Odontoeadus
<, visceral

a. 21 a/i.64
i. 22 rrypsin sfcd. sol» io,ooy

Trypsin std. sol.
incub.wifch extract 16 o2

Bn aulis . 15. 1? 2/2. 65 = Protein extract
total body) o. 76 Trypsin std. sol.

Trypsin sfcd. sol.
incub. wlth extract

lo, oo?

1 Ao2
inTraulis
viscera

lo. 82 2/2. 16
o. 95

Irypsin exfcrac-t; 14, o26
Trypsin std. sol. lo, 007
Trypsin std. sol.
incub. with extract 17, 568

22. 7 -

- U1.5

64.6 -

AsconcerniQg the trypsin natural iahibitor, this is
present in the viscera of tte two fish species; the inhibition
percents are 22. 7% in Odon-bo adus merlan u euxinus (E/I ratio =
1. 22) and 64. 6% in Eaeraulis encrassicliolus Donticus (B/I ratio =
o.95). Ill confcradisfeinction to Odonfco adas,the viscera of Enp;raulia
were full of roe and milt, which leades -to the sappoaition that
the trypsin inhibitor is located in these formations*
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Testing -bhe trypsin inhibition activi-by in total body
in the two fishes, surprisingly, standard enzym activation effects
OEf 154-. 6?6 and respectively 141. 5^ were found (Table 7).

It re salts this way, by .testing the presence of the
trypsin natural inhibitor in the a'bove mentioiied species, trypsin
inhibition activity was made evident in some protein extracts
obtained from organs and tissues or total body, but on the whole,
the l.nhi'biti on process proved to be much inferior to that which to
induced "by the pepsin natural inbibitor in the same organisms.

III. Chymo-bryptic aotivi-by and chymo-fcrypsin inhi-bi-bion activity
in protein extracts from Actinia aeauina. KaTiana thomasiaxia,
Saualus acanthifi^ and Eneraulis encrasaicholua Dontieus

Among all tto species investigated, t;he highest pH 8.0
proteolybic activity was perceived in Actinia aeauiiia. specifica-
lly, 18, 887 nmoles tyr/mg prot. /min at 57°C as compared to 58, 595
nnoles tyr/mg prot. /min, 57°G, the value representing the activifcy
of a BDH chymotrypstn preparation. The protein extract from total
.body inhibits standard chymotrypsin in proportion of 58. 5^ at an
BnzTm/lDhibitor ratio of 2. 47 (Table 8).

Table 8

Evidencing the activity of chymotr. ypsia inhibition in
Actinia aeaaiaa

Protein Bnzym/
cone. Inhi'bjLtor

m

4. o5 2/0. 81 =
2. 47

Dosage of
activity in:

Protein extract
Ghymotrypsin std. aol.
Chymotrypsin std. sol.
incub.with exfcract:

nmoles tyr/
mg

18,88?
58, 595
5^, 971

Iiihi-
bition

58.?

;===;=======:

In Bmana thomasiana (Table 9). chymotryptic activity
was discerned only in hepatopancreas (645 nmoles tyr/rag prot/min.
at 57°G), kidney (895 nmoles . tyr/mg prot. /min. at 57 C) and tota?
body (1, 975 nmoles tyr/mg prot. /min. at 57 C).

Investigating the activity of inhibition of a p tire
chymotrypsia preparation Toy protein extracts obtained from dif-
ferent organs and tissues, as well as from total body of Sapfflia
thomasiana, the following were found:
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Table q
Evidencing the activity of chymotrypsin inhibition in

thoaasian^. Distribution in'organs-and-tissues
~^zrr==:====:==s:====:=======;=======================================

Organ
or
tissue

Protein Snzyin/
Infaib.

mg/mg

Branchiae

cone.
mg/ml

A. 97

22. 67
Salivary
glands

12<-. 93
Vitelline
gland

Stomach

Hepato-
pancreas

Kidney

6. o5

15. 9S

Testis

Mantle

Foot

Total
body

7. 62

4.47

5. 29

6.8o

4. 55

2/0. 99 =
2. 0;

2/4. 55 =
-o,_44

2/2. 99
o. 67

2/1. 21
1. 65

2/2. 8o
o. 71

2/1. 52
1.32

2/0.89
^^5

2/l. oS
1. 87

2/1.-56
1. 47

2/0. 91
^._2o

Dosage of
activity in:

anoles tyr/ In- Ac-
ag prot/min hib. tiv.

37°0 % %

Protein extract 0
Cliymotrypsin std. sol; 42, o55
Chymotrypsin std. sol.
incub. with extr ct 8

Protein extract 0
Ghymotrypsin std. sol. 42, o55
Chymo-fcrypsin std. sol.
incub.with extract 41 8

Protein extract 0
Ghymotrypsxn std. sol. 42, o55
Ohymotrypsin std. sol.
'ncub with extract 46 21o

-Protein extract 0
Ghyaotrypsin std. sol. 42, o53
Chymo-brypsin std. sol.
incub.w'th extract 4 1

Protein extract 64-5
Ghymotrypsia std. sol. ^-2, o55
Chymotrypsin sbd. sol.
incub. with exfcr ct 4

Protein extract - 895
Ohymoteypstn std. sol. 4.2, o55
GJhymotrypaLn std. sol.
incub.w th extr cfc 46 -o
.Protein extract . ' 0
Ohymotrypsin std. sol. 42, o55
Chymotrypsin std. sol.
incab.with extract 4 811
Protein extract ' 0
Chymotrypsin std. sol; 42, o55
Chymotrypsin std. sol.
ncub w"th exbr ct 4o 1

Protein extract ' . 0
Chymotrypsin std. sol. 42, o55
Chymotrypsin std. sol.
incut>. wi-bh e.srtr c'fc

R-ofcein extract - . 1, 975
Chsmoferypsin std. sol. 42, o55
Gliymotrypsia std. sol.
incub. with extract 58, I?1

6. 5 -

0.1 -

- lo9.9

- lo5.1

- lo2

- lo9.5

- 115.7

2.7 -

- lo5.1

1?.9 -
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- A sliglit chymo-brypsin i.nhj.bi.tton activity was made
evident in the branchiae . (6. 3^), salivary glands (o. l^), mantl*
(2. 736) and total. 1»dy (15. 9^) at Enzym/InhiMtor ratios of 2. o2,
o.44, 1.87 and 2.2o, respectively.

- A natural factor which activates chTaotrypsin, making
the pure enzymatic preparation rise its activity -bo lo2-115. 7^»
is present in the vitelline gland, testis, hepatopancreas, stomach,
kidney and foot.

T ble lo

Evidencing the activity of chymotrypsin i.nhi'bition in
tcanthias. Distribution in organs and tissues

;==================================!======
nmoles tyr/ Inhi-

Dosa6e_of-. mg'prot/min bit.
activity in:

=======:

Organ
or
tissue

Eggs

Liver

Protein
cone.
mg/ml

18.60

7. 66

Enzyn/
Inhibit.
we/mg

Pancreas
14. 59

2/3*72 = Protein extract
o. 54 Ohymo-brypsl. n std. sol.

Ohsmotrypsin std. sol.
ncub.wlth extr ct;

2/1. 55 = Protein extract;
1. 51 Chymotrypsin std. sol.

)sin std. sol.
incub.with exfcr c-b

2/2.88 s Protein extract
o. 69 Ghymotrypsin s$d*s0^-*

Gh^o-brypsin std. sol.
ncub m-i-th extr ct

Stomach
7. 56

5700
0

55, 285

0

55, 285

0 0

0

?5, 285
2 44

2, 55o
55, 285

8.6

14.8

16.5

55*7

25,259

2/1*47 = Protein extract^
Ch3nnotrypein s-bd. sol.
Chymotrypsin std. sol.
incub. wi. th extract

Studying the organ - distribution of the chyuotryptic
activity and chymotrypsin inhibition action in the protein ex-
tracts obtained from S ualus canthi s, it re salted as follows
(Table lo):

-The p5 8. 0 proteolytic activity is null in eggs,J
and pancreas-, but a considerable cbymotryptic activity was ̂found
in the stomach, specif i-cally, 2, 55o nnoles tyr. /mg pro^/min.*

as compared to 35, 285 nmoles tyr. /mg prot. /min., 57"G. - the57°G ^

activity of a pure enzymatic preparation (BDH chymotrypsin),

255



- She inhiMfcion percent of stand^d cjhymotrypsine
varies from 8*^ (eggs) to 55*1^ (stomach) for, Enzym/Inhibitor
ratios having values near to one another (from o. 54 to 1. 5S).

An intense pH 8. 0 proteolytic activity was made evident
in the viscera fall at roe and milfc of En ul encrassicholus

.ESfiSi&ag, specifically, 18, 8o4. naoles tyr/mg prot. /min., 570C, as
well as a high inhibition percent (61^) of staadard chymotrypsin
(Table 11).

Table 11
Evidencing the activity of chymotrypsin iiihibiti-OQ

in .Bnsraulis encrassicholug -Donticus

Protein Enzyn/
cone. Inhibitor
ng/ml mg/mg

8. 58 2/1.72 =
1. 62

Dosage of
activity in;

Protein extract
Chymotrypsin std. sol.
Ghymotrypsin s-bd. sol.
incub. with extract

iimoles tyr/ Infai-
mg prot. /min bition
"57°0 %

18, 8o4
58, 595

55, 867

61

Betection of higher activity of inh.ibitioa of trypsin,
(Table ?) and chymotrypsin (Table 11) in the protein extracts ob-
tained from viscera as compared to tfas snail inhibition percen'fcs
of these standard, enzyms in the p.rssence aif tbe protein ext.racts
from total body of SnRraulis enc ssiejiQlus . oiiticus natoa as pre-
same that the inhibitors of both trypsin and chymofcrypsin are 1&-
cated in the roes and. milt.

CONCLUSIONS

Our research work has brought some contri'butions fco
detectiou of several natural inhibitors of proteolyfeic enzyias.
Comparative data obtained show that tte inhibitory activity deve-
loped had a number of specific particularities depeading on the
organism, and inside it, on the organ and tissue. Detection and
knowledge of the degree of activity of these inMbi-bors nay eoo-
stitute experimental premises for their utilization in different;
applicative scopes.
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