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ABSTRACT:

Zio0active preparations withk an intcnse antihyaluroni-
dasic activiiy, given by the chemical compound . which
enter ir  their compociation {glycozen, hexoses, micro-
elenentc and free amine acids), have beer obtzined from
four [fish sgpecies of the Black Sea: Alose tanzica
nordmanni,. Odontceadus merlanfus euxinug, .ngraulis
excrascicholus ponticus, Spratius srrattus, from a
cephalopod (Lolige realei) and & crustacean (Eughausia
superba danai, both from the Atlantic Gccan.

The data that we have presented in the previous worx
(2), reveales some differences of the biochemical composition at
blosctive preparations obtained from four small sea fighes, froa
Loligo peglei and Euphausia superdg dana,their antibhyaluronidas:iec
activity ranging between 73-93 U.I./ml. The preliminary dats re-
porting on their chezical composition did not enable us, at that
stage, to draw a precisé_concluaion concerning the active pric-
ciple. The extremely smsll quantity of chondroitine sulphate sad
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the negative metachromatic reaction with toluidine blue, entitle
us to suppose that the antihyaluronidasic activity found is
determined by other chemical compounds.

_ Ag a continuation of these researches, in this work, we
present a correlation study between the chemical coaposition and
the antihyaluronidasic activity,at the bioactive preparations ob-
tained from Alosa tanalca nordmanni,Odontogadusg merliangug euxinus,

Engrau}ig encragsicholus ponticus,Sprattu rattug and small sea
fishes (combination of four fish species in their natural propor-

tions from the captures).

We have not found data concerning the sulphomucopoly-
saccharides and any other compounds with antihyaluro.idasic acti-
vity in the species which we have studied in the available
literature.

MATERIAL AND METHODS

The work was done with four fish species of the Black
Sea: Alo tapnaica nordmanni, Odontomadus merlanzus euxinus, En-
graulis encragsicholus ponticus, Sprattus sprattus and small sea
fish (combination of bhe four fish species in their natural pro-
portion froum the captures). The specimens were of different size,
as can be found in their natural conditions.

The biocactive preparations have been obtained according
to an original procedure described in the S.R.R. Patent no.82273/
1983 (g).

The bioactive preparations with antihyaluronidasic
activity are under the form of limpid solutions (1% active
residuum) with a pH ranging between 6.0-7.0, of a colour which
varies from light yellowish-white to dark brown, as a function of
the pigments present in the marine organisms. They contain a
mixture formed by fres amino acids, peptides, sugars (glycogen,
hexoses, hexosamines, pentoses, methylpentoses), microelements
(Na, K,Ca, Mg,Fe, Cu, Zn) and phenol in proportion of 0.45-0.55%,
as preservative. ’

Determinations of evaporation residue, pH, phenol, an-
tihyaluronidasic activity, total nitrogen, peptides, free and to-
tal amine acids, sugars, glycogen, reaction for identification of
pentoses, methylpentoses, hexoses, hexosamines and heptoses, ash,
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mineral ions (Re, K,Ca, Mg, Pb, Cu, Cr, Cd, Zn, Fe), chondroitine
sulphate, were carried on for chenical characterizatfon of the
bloactive products;the mstachroratic reaction with toluidime blue
was also carried on for identification of nucopolysaccharides.

‘Chemical determinations were performed by the following

methods:
1. Zvaporstion residue - 1 ml solution was evaporated to dryness

to constant weight in dryer at 105°C.

2. pH was detercined potentiometrically.

3.

&,

Se

70

8.
9o

Phenol - 0.1 K potassium bromate,potassium bromite and 10% sul-
phuric acid were added to the solution to be analysed. It was
left for ls_minutes, then potassium iodide was added. After
keeping for 10 minutes in the dark, it was titrated with O.1N
fixing salt until decolouring (starch indicator). 1 ml of O.1N
KBrO3 corresponds to 0.001568 g phenol.

Deternination of sntihvaluronidasic activity. The principle of
the method is based on the determination of hyaluronidase which
remains after the action of the inhibitor, by weasuring the
quantity of hyaluronic acid present in the sample.The hyaluro-~
pie acid,in mixture with serum proteins (horse serum was used),
precipitates giving a turbidity whose extinction is proportional
to the quantity of hyaluronic acid ir the sample.Under the es-
tablighed experimental conditions, there is a linear relation
between the hyalurcnidase quantty and the hydrolysed hyaluronic
acid quantity. PFirst, a hyaluronidase - calibrating diagran
is drawn, then the proportion of hyaluronidase remained in the
samples in which the enzyme was incubated with the tested in-
bibitor (5).4 unit of the inhibitor is defined as the quantity
of it which inactivates 50% of 2 NF units of hyaluronidase,
that is the quantity of the inhibitor which, under the esta-
blished experimental conditions, inhibits an F¥ unit of hyalo~-

‘ronigase.

Zotal nitrosen - was determined by Kjeldahl-Berthelot method.
The veptides ~ were determined by the Biuret reaction.
Total end free smino acids- were determined by paper chromato-

graphy, on Whatman No.l paper (9).
Total susars - were determined by the Kleij method.

Glycoren ~ was extracted with CC1.COOR then it precipitated
with absolute ethyl alcohol. 37
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10, Identification reactions of sugars (pentoses, methylventoses,
hexoses.hexogamines and heptoses)- the cysteine hydrochloride

golution gives specific colours with heptoses,hexoses, pento-
ses, methylpentoses (4).

11. Idgntifiggggon reaction of hexoseg- the anthrozme was used be-
cause with hexoses it gives a blue, specific colour (g).

12, Agh- was determined by calcination of 10 ml solution at 480°C.

13. Mineral elements (Na, K.Ca, Mg, Pb, Cu, Cr, C4, Fe, 2 - We=
re determined at Spectrophotometer with atomical absorbtion
"Pye unicam™ type SB 2900.

14. Chondroitine sulphate (chondroitine gulphuric gcic) —~ was de-
termined by addition,to 0.1 ml of studied solutioi, of 0.1 ml
Rivanol and 5 ml pH 5.5 citrate acetate buffer solution.After
10 minutes, turbidity was determined at A = 530 nm (3).

15, Metachromatic reaction with toluidine blue for identification

of sulphomucopolysaccharides. The solution to study is adjus~
ted to pH 7.5 with 0.5 N NaCH, after which a droplet of it is

set on a paper tape, dried and then sprayed with toluidine
blue solution (prepared from a mixture of methyl alcohol and
crystalline acetic acid). The acid mucopolysaccharides give a
blue~-violet coloured spot on & light blue background.

RESULTS AND DISCUSSIONS

The analytical study performed during a research period
of three years on a large number o products with antihyaluronida-
sic activity, obtained from the above mentioned species, shows
that they are not of mucopolysaccharides nature (the metachromatic
reaction with toluidine blue is negative). Though these products
have an important inhibitory activity (30-100 U.I./ml),displaying
very strong antiinflamatory properties, only extremely small con-
centrations of chondoitine sulphate were traced out,namely 0.001 -
0.002%, which makes us suppose that the antihyaluronidasic acti-
vity was found is due to other chemical compounds.

Though they are not of mucopolysaccharide nature, our
products displayed an intensive antihyaluronidasis activity,supe-
rior to the sulphomucopolysaccharide products obtained by other

authors from two species of molluscs Mytilus galloprovinciallis and
Mlya_arenarig, fowl small intestine and cattle duodenum (3).
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Table 1
Bioactive preparation with antihyaluronidasic activity

from Alosa tanaica nordmanni

====

l. Active residue: 1.0 g%; 10,000 /ag/ml
2. pH: 6.15

3, Antihzgluronidgqic gcbivity: 73 UIl/ml
&, Ash: 0.34 gh; 3,400 /Jg/ml

S. Mineral elementgs:

/ug/mg Fa K Ca Mg Cu zb Zn _Cd Cr _Fe
(o]

ash = id. id, 10.873 15.438 0,190 0.375 0 0 1.225
g . id. id. 0.037 0,053 14x10~6 29x107% 0 0 93x10-
L8/ml id. id. 369.656 524,980 0.1444 O 0.285 O O 0.9310

6. Total sugars: 0.019 gh; 190 /ug/ml
7+ Glycogen: 0.0088 gh; 88 ,ug/ul
8. Reducing sugar hexoses entoses, methylpentogesg): 0.0035 g%,

35 pag/ul
9. Identification of sugars compounds:
8. Cysteine hydrochloride reaction:
Wavelength Lime in minutes
, 5 10 15 20 25
Bxtinction at: .
390 nm 0.409 C.401 0,400 0.448 0.397
424 pm 0.346 0.308 0,308 0.357 0.307

After 4_hours E510 am = O.427

Colour of solution is yellow-orange.
Hexoses and methylpentoses are present in solution ».

b. The anthrone method for hexoseg identification:

The colour of anthrone solution is brown and not blue, as
specific for hexoses. Different oses are present mixtured
in solution (4).
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~ Iable 2
Bioactive preparation with antihyaluronidasic activity
from Odontogadus merlangus euxinug

1.
2.
3.
4,

Active residues 1.0 gh; 10,000 /ug/ml
pH: 7.10 )
Antihvaluronidagic activity: 83 UI/ml
Ash: 0.64 gh; 6,400 /ug/ml

5. Mineral elements:
"Fa___K _ Ca Mg Cu Pt Zn__C4 _Cr _ Fe
/oe/ng
ash id. id. 1l4.11 14,193 0.22 0 0.25 0 0 3.05.
&% 1d. id. 0.09 0,091 28x10~ 0 32x10°6 0 0 387x107°
lug/mi id., id. 903.04 908.272 0.2794 O 0.3175__9 0 3.8735
6. Total gugarg: 0.075 ghs 750 ,ug/ml
7. Glycogens 0.0286 gh; 286 /ug/ml
8. Reducing gugars (hexo 4 methvlpentoseg): 0.0024 gh;
; 24 /Jg/ml
9, Identification of supgars compounds:
a. Cvateine hvdrochloride reaction:
Wavelength Time in wminutes
5 10 15 20 25
Extinction at:
290 nm 0.422 0.417 0,407 0.412 0,509
424 nm 0.3%54 G.350 0,324 0.332 0.361

After 4 hours 3510 om = 0.572

Colour of solution is yellow and becomes light brown.
Hexoses and methylpentoses are present in solution (4).

b. The throne method for hexoses identificatlion:
The colour of anthrone solution is brown and not blue, as
specific for hexoses. Different oses are present mixtured
in solution (&)
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Analysing the valueg from 1st and 2nd tables, we found
at Alosa tanaics nordmanni and  Odontogadug merlangus euxinug
significant differences correlated with the antihyaluronidasic
activity, in what concerns the microelements and sugars contento
Although in the literature it's known that the greatest microele-
ments quantity is found to the plankton-eater f;shes'(Alosg tana-
fca nordmenni), which have a more reduced functionally activity,
our values show .a greater content in Ca, Mg, Cu, Zn and Fe at
Odontogadus werlangug euxinug, colligated with a more intensive
antihyaluronidasic activity.

At Odontogadus merlangus euxinug in which case the total
sugars,glycogen and reducing sugars (hexoses,pentoses and wethyl-
peutoses) content is more increased comparatively with antihyalu-
ronidases of Alosa tanaica nordmanni (respectively 750 /ug/ml gi-
ven 190 /ug/ml. 286 fzg/ml given 88 /ug/ml.and 224r/ug/ml given
35 /ug/ul). it can be observed an increasingly antihyaluronidasic
activity (83 U.I./ml given 73 U.I./uwl). '

‘At the bioactive preparations obtained from emall sea
figh, Odontogsdus merlangug euxinug,Engraulis encrageicholus pon-
ticug and - Sprattus gprattus, the antihyaluronidesic activity was
limited between 30 U.I./ml and 100 U.I./ml (Tables 3-8).

’ . The ash content cscillated between 7?0/15/m1 -,1540/ug/>
nl and the following chemical elements can be identified: Na, K,
Ca, Mg, Fe,Cu and Zn. Pb and Cd were absent from all the samples.

The totsl nitrogen content was between 980 /ug/ml (En-~

ranlis encragssicholus ponticu ) and 1400f15/m1 (Odontoggdus mer-
langus euxinug). =

At the bioactive preparations obteined from small sea
f£ish Odontogadus merlangus euxinug and Engrenlis encrasgsicholus
ponticug we identified small peptides, in quantities oscillating
from 1040 /ug/ml to 1580 /ng/ml.ﬁ The signales differences in the
peptides content and also their absence in somes preparations ob-=
tained from the same species are due to the month variations of
the biochemical. composition,to the various conditions of sbtocking
and transportation of the fishes and of the features for every
specie. The kind of life,nutrition, age, the mobility degres, ine
fluence in a large measure the biochemical somposition of fish
which are in reciprocity relations with the abiotical conditlons
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of life medium, the water with the solved salts and biotical ones
(nutrition and other organisms).
Table 3

Bioactive preparation with antihyaluronidasic activity
from small sea fish (march~-april months)

e e L P e P

1. Active residue: 1.0 g%; 10,000 /1g/m1
2. hen%;: +53 &%

3. pH: 6.0 :

4, Antihyaluronidasie ac t 55.6 UL/ml
5. Agh: 5.577 ghy 770 /ugjﬁi

6. Mineral elementg: Na,K, Ca, M%, Fe, Cu end Zn have been iden-
i A . f;{igteg.mg, 6d, Cr adaent.
c og% nitrogens O, 3 o
8. Small peptidea: 0.496 g% 4’960 2%§/m1
9. Total anine aside’ 0.9930 ek; 9, Ae/nl
1. cystine+toysteine: 0,065 g% 9. mlanine: 0.216 &%

2. lysine:r 0.027 10, proline: 0,061 g%
3. histidine: 0.056 11. f’aminobutgric 804d:0,0435%
4. arginine: 0,028 12+ tyrosine: 0,016 '
5. serine: 0.005 g% 13, valine: 0.0%9 g#
S+ agpartic acid: 0.059 g% 14, phenylalanine: 0.233 g%
L] gly’cocoll: 0-009 ﬂ 15a leu& ne: 0.086 @
8, glubamic acid: 0.03%0 g%
10, Free amino scidg: 0.4800 &%; 4800 /ug/ml

The same smino acids, as to the 9th voint have been identifi-
cated, only quantitatively differences have been registered.

11. gﬂﬁﬂlﬁ§!£§£§ﬁ 0.0235 ghy 235 mg/ml
12, Rligoiegx 0.158 E?; 1§§ g/mfu
cln ug IS

13. hexoses evnd pentogeg): 0.0077 ghi 7?/ug/m1
14, The ars compounds §§§E§L ication:
rochlor]

8. Lthe cyateine hvd Lde resstion:
==ﬁ§‘*§ﬁxﬂ#uﬂﬂﬂ===253=8===:3=’.‘==EH$2233==3 et Pt TR 4 T 1)
i ON e Time in miputes
Favelength g 1o 15 25
E:t%nction at:

0 nn 0.38% 0.309 0,302 0.291 0.297
424 am 0. 0,247 0,240 0.2 0.2
Differ 6,3?2% “‘6,,%6-2 0,062 0255'65__—» 0,052

1wl of distilled water was gggegz
[ 9 5 K
Extinction ata

0 nm 0,205 0,202 0,202 0.204 0.199 0.207
40008, - ooy Qud82...0:183 0, 8] 0,183 0,176 _ 0,182

After 3 hours 3510 2a ® 0.172

The colour of solution is yellow-brown, stable in time. Only
hexoses and pentoses are present. Pentoges are in a greater
quantity (4).
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.Table &4

Bioactive preparation with anﬁihyaluronidasic activity
from small sea f£ish (june month)

l. Active residue: 0.996 g&h; 9960 /ug/ml
5. Bhenels 0.55 &%
De enol: V. .
4, Antghggluronidggic activity: 100 UL/ml
5. A_SE: . . 0; 3 fl ml .
6. Mineral elements: Na,K, Ca, Mg, Fe, Cu and Zn have been iden:
‘ : tificated. Pb, Cd, Cr - absent. -
7. Total nitrogen: 0.129 ghs 1290 /ug/nl |
8. Small peptides: 0.528 ghs 5280 /ug/ml
9. Total amino acids: 0.528 gk, 5280 /u‘g/ml
1. cystine+cysteine: 0,0849 g% 9. alanine: 0.2310 g&

2. lysine : 0.0406 10, proline: 0.0346 gt
3, histidine : 0,0286 11, paminobutyric acid:0.0121¢g%
4, arginine : 0.0318 12. tyrosine: 0,0334 :

5. serine : 0,0316 gf» ‘ 13, valine : 0,0459

6. aspartic acid : 0.1000 gh 14, phenylalanine: 0.0805 gh
7. glycocoll 3 0.0251 gk 15. leucine : 0.0930 gh

8. glutamic acid : 0.0300 g%

10. Free auino soids: 0.3751 gk 3751 pug/nl
12 §§§§;‘52525§517éoé%8 g?éagia %’mﬁls(
. (+10] ns: . H 111 P
13. Reducing sugars She;:osgs gé:i pentoseas): 0.014 ghs 140 /ug/ml

14, Identification of sugars compoundg: '
a. Cysteine hydrochloride reactiont

- me v s - oo 2 T -

Time in m e
Wavelength 5 10 g—j'—i‘mlgb—a——ls 35

Extinction abs e v
424 nm 0,457 0.392 0.378 0.365 0.362
Differences 0.061 0.012 0,010 0.013 0,009

1 ml of distillated water is added

: 3 [2) 9 12 15 18
Extinction at:
290 nm 0.245 0.242 0,238 0,235 0.228 0,230

400 nm 0.234 0,230 0.226 0.222 0,218 0.216

After 3 hours 3510 = 0.235.

‘Phe colour of solution is. yellow~brown, stable in time. Only
hexoses and pentoses are present. Pentoses are in a greater
-proportion. The sample does not content methylpentoses and
heptoges_(4).

e
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. Table 5
Bioactive preparation with antihyaluronidasic activity
from Sprattus sprattus (nay month)

1.
2.

3-
4,
Se
6.

7»
8.
9.

Active bgaidue: 1.0 g%3 10,000 lzg/ml
ng 6.

Phenol: 0,50 g%

Antihyaluronidasic activity: 30 UI/ml
Ash 0.154 gh; 15 e ml

Mineral elements: Na,K, Ca, Mg, Fe, Cu and Zn have been iden-
tificated. Fb, éd, Cr - absent.

Total nitrogen: 0.113 gh; 1,130 pe/ml

Peptides: absent

Tokal auino scidg: 0.995 ghi 9950 ug/ml

l. cystinetcysteine: 0.079 g% 9. alanine: 0.389 g%

"2« lysine: 0,040 10, proline: 0,015 g%

3. hiastidine: 0.001 g% 11, faminobutyrie acld: 0.124 g%
4, srginine : 0.035 g% 12. tyrosine: identificated

5. serines 0,001 g% 13. valine: 0,032 g%

10,

11.
%2.

Be
i4.

6. aspartic acid: 0.001 g  1k. phenylalanine: 0.167 g
7+ glycocoll: 0,002 g% 15. leucine: 0,021 g%
8. glutamic acid: 0.048 g% : ;

Pre no_acida:r 0,955 gh; 9550 ag/ml

The traced out amino acids from the 9th point were exclusive-
ly in a free form.

Total gugarg:0.0419 %3 419 /1g/ml

Glyeogen: 0.0319 g 319 ng//ml

Reducing gugars (hexoses/ and pentoges): 0.010 g%; 100 /ag/ml
he supars comoovnds identification:

e e e ot e e A L U

s Czsgeine hydrochloride reaction

3ot

I

i 1 2 e WA e g s . =i s e v - memz

31

Wavelength ime in minutes
10 15 20 25

Extinction ab:
390 nm 0.607 0.592 0.579 0.566 0.555
424 nn 8439 0.454 0.429 O.422 0.416
Differences 0,168 0,1%8 Q0,150 0,144 0,159

1 ml of distillated waber is added

3 6 9 12 15 18

Extinction at:
390 nm O0.416 0.409 0.407 0,396 0,397 0.386
400 nm Q.377 0.372 0.370 0,358 0,362 0,348

After 3 hours E510 b3 0.179.

The colour of solution is yellow~brown, stable in time. Only
pentoses and hexoses are present in solution. Pentoses are in
a greater proportion. The sample does not content methylpen-
toses and heptoses (4).
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Table 6
Bioactive preparation with antihyaluronidasisc activity

from Sprattug sprattusg (june month)

o==

1.
2
3
4,
Se
6.

7
8.
9.

10.

11,
12,
13,
14,

Actiye resid 0.934 ‘; 40 mnl
%__.H._Lz__: 6.0"3_"8 ne: 0.934 gi 9340 mg/
henol: 0.51 gh

Antihyaluronidasic_activity: 50 UL/ml

Ashs 8-152 &3 15% /151111

Mineral elementsg: Na,K, Ca, Mg, Fe, Cu and Zn have been iden~-
tificated.Pb, Cd, Cr ~ absent.

Iotal nitrogen: 0.106 g%, 1056 ,ug/ml
Pa tideg: absent

otal amino acidg: 0.937 gh; 9370 fe/ml
l. cystine+cysteine:0.072 g% 9. alanine: 0.192 g%

2. lysine: 0,142 g% 10, proline: 0,056 g%

3+ higbidine: 0.054 g& 1l. Y aminobutyric acid: 0.053g%
4. arginine : 0.029 g% 12, tyrosine : 0.058 g%

5. serine: 0.012 g% 13. valine: 0.039

g
6. aspartic acid: 0,010 g& 14, phenylalanine: 0.156 g%
7+ glycocell: 0,012 ? 15. leucine : 0,027 g%
8+ glutamic acid: 0.025 g%

Free amino acidg: 0.900 g%3 9000 é:g/ml
rh.e traced out amino acids from 9%h point were only in a free
orm. ’
Total ggggg 82 0,0455 gh; 455 ug/ml
;dmosgna 0317 gh; 217 g/ﬁ .
n

g .ar {hexoses and pentoses): 0.0138 g&; 138 /ug/ml

Ihe gugars compounds identifiecation:
a. Cysteine gxdir‘ ochloride resctions

- -

Tim ming
st 5 10 520 25
Extinction at: .
%290 nm " 0.530 0.517 0.522 - 0.510 0,507
424 nm Q.48 0.437 0,437 0.426 0,426
Differences 0.082 0.080 0,085 0,084 0,081
1wl of distillated water was added
3 6 9 12 15 18
Extinction at: BRSEEA o . & g
Haw 033 0332 o:313 o315 6:332 0.3%

~ After 3 hours Eslo = 0,112

The colour of solution is yellow-brown, stable in time. Only

hexoses and pentoses are present @®.
| 4
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Table 7

Bioactive preparation with antihyaluronidasic activity

from Odontogadus merlangus euxinug (june month)

10,

110
12.
13,

14.

Active residue: 1.0 gh; 10,000 };g/ml

v
gﬁenol: 0.54 gk

Antihgglurgnidggi% %cggv%tf: 59.5 Ul/nl
Agh: O.11 1 1, /u

Mineral elementg: Na,K, Ca, Mg, Fe, Cu and Zn have been iden-
tificated.Pb, Cd, Cr ~ absgent.

Total nigroggg: 0.140 gh; 1,400 ag/al
Peptides: 0.104 gh; 1,5%0 'g/m]./u
Iotal amino acidg: 0.9445 g%; 9,445 aug/ul

1. cystine+egsteine:0.0416 g 9. alanine: 0,3750 g%
2. lysine : 0.0 0

136 g% 10, proline: 0,0509 g%
3. histidine: 0.0066 g% 11. Yaminobutyric acid:0.0031g%
4+ arginine: 0.0047 g% 12, tyrosine: 2.0159 g%
5« serine : 0.,0292 g% 13, valine : 0.0784 g%

6. aspartic acid: 0.0900 g% 14, phenylalanine: 0.1561 v
7. glycocoll: 0.0205555 15, leucine : 0.0299 g%
8. glutamic acid: 0,300 g%

Free amino acidg: 0.8415 gh; 8,415 ug/ml

he seme amino acids as to the 9th ézint have been identifi-
cated. Differences appeared only quantitatively.
Total gugars: 0.0198 g&; 198 ug/ml

Glycogens 0.0051 gh; 51 ,ug/m

educing sugarg 5285 : ivlpentoses! ¢
:.olq‘ 55 47 /u
Sugarg compounds identification:

a. Cysteine hydrochloride reaction:

i e o e 2 e e o e s e 0

Wavelength Time in minutes
S 10 15 20 ]
Extinction at: :
390 nnm 0.351 0.347 0.344 0. 339 0.336
424 nm 0,291 0.282 0.278 0.273 0.268
Differences 0,060 0,065 0.066 0.066 0.068
1 of disgtillated w =1 4
3 6 9 12 15 18

Extinction at: .
390 nm 0.223 0,225 0,223 0.226 0.226 0.222
400 nm 0.195 0.193 0,191 0.194 0,193 0.190

After 3 hours ESIO — 0.214.
The colour of solution is yellow-brown, stable in time. Hexo-

====2882_Do0Y0BeS snd_pekhylventogeg traces sre present (4)._ . __
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Table 8
Biocactive preparation with antihyaluronidasic activity
from Engraulis encrassicholus pont (june month)

s o e s s e e e P e e o e e g s o e e e
az= 2 £ 324 ----b.—---—---‘.’----_ ==== ==== = ==

1.
2e
3.

Se
6.
7

8.
9.

10..

11.

12.

13,
14,

ctiv idus: 0.958 gh; Q580 /og/ml

enol: 0.53 g '
Antibysluronid ctivity: 48 Ul/ml
Agh: 0.146 gh; 1
Min eggl elements: Na,K, Ca, Mg, Fe, Cu and Zn have been iden-

tificated.Pb, Cd, Cr - absent.

Total nitrogen: 0.098 g/ml’

Peptideg: 5.1%4 ghs 1, éi .

; otg: amino acidg: O. 9031 é;; 9,031 /ug/nl :

l. cystine+cysteine:0.0740 gf 9. alanine: 0.2966 gh

2. lysine: 0.0149 10. proline: 0,0572 g%

3+ -histidine: 0,0181 g% 11. Yaminobutyric acid:0,0139g%
4, arginine : 0.0201 g& 12. tyrosine: 0.0164 g%

S« serine: 0.0226 g% 13, valine: 0,0275 87

6. aspartic acid: 0800 g% 14. pheny lalanine. 1403 42
7. glycocoll: O. 0259 g% 15. leucine. 0476 gh

8. glutamic acid: 0.0500 g%

Pree amino acidg: 0.7191 g%; 7,191 aug/ml
he same amino. acids as to the 9th point have been identifi-
cated. Only. quantitatively differences have been registered.

’g%_gg_ggggggz 0.0684 g%; éi g/ml
ogen: 0.0581 ghi 581 a s R .
ggucing sugars (hexoges’ ggg pgntogeﬁ) 0.0103 g#%; 103 e
S compoun nt cation:
a. ngtg;gg gxdrochlorigg reaction:
ﬂ::z:x:z::::::::::z:: :::::===========:==============:::::::;
Wavelength . ' i Time in minutes
e 10 15 20 25
Extinction at: _ :
390 nm . 0.473 0.457 0.459 0,450 0,445
424 nm 0.363 0. 350 0,352 0,348 C.342
Differences 0.110 0,107 . - 0,107 0,102 0,102
1 wl of distillated water was added
_ 3 6 9 12 15 18
Extinction at:
390 am 0.311 0,305 0,300 0,302 0.300 0,298
400 nm 0.270 0.266 0O.261 0.262 0.260 0.257
STECITTTET = R R R R R S ISR SRS S S SRS SESSSESTER

After 3 hours 3510 = 0,331

The colour of solution is yellow-brown, stable in time. Hexo-
se8 and pentoges are present. pentoses are in a greater pro-

‘portion (4).

= 1 e e i e e g v e 0 S
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The speciality literature (1) quotes that at fishes,
peptides are made up of glutamic acid, aspartic acld, proline,
arginine and lysine, amino acids which we 'found in great quan-
tities in our products too.

A number of 16 amino acids were traced out in the ana-
lysed products: ¢cystine + cysteine, lysine, histidine, arginine,
serine,aspartic acid, glycocoll, glubtamic acid, alenine, proline,
YV aminobutyric acid, tyrosine, valine, phenylalanine and leucine.
At Sprattus gprattus we also found some important quantities: of
lysine and Yaminobutyric acid, at the same specie the traced out
amino acids were omnly in a free state.

After "rligor wortis®™ atate installation at fishes, the
tyrosine, lysine, Y aninobutyric acid, valine and arginine content
is increasing due to the intensive enzymatical activity of auto-
lysis, of proteic compounds. These amino acids were traced out in
a free form, in 1large quantities, in all our preparations. At
fishes, the qualitative and quantitative composition of amino
aclds is submitted %o some important variations due % the blotop,
type of nutrition, salinity and season.

From the analysed values, was found that the products
with antihyaluronidasic activity being natural watery extracts,
they reflect the varlations appeared in the biochemical composi-
tion of organisms from which they are obtained. So, their bioche-
mical composition and the antihyaluronidasic activity depend on
the blochemical composition of the used raw wmaterial, namelly
small gea fish, being submitted to the same variation regularity.

At fishes, the most accentuated months variations are
regiastered in the sugars cage, thege ones being intensively used
as power scurces in the long effort periods. In our products too,
can be obgerved very large variations of total sugars, glycogen
and redusing sugars (hexoses, pentoses and methylpentoses) depen=-
ding on season and specle. Though the antihyaluronidasic activity
is due wmostly to ths glycogen and reducing sugars content, from
the Table no.9 valuoea,it can not be observed a significant corre-
lation between activity and quantity of sugars,the antihyaluroni-
dasic activity being alao given by other chemical compounds of . so-
lution. Using two identification methods of sugars coumpounds, in
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all our products were traced out free sugars, as hexoses and pen-
toses, only to Aloga bansica nordmanni and Odonbogadus merlezngus
euxinug in the form of methylpeantoses (but in very small quanti-
ties), this being a feature of specie.

Table 9

Bioactive preparation with antihyaluronidasic activity
from small sea fish (march~april months)

o e e e P o= e e e i o oo e i e e e S o o o

1. Active regidue: 0.68 gk; 6, 800 /ug/ml
202&'61

3. Antihyaluronidasgic activity: 32 UL/ml
4. Agh: 0,03 23 300 M nl

5. Total nitrogen: 0.064 gh; 640 /1g/m1
6., Peptideg: absent

7. Pree amino acidg: 0.605 gh; 6,050 ug/ml
l.c{stine + C stelne' 0.071 gk 7. alanine: O. 285 [/

ysine: O 8. tyrosine: 0.028 57
3 histidine: O 028 gm 9. valine : O. OO?
4, agpartic acid: 0. 14 ¢h

10, phenylalanine: O 031 g
5. serine: 0,003 11, leucine: 0.080 g%
glutamic acid: O 019 &%

The traced amino acids were only in free form.
8. Total sugarg: 0.0286 gks 286 /1g/ml
9. Glycogen: 0,003 g&; 30 /ag/ml
10. Reducing gumars: 0.0256 gh; 256 Zug/ml

ObgerVgtion. The samples have been _kept ab chamber btemperature
(summer time over +30°C) both variants, lightness
and darkness, during 4 wmonths and halfi they sedi-
mented and lost about 42% from their activity,
recording also other alteration of their chemical
composition. The samples have been analysed after
filtration. After removing the sediment, the zsctive
regidue was 0.68 gh.

Analysing the values frou Tables no.10 and 11,it ecan be
obgerved that the productis which were exposed from some wonths at
the chamber tempsrature,both in the light and the dark,were sett~-
led out and had looge from their activity,thus some modificatlions
being registered in the chemical composition. By sedimenting,pep-
tides disappeared, being after-wards removed by filtration, the
amino acids which remain in sollution only in a free form,dimini-
shed in quantity. In the same time with the peptides, the next
amino acids disappeared <from the samples: arginine, glycocoll,
proline and Yaminobutyric acid.
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Pable 10

Bioactive preparation with antihyaluronidasic activity
from small sea fish (june month)

i 2 = o

1. Active residue: 0.82 g%; 8,200 /ug/ml

2. pH: 6.4

3. Antihyaluronidagic activity: 50 UI/ml

4. Agh: 0.03 ghi 300 mg/ml

5. Total nitrogen: 0.110 gh; 1,100 /ug/ml
6. Peptideg: absent

7. Free amino gcids: 0.770 ghs 7,700 /ug/ml

l. cystine + cgsteine: 0.121 g% 7+ proline: 0.023 g%
2. lyelne: 0.100 8. tyrosine:0,044 g%
3. histidine: 0,053 g% 9, valine : 0,019 g%
4. agpartic acid: 0.128 g% 10. phenylalanine: 0.066g%
5. glutamic acid: 0.773 g% 11. leucine: 0.043 gb

6. alanine: 0,100 g%
The traced out amino acids were only in free form.

8. Total sugars: 0.0327 gh; 327 /ug/ml
9. Glycogens 0.0159 gh; 159 /ug/ml

e e T e

emperature
(summer time over +30°C) in both variants, lightness
and darkness, analysed after 4 months and half, they
showed a decreaging of antibyaluronidasic activity,
active residue (by sedimenting) and other alteration
in their chemical composition., The samples have been
analysed after filtration.

It can be also observed zome alteration of the sugars
composition. BSo, the content in the reducing sugars is increased
on the basing of the decreasing of the glycogen en content,due to
advanced hydrolyses process of glycogen.

Ip spite of dll these chemical alteration that we signa~
led, the samples kept about 50% of the initial activity, we can
also declare as followa:the active principle isg not of peptidical
nature (in the intensive antihyesluronidasic activity of products,
the peptides were not traced out) and the loss of activity was due
to the dilution of samples and to a certain extend to the altera-
tion appeared in the sugars composition.

From these data, it results thet the analysed samples
were distinguished in what concerns their chemical composition
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quantitatively and qualitatively in some extent, but insignifi-
cant, and their antihyaluronidasic activity oscillating between
30~100 U.I./ml.

Table 11
Correlation of antihysluronidasie activity
with sugars compounds concentration

REExmRs et -ttt bt St = ==== =
Antigyaiu- Total Glyco- Ridu- ?entoses
ronidasic sugars gen cing E -
Product activity ug/ml pg/ml sugars 590
UL/ m) 424nm

AH from s.s.f.(march-april) 55.6 235 158 77 0.076

AH from s.s.f.{june) 100 318 178 140 0.061

AH from Sprattus sprattus 30 419 219 100 0.168

(may)

ﬁi ugggmmmg_z_s_m_u_a 50 455 317 138 0,082

4AH from Odontogadus mer-
langys euxinne (3oas) — 59.5 198 51 147 0,060

AH from Engranlis encras-
sicholus pounticus (june§ 48 684 581 103 0.110

AR from Alosa tanaica
nordmanni 73 190 88 35 0.063

AR from Odontogadus mer-
langus euxinug 83 750 286 224 0,068

e T L ———

AH = Bioactive p;;paration witﬂ antihyaluronidasic activity
8+.8.f. = gmall sea fish

P g

From the above data, it can be deduced as follows:

- The quantity variations of the chemical composidon of
products with antihyaluronidasic activity reflect the variations
appeared in the biochemical composition of the sea origine raw
material that we used.

- The very small quantities of chondroitine sulphate
and the negative metachromatic reaction with toluidine blue
enabled us to declare that the antihyaluronidasic activity is due
%o the chemical compounds assembly, which enter in our products
composition, as glycogen, hexoses (glucuronate), microelements
and free amino acids.

~ The term of antihyaluronidase is used for indicating
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the inhibitary effect on the enzymatic activity of hydrolysis of
the mucopolysaccharide called hyaluronic acid.

The hyaluronic acid is distributed in the fundamental
substance of the conjunctive tissue and achieves a role of tissu~
lar bond, working as an intereellular "cement".In the case of in-
flamatory processes in organism,the hyaluronic acid is intensive-
ly dipolymerizated by the hyaluronidase.

The hyaluronic acid is a ‘large molecular weight sub=
stance composed by D-glucuronic acid and R-acetylglucossnine,
which are bound in /8-1.5 position; this recurrent dyglucidical
unity (named hyalobiuronigc acid) is bound in /8—1.4 position by
another unity formed by glucuronic acid and N-gocebtylglucosamine,

As an effect of hyaluronidase on its substrate - the
hyaluronic acid = the deoxidizing groups of the N-acetylglucos-
aminic component are released, the enzyme being a glucosamini-
dase (2).

MATHEWS and coll. (g) found that heparine, chondroitine
sulphate, hyaluronic acid, glycogen and étareh. are inhibitors of
byaluronidases. More recently GACESA and coll.(3) proved that the
natrium glucuronate = compound of ayaluronic acid, éigplays a com=
petitive inhibition by relation with substrate.

Our products content glycogen and free hexoses (glucu~
ronate)in mixbure with other chemical compounds:free aminc acids,
microelements etc. Besides the directly inhibitory action of hya-
luronidases bty a competitive inhibition mechanism by relation with
substrate and inhibition from resction products {(“feed-back"
mechanism) it is possible to produce especially "in vivo" the tio-
syuthesis of the hyaluronic acid in its component varts lylng in
solution, this explaining the strong antiinflamatory ef fent.

The antiinflamatory effect consists in inuibetling the
enzyme which becomes "inapt" to depolymerizabe the by uronic
acid. On the other hand, it's possible that on %he hyaluronidases
action, the reaction can be conversly produced (it's known that
the majority of the gnzymaxic reactions are reversible). 5o, in
the enzyme presence and an assembly of gpacifical chemlcal com=
pounds: free amino acids, sugars (glycogen, hexoses) , microele—
ments etc., the synthesis of the hyaluronic acid takes place "in
vivo™ from its components.
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It is also possible that the two phenomena, on the hand

the inhibition of the enzyme having as effect the cancellation of
the dipolymerization action of the hyaluronic acid; on the other
bhand, on the action of the same enzyme, the hyaluronic acid syn-
.thesis from its specific component parts in a "medium” formed by
an assembly of sgpecific chemical compouhds, to lead +to a common
final point, the antiinflamatory effect.
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