
Cercet&fi martns I.R.C.M. Nr. l6 255 - 255 1SS3

CHARACTERIZATION OF ANTIHYALURONIDASIC
ACTIVITY FROIVI MARINE ORGANISMS

NataUa Rofoiu^ M. ^erban2, Maria Panait1 and
Stoica

D

2)
5)

aoaaalaa Marine ResearGb Instlfcufce - Constanta
Faculty of Veterinary Medicine -Bucharest
Oheffiical-Ph&rmaceutl.cal Research Institute - Bucharest

ABSTRA.CI:

Sioa.ciive prcparatiocE i.-iih an intunse antihyaluroni-
aac. ic activity, given c? t.he chi-Eical cofniioiind w. ich
enter in their co,~,pocition (t'lycc?'er., hcxoBe!;, inicro-
tleaente and free aslno acids), have beer. ofctunL-d from
four fish epecies of the Black Sea; Alosa tan&ica
nordaa.'ini., Odontcra^us iT,erl,vi s eitxinue,,>igraufTS
er. crascicholus onticus, £ rattus s .rat-tue, rron a
cepfaalopod Loli^c . ealei) arid a cn. Et&cean (suphausia
su erba danai, bc.th froi;. -the Atlantic Occ-a.i.

T&e data that we have presented in the previous KC?^
C§)» reTe&led Boae differeaces of tfaa biochemical conpoaitiOE at
MoactivB prsparations Obtained from four snail sea fishes, froa
Xiolieo Dealer and 2uptiaas^, a suoejba dan%, fclieir aatihyaluronldasic
activity ranging betieen 75-95 U. I./nl. The pralimiaary data se-
porting on their etoalcal composition did not enable us, at tteat
8ta6®» to dr&a a preciae cooclaatoa Coacerning the actiTa pria-
ciple. The extremely saall quantity of choodroltlQs sulphate aad
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fche negative metachromatic reaction with toluidine blue, entitle
ua to suppose that the antihyaluroaidasic acfcivity fouud is
determined by other chemical compoaads.

As a continuation of these researches, in this work, we

present a correlation study between the chemical coapositton and
the antihyaluronidaaic activity. at fche 'bioacttve preparations ob-
tained from Alo tana c nordm imi., 0dont0(i:adus merlaneus earia2§»
Ba r°u . ', .aacr^ssi'*h"l" oaticu-, Spratteus gprattua and small sea
fishes (combination of four fish species in their natural propor-
tions from the captures).

We have not found data coaceruing the su''phomuoopoly-

sacchajides and any other compounds with Antihyaluro . id.as ic acti-
vity in the species which we have sfcudied. In ^ha available
literature.

MATERIAL AND METHODS

The work was done with four fish species of the Black
Sea: Alo_s_a_tanaica aordmaani, Odoato dus marl n us euxtnu , ES-
graulis encjassicholus Donfel. cus. Sorattua swattus and small sea
fish (combination of the four ftab species in fcheir natural pro-
portion from the captures). The specimens were of different size,
as can be found in their natural oondi. tioas.

The 'bioacttve preparatioQs have been obtained according
fco an origiaal procedure described in the S. K. S. Patent ao. 822??/
1985 (6).

The bioacfcive preparations with aatihyalurontdasic
activity are under the form of limpid soluttons (1^ active
resitiuua) wtfch a pH ranging between 6. 0-7.0, of a colour which
varies from light yellow!sh-shite to dark brown, as a function of
the pigments present in the marine organisms. They oonfeain a
mixture formed by free amino acids peptides, sugars (glycogea,
hexoses, hexosamioes, peafcoses, methylpentoses), microelements
(Na, £,Ca, Mg,Fe, Cu, Zn) and phenol in proportion of 0. 45-0. 55%,
as preservative.

Determinations of evaporation residue, pH, phenol, an-

tihyaluroaidastc activity, total nitrogen, peptides, free and to-
tal amino acids, sugars, glycogen, reaction for identification of
pentoses, methylpentoses, hsxoses, hexosaaines and heptosea, ash,
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Biaeral ions (Na, K, Ca, Mg, Po. Cu, Cr, Cd, Zn, Fe). cfaoBdroitlne
sulphat", ^ere carried on for cheaical characterizafcioa of the
Moacfcivs products;the EStachroratic reaction with fcoluidine Une
was also carried oa for identification of aucopolysaccharidea.

Chsnical deterainations vese performed liy the follos&r
methodst

2. - IS^5£a£iQ 3.. ^sjyLHS - 1 ELL solution was evaporated to dryness
to constant ssighfc in dryer afc l05°C.

2* £3 was defcerained potentioiaetrically.
^' 33SSSl -0. 1 N potassian bronate ,potassiun teonite and lOjt sat-

phuric acid were added to the solation to be analysed. It »as
left for 15 niautes, then potassian iodide was added. After
keeping for 10 minutes in the dark. it was titrated sita O.L
fixing salt until decolouring (starch indicator). 1 nl of O.M
E5r0^ corresponds to 0. 001568 g phenol.

4. Detemioat onof antih aluronidasi actlvlt . The principle of
the Esthod is based on tte deterainatioa of lyaluronidasertiich
recaias after the action of the inhibitor, by Beasuring the
quantity of hyaliu-onic acid present in the san^le. Ihe lyaluro-
nic acid, in nixtuje with serum proteins (horse serBa was nsed),
precipitates giving a turbidity ehose extimttou is proportional
to the quantity of hyaluroaic acid in the sanple. Under the es-
tablished e.scperinsental conditions, there is a linear relation
between tea hyaluronidase qaanfety and ths lydrolysed lyalaronic
acid quantity. First, a hyaluronidase - calibrating diagraa
Is <irawn, then fche proporfcion of hyaluroaidase renained in the
samplss in which the enzyiae was incabated with the tested in-
hlbitor (5). A unit of the inhibitor is defined as *h» quantity
o£ it which inactivates 50S6 of 2 fiF units of lyalnronidase.
that is the quantity of the inhibitor .Mch, ander the esta-
blished expertneatal conditions, inhibits an K? aait of hjaln-
ronidase.

5« Tot^l iiifrroe;en - was determined by SjeldaIil-Berthelot aethod.
6. Ibe peotide^ -were determined by the Biuret reaction.
7. Total and free mino acid - were deterained by paper cliro to-

grapfay, on Whatman No. l pap&c (5).
8. Total sus'.ar -were determined by the Eleij nethod.
9° SiE£IJ&>Iu^setegfa S^!h CC15COOB' tllea " P-iPi^ated
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10, Ideattf catton reactl. on of u s entoses me h 1 onto e ,

h xose b xosamine and he tose )- the cysteine hydrochloride
solution gives specific coloars with heptoses,hexoses, peato-
sea, methylpentoses (4).

11. Identifi 'tlon r@acti-on of ^- the anthroae »aa used be-
cause with hexoses it gives a blue, specific colour (5').

12. Ash- was defcermiaed by calcinatton of 10 ml solution afc WO G.
15. Miner. 1 elemftn-h N K 0,_ M. Pb Oa Or Cd Fe Zn - we-

re determined at Spectrophotometer with atoaical absorttion
"Pye unican" type SB 2900.

14. Chondroitine ul h te chondroltia ulphuric aci(i) - was de-
fcermined by addit;ion, fco 0. 1 Bil of studied, solutio t, of 0. 1 nl
Hivanol and 5 ml pH 5. 5 citrate acetate buffer so'i. uti.oa.After
10 minutes, tiubidity was determiaed at X= 5?0 na ($).

15. Met chrom tic re ction with fcolutdine 'blue for Identification
of sulTthomucopolysaccharides. The solution to study is adjus-
ted to pH 7. 5 with 0. 5 N NaOH, after which a droplet of it is
set on a paper tape, dried and then sprayed with toluidina
blue solution (prepared from a aiixture of methyl alcohol and
crystalline acetic acid). The acid mucopolysaccharides give a
blue-violet coloured spot on a light blue background.

aSSULIS AOT» DISCUSSIONS

The analytical s-bady perfornsd. daring a rssearch period
of three years on a large number cf products with antihyaluronida-
sic activity, obtained from fche above mentioned species, shows
that they are not of mucopolysaocharidea nature (tiis mstachromatic
reaction with toluidine blue is nega-bive). Though fchese products
have an important inhibitory activity (50-100 U. I, /ml). displaying
very strong suatiiaflamatory properties, only extremely snaall eoa-
centrations of chondotbinQ sulphate were fcraced out, namely 0.001 -
0. 002$6, which makes us suppose that th® antihyalajonidasic acti-
vifcy was found is due to other chemical oonpound. s.

Though they are not of mucopolysacch&ride nature, our
products displayed an intensive antihyaltu'onid.asio activity, supe-
rior to the sulphoaucopolysaccharide products obtains d by oth&r
authors from two apeciea of mollasca Myttlas KaISoproTin. ciall. s and

. Sya arenaria, fowl small intestine and cafctle d.uocienun ($).
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Table 1
Bloactive prepeLPabion with aafcihyalaroaidasic activity

from Alosa tans^ip^ nordffiaani

1. Active re idua; 1.0 ^Sj 10,000
2. .^s 6. 15

?. A5£Ah3'altiponidasio activifcYi 75 UI/ml
^. Ash: 0. 54 g^i 5, 400 ̂ ag/ml
5. M neral el ment s

^ng Na S 0 M Ou Pb
ash id. id, 10.875 15. 438 0. 190 O

^ id. id. 0. 057 0, 055 14x10~6 0
g/al id. id. 369*656 524, 980 0. 1444

Za
0. 575
29xl0-6 0

Cd Cr Pe

0 0 1. 225

0 95x10"
0 0. 285 0 0 0.9310

6. Total suRarq: 0. 019 ^; 190
7. Gl.Tcoeen: 0.0088 g%$ 88
8. Keducin su r hexoaes ento e mefch i en ose ): 0. 0055 ̂ S,

55
9. Ideatif c fcion of su corn oand :

a. C fce G h rochloride reaction:

Wavelength T me

10
n minutes

15 20 25
BxtincttoQ ati

590 Qa 0*409 9'401 9'409 0-^8 o. 597
-424'-nffl_-______0'346 o''y)Q °''y)Q ^357 0^7

After 4 hoars E^Q ^ = 0. 42?
Colour of solution is yellow-orange.
Hexoses and methylpentoses sife p.ceseat in solution (4^).
b. Tlie anthroae metfaod to hexo s ident f c tlon:

The colour of aathroae solution is brown and not blue, as
specific for hexoses* Different oses are present mixtared
in solution (^. ).

=============================;==;
.========S==S=S!3; ;===ss======a:
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Table

Bioaofcive preparafcioa with anti.hyaluronidasic activity
from OdontoKadtts merlanKas euxinua

aasa===a==ss=====s==================s=====s=:;:==========a====s===!s

1. Act v residaet 1. 0 g^; 10, 000 /ug/ml
2. j^s 7. 10
5o Anfcih-raliu'ontdaal.c activity: 85 UI/ml
4. Ash: 0. 64 ^6} 6, 400 ^ug/ml
5. Mineral elements:

H K 0 tt Cu Pl Za Cd Or Fe
r mg

ash 14. 193 0. 22 0 0. 25 0

0

5. 05id. id. 14. 11
^> id. id.. 0. 09 0. 091 28xl0~6 0 52xl0~6 0 0 ?8?xl0

id. id. 905. 04 908. 272 0. 279^ 0 0. 5175 0 0 5. 8755

6. Total suKarst 0. 075 ^6} 750 /ug/ml
7. GlycoKen* 0. 0286 ^', 286 ̂ ug/ml
8. SeducinK auKaps (hexoses 'and fflethylT)eatosea)i 0. 0021. ^..

24 yi g/ml

9» Ident fie t on of au ars cpmDoand. g;
a. 0 teine h djcoohlorlde reactiont

:=s=e

Wavelength
10

Time n ainate

15

Extinction ati

590 Da

424 nn
0. 422
0. 5^

0. 417 0. 407 0. 412

0. 550 0. 524 0. 552

25

0. 409
0. 561

After 4 hoaia S^Q ^ = 0. 572
Colour of aolution is yellow axul becomes li.ghfe 'brown*
Hexoaes and methylpentoaes are present in solution (3-) .
b. The thron method for hexo d ntifications

Tha coloiu; of anthrone solutioa jLs brown and not blue, as

specif ie for hsxoses. Different oses are present; mixtured
ia aolutioa (^)a

:=;==SS3=: ;s=a=s=a BSSS=S==S=============S======='
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Analysing the values from 1st and 2nd tables, we found
at Aloa feaaaic QOFdmaBni and OdontoRadiis meplaneus euxinug
sigaifleant differences correlated with the antihyalaronldasio
acfcivlfcy, in what coacei'aa the microeleaenta and sugars oonteato
Although tafcheUterature It's known that the greatest mtcroele-
aents quantity i. 8 found to the plankfeon-eater fishes (.Al.osa, tfina-
ica nordma&ai). which have a more reduced functionally activity,
our values show a greater content in Oa, Mg, Cu, ZQ and Fe at
OdontOKaaua cerlaaeiia euxinus, colli. gated with a more iateensive
antihyalaronidasio activity.

At Odontoeadaa merlaneus euxinus in ahi.ch case ttie total
sugars, glycogen and reducing sugara (hexoses. pentoses and methyl-
pentoses) content is more increased comparatively wltb aafclhyalu-
ronidases of Alo a tan ica a r manni (respectively 750 ^ug/nl gi-
yen 190 /ug/ml, 286 yug/ml given 88 ̂ ug/ml aad 22^ /l6/ml giv®n
55 /ig/nl), it can be observed an iacrBastngly antiliyaltu'oal. dasic
activity (S? U. I./ml given 75 U. I./nl).

At the bioactive preparafcioas obtained from small sea
fish, Odontosadaa merlaaeua euxinas. Bna?aulia fiQcrftff^ichotu? pw-
^i£S& and Sorattus SDrafctus, the antihyaluroQldaaic activity was
United between 50 U. I. /nl and 100 U. I. /nl (Tables 5-8).

The ash oontent oscillated between 770/i6^ml- 15^ 6/
ml and the following chemical elements can be identifiedt Na, K,
Ca, Mg» ?e, Cu and Zn. Pb and Cd were absent from aU the samples.

Tha total nifcrogeii conteat was between 980 yug/ml (BS-
e-raulia eacraaaicholtts ooafeictia) aQd 1400^6/nil COdo^fcO Rfflduq W-

laneus euxinua).
At the bloactlve preparatioas obfcained from small sea

fish Odonfco da mer an a eiixina and Bnerailis encrffis^iffholu?
T>onticuia »e identified snail peptides, in qaantities osctllattne
from 1040 ̂ ug/ml to 1580 ̂ ag/al. The signales diff®r8ncesin th®
peptides eontente and also'their absence i.n soae preparations ob-
tained from the saaa species asa due to the noath variations of
the biochemical composttloa. to the Tarioua conditions of stocking
and fcransporfcation of the fishes axid of the features for wery
gpecf. The kind (tf life. auferttioa, age, the nobility degres. in-.
fluaace in » Urge neasare fche bloofaenical coBpositioa of fish
which are in reciprocity relationa vith the atoioti-cal conditions
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of life medttia, the water with the solved salts and toiotical ones
(nutrition and other orgaaisas).

Bioactive preparafcion with aatihyaluroaidasic
from small sea fish (meirch-april months)

Table 1

1.
2.
3.
4.
5.
6.

j:
9.

s=:===s===s===s=====a===s===s;=s=s==ss=3ss=;;ss

Acfcive resldae^ 1. 0 ^} 10,000
Phenol t0. 5^-^6
^: 6.0

aasasasasasasassas

@y-J?;^?"?^ ?fl  55-6 w-1
Mineral element^t Na(K| C&,

1.
Tot^l nitroffeQi 0. 151""^^'''?: 506 '^oi1
gmall TSQpti^§gt O. ^qfi ^Sf 4;960 ^ig/ml
Total amiao aol^fii 0.9730 ^} 9^5&/8g/nl
1. cysfcine+oysfceinet0,065
2. lyatnei 0'. 027
3. hiattdinet 0. 0'
^. a.J'gl.niaei 0. 028

aarl&et 0. 00

, Fe, Co and 2n have been iden-
>, Cd, Or abaent.

10.

11.
12.
1?»
14.

6« aaparfclo acid: 0.059
7. glyeocolls 0. 009 e5'

6.(

9* alaaiaet 0. 216 ^6
10. pro line 8 0. 061 ^
11. V-aiainobutiysl.c aotd:0.<
12* tyrostaei 0. 016 g^
15. vallaei 0. 059 ^'
14. phea7lalauinet"0«255 ^
15» leueine; 0.086

8. glufcamto acid! 0. 05p ^S
?ree auinQ Acidqs 0. 4800"^i 4800 /ig/ml
Th^saa® attlno adds, ae^ bo the 9th poinfc have been identifi-
c&tad, o&ly quantitatively differeaoea-have~been''tfegtstered^
^ ^S. ^0. 023^§$( 255 /ig/ial

» 0. 158 ^» 1$8 ^ug/ml
attsfi Ab8^^saL®d^.gBfe^eg): 0. 0077 ^t

6 \g j
a* / s __«^SMtiMi
as3BBaBaaaaastti=saas3£aasnsscsacaassaa~a'=ss==s:aa=ssaaisi====ass=s

J?ia&«AjajBlMfes&.Vaveleagth -^>-
Brblttoteion ati

590 aia 0. 585
424 aa o

Diff c

0. 509
0

»! 2

1"

0. 502
0. '^

^

0. 291
0.

0. 297
0. 2_.'

2

d jKa^sMsS,,
^____J. 3:Extinction a, »

5RS nn °*205 0. 202 0. 202 0. 204 0. 199 0. 20?
=^=s^^«.^§|^^VL^:jL=JiIji^A^^^^
After ? hours B^^ g^ » 0. 172
The-colou?. Qf_sbltttioa is yellow-bMm, stable in fcime.

_and^ pentosea w pysettt. Pmioses~ase-ia'a-greater
aaisassss ;»====;
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Table 4
BioactlvQ pjeparatioa wifch aatlhyaltu'onidasic activity

from small sea fish (June month)
ssssK££sasa-2sssa^ss.ssas%s:s£3;ssas=c-3s;3;'asssssss2£3s's;asss3;S3sss;asassssa;ssssssas

1. Acfc ve re dues 0.996 ^S{ 9960 yug/ml
2. E-i .5
^. %enolt 0.55 ^
4. Aatj. hsrslurbhldasic activJLtYt 100 UI/ml
5. Asfts 0'7080-^{-800 ^ug/ml
6. Mineral elemenfcs; Ha,K, Oa, Mg, Fe, Ou aad Zn have been iden.

t. Pb, Cd, Or - absent.
7. Tot 1 n teo en: 0. 129 g^t 1290 /ig/al
8. Small peutides: 0. 528 ^} 5280 ̂ ig/cil
9. Total aaino acJLdsi 0. 528 ^, 5280 yU g/ml

1. cystine+carsteinet 0. 0849 ^ 9. alaninet 0. 2510 ^
2, lystne t 5.0W6 ^6 , ~ 10. proliaet 0.0546 ^
i. hlsttdinet 0. 0256 ^ 11. tamlnobutyrtc acldt. 0.<

12. tyrosiae»', 0. 0554- ^
1?. valine : 0.0459,^ ,
14. phenylalanines 0. 0805 ^
15. leucine ; 0.0930 ^

4. arginlae » 0. 0518
5. serine » 0.0316
6. aspartic acid : 0. 1000 ^6
7. glycocoll : 0. 0251. ^.
8. glutaaic acid i 0. 0500 ^

10, Free anino aolAst 0*5751 ^i 5751 /ig/ml
11. Total suesirs: <370318 ^6, 518 > g/i
12. GlTOoeea! 0.01?Q^-, 178 /i.g?rml^ ^ ^ ^
15* ^educinle suaars (hexoses a<id~T>eatoses)s 0, 014 ^S( IW /ig/ml
14. Identiflca. fejLon of suears cocipouadss

a* O-ysteina hydrochloride reacttont

Bfavelength 5 1

Bxfciactioa ati
390 on 0.518 0.404
424 nn 0. 457 0. 592

T me
15

n m nates

0. 588
0. 578

0. 578
0. 565

25

0-572-
0. 562

Differences 0. 061 0. 012 0.010 0. 015 0. 009

I ml of dlstillated water added

Extinction ats
590 nm 0. 2^5 0. 242 0*258
400 run 0. 254 0. 250 0. 226

12

°'255
0. 222

0. 228
0. 218

18

0. 250
0.216

a=aas==;a==ass;=sassss=a!s=s=aess====a==ssssssssas=s=ssEassssas;==asa

After 5 hours B^Q s 0. 255.
The colotu- of solution is yellow-browa, stable in time. Oaly
hexoses and pentoses are present. Pentoses are in a greater
proportion. The sample does nofc confcent mefchylpeatoses and
;^B^$S§Ss4^2s;=ss====s=ss;==a=aasas=s=s==ss=====sasass=s=3;ssss;a
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Table
Bloaotive preparation with antihyaluroaidasio activity

from Spra'btus sBJ'afctus' (may moQth)

1.
2.
5.
4*
5.

?.
8.
9.

Idue: 1. 0 ^-, 10,000 /ig/mlActive r
£&: 6.
Phenol» 0.50 ^

Ant h laronidaMo activl. t-Ti ?0 UI/ml
Ash ; . 154 ^{ l5®yig^ml

Mineral elements; Na, K, Oa, Mg, Fe, Cu and Za have been i.den~
tificafced. Pb, Cd, Or - absent.

Sojbal-n'l<;ro en: 0. 115 ^$ 1, 130
Pentidest absent

Tot. aT'sSino ^cid§; 0. 995 ^; 9950 /ig/ml
cyati. ae+cystei. aei 0. 079 ^ 9. alanine; 0. 589 ^51.

'2. lysiaes 0. 040 ?%
5. histl. d.iaes O. OOl g^ 11.
4. argiaine s 0. 055 g% 12.
5. serinei 0. 001 ^ ~ 15.
6. aspartio acidi-0.001 g^ 14.
7. glycocoll; 0. 002 g^ ~ 15.
S. glutaaic acidt 0*(548 ^

prolinss 0. 015
rsiQ acid: 0. 124 ^S

;yrosine: Identificated
valines 0, 052 ^
phenylalaaine; 0. 16? ^
leuoiaei 0. 021

10.

11.
12.
?. ?*
14.

Pj;.e_9_am:Lno_.aciidgs 0.955 ^} 9550 yug/ml
The traced out'aiaino acids from t6e-9 th point; were exclusive-
ly ia a free form*
To-bal sus:arg:0. 04.iq ^S( 419 /xg/ml
Glyco^ent 0;0319 ^S» 519^1 g/'
Bedu in B ax hexosegLand pent oses); 0. 010 ^{ 100
he su s oomoounda _iden£Tfi cation7'

a. Steine h djoohloride reaoti'on;'

yug/ml

Wavelength

xtiact on ats
590 am 0. 607
424 na 0.4

Dif er n s 0. 168

xfcinction at:
590 nm 0. 4.16
400 nm 0. 57?

10

0. 592
0. 4 4

0. 1 8

Time

1

n minufces

20

0. 579
O. -ti-S
0. 1 0

0. 566
0. 422
0. 144.

0. 555
0.416

0.1
1 ml of distill ted water i

6 I 1
dded

0. 409
0. 572

0. 407
0. 570

9-596
0. 358

9-597
0. 562

18

0. 586
0. 54.8

After 5 hours E^^y ^ = 0. 179.
The^colour of solution is yellow-brown, stable in time. Only
peafcoses and. hexoses are present la solution. Penfcoses a.c'e i-n
a greater propQrti.on. The sample does not conteafe mefchylpen-
toses and heptoses (4).
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ssans

1.
2.
5.
4.
5.
6.

i:
9.

Table 6
Bioactive preparatioa with antiliyaluronidastc activity

from Sprattua aprattng (juae month)
;===sa====s======s=====sss=====ss==s=s==s=aas==ss====ssa=sass

Active^residue: 0. 954
[s 6.0
iLenoli 0. 51

raluronidasic acfcivi. fei

i» 0. 152 ^$ 1520 ^u(

S; 9540 /ig/al

50 UI/ial

element ; Na,K, Ca, Mg, Fe, Ou and Za liave been Iden-Miner elemeal; ; Na,K, Ca,
L.Pb, Cd, Cr -absent.

Tot l^n tro en; O. i06'g^,ww?056*/rg^aa4
'' ~ auBcul"

eotides: absent
.

x'otal amtno acid^; 0. 957 ^$9570 /iK/ml

1- ?78t!ne+ys ^ings0'072 ^ J- alaalne: 0. 192 ^
10. p.poline: 0.056 ^(
11. ^"aminobatyric aoid: 0.<
12. tyrostne:'0.058 ^
3.3. valine: 0.059 ^6
14. phenylalanlhei "0.156 ^
15. leuctae ; 0.027 ^6'

10.

11.
12.
15.
14.

2. lysLaei 0. 142 ^6
3* Mstidiae; O.p$4 ^6
4. ar6inia®_t,0. 029 ^
5« seriaei 0.012 ^
6. aspartlc acids"0. 010 ^6
7. glycocoll; 0. 012
8. glutamic acids 6.&25 ^6
gree aniao acl,d^; 0. 900 ^6{ 9000
^.ae_ traced out anino acids froa 9<;ti~poJ.nt were only in a free

t» , ' -1;

Total auscay^t 0.0455 ^6 {455
SlTCo^ni 0.0^17 ^} 517 'g/^
y duciD u be o es - en o e )s 0. 0158 ^8; 158 ̂ ug/ml
Tbe aueajs CQtBDOuads idenfrificafcion;
a* Oysteiae Iwdrochloride reacfclon»
ssss==sss=as=s=a=s=ssss=====s===sa==asss=as=a3sesaass=sss==s=s

Wavelength T me "iiu
0

Brbinctioa ati
590 an
424 nn

D

0-530
0.448

0-517
0.4W

Extiac-bioa at:
590 an
400 nn

0.082

9-556
0. 555

0.522
0. 4W

0. 510
, p^^,

°'5q7
0*426

0.080 0.08 0. 0 0 08
ml ofdi t llfca w t r w ded

6 12 18

9*54?
0. 552

9*545
0. 319

0'^1 9'559 0. 555
0.517 0.516 O.j

sissssacssassaaBssBssBSi

After 5 hoiu-a BSIO an s 0'112
Tfae-colour. of solut;ioa is yelloa-brpim, stable in tine.
I»3K>ses and penfcoses -are praseat Ci)."*' '""'""' *" '".""
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Table 7

Bioactive preparation with antihyaluroaidasic aofclvity
from Odontoeadus merlaneua euxlnuq (jcms month)

s====s;=asa;^;=a=:=as=:==a=a=:=s;

1.
2.
5.
4.
5.
6.

?.
8.
9.

10.

11.
12.
15.

14.

Active residua: 1. 0 ^6} 10, 000
jag: 7.0
Phenol; 0. 54 ^6
Antihyaluronidasic actJ.vitT: 59. 5 UI/ml
AaS; o. iio ^; 1, 100 ^ug/ml
Mineral &lementgj Ha,K» Ca, Mg, Fe, Gu and Zn have been iden-

tificated. Pb, Cd, Os - absento
Total nit;roKen; 0. 140 ^6} 1, 400
Feptides: 0. 104 ?%; l, 0ti0 fi. g/mi'
Total amino aoid^! 0. 9445 ^{ 9, 445
1. cystJLns+cyateine: 0. 0416 ^6 9. alaniaes 0. 5750 ^t
2. lyaine^: 0.0136^g^ _ " 10. prolinei 0.6509 ^6

11. famiQObatyric acldtO.i
12. tyrosine;~3.0t59 ^6
13.

3. hisfcidiaea 0. 006(
4. argininei 0. 004? g^
5. serine i 0. 0292 ^
6. aspart<.c acid: 0. 0900 ^6
7. glyoocoll: 0. 0205
8. glutaaic acid; 0.

vaLlne i 0.0784 g^S
14. phenylalanine: 0. 1561 ^6
15< leucine ; 0. 0299 ^6

Free aaiao acids; 0. 81.15 ^6} 8,415 yttg/ml
I'lie same amino actcls as to fche 9fch &oiat have been identifi-
cated. Differences appeared only quaatitativelv.
Total sugars; 0. 0iq8~g%! 193 /ig/ml
GlycoKeni 0. 0051 ^6; $1

.s. Dsatoses ao&^jeefchzlEgntogeA. .BeducinK_ su^ar?
0.614? ^, l4?
Sueara conroounds idenfcificationt

Cysteiae to-drochloride_. peaction:
;s;=======3;s==a==asa==s=;==;

Jlifls-JEa-MBaSaa
scssasssaasssasasss

Wavelength
5.

Extinction at:
390 na 0. 551
424 na 0

Diff n 0.060

Exttnction at s
590 an 0. 225
400 an 0. 195

==ssaa;=sssss=s=s=ssa==:

10

§:w
0.06

f d

-§0.

0. 544
0. 8

0. 066

11 t

0. 559
0.

0. 066

wt r w s

0. 225
0. 195
rasscsss:

0. 22?
0. 191

0. 226
0. 194

:ass»ss=a=as=]

0. 226
0. 193

9-536
0.268

0.068

dded

18

0. 222
0. 190

After 5 hours E^g ^ = 0. 214.
The colour of solution is yellow-browa, stable in tine. Hea>-

=§§§±=gSg^S§S«^smS§?^SSggfifi=S£&sss»s5a=gIfig§s$«^lsas===
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T -ble 8

Bi.oactive preparation with aatihyaluronidasic activity
from BQKraulis eaGrassieholus uonfci.cus (jiine month)

1.
2.
5.
4.
5<
6.

Acfctve residae: 0. 958 ^s 3580 /ug/ml
t:  72"
snol: 0.55 ^8

iluroatdasic activltvt 4S UI/ml
Aphi 0.146 ^6{ 1,'

Mineral eleaieotsi Ka. K, Ca, Mg, ?e, Cu and. Zn have been iden-
tificated. Pb, Cd, Or - absent .

7* Total nifcroeeQi 0.098 ^; 980
8. Peotldest 0. 184 ^6} 1, $40 /ig/f
9. Total aaiao acids: 0. 9051 ^} 9, 051 /ig/nl

1. cystlne+cysteineiO. OyW ^6 9* alanine: 0. 2966 ^6

11.
12.
15.
14..
15.

4.
5.
6.

pro line: 0. 0572 ^
faniaobutyric acid;0. 0159^6
tyrosine: 0. 0164 ^
valine: 0. 0275
pheaylalanines 0. 1405 ^
leuciae: 0. 04.76 ^6

3. lyeJLnet 0. 0149 ^1
5. toi8'bidine: O. OlSl ^6

argtnine » 0. 0201 ^6
&erioe: 0.0226 g»
aspartic act d: 0. 0800 ^

7« slycocolli 0. 0259 ^6
8. glutamie acidi 0.0500 ^6

10< Pjpee amino &clds» 0. 7191 ^; 7,191 /ug/nl
TJae sans aaiQO acids as to the 3tb ^oiat have been i.dentii'i-
cated. Only quanteifcatively diffei'ences liave been registered.

tl. Total auKarsi 0.0684 ^{ 684 yUg/ml
12. GlTCOKeQi 0. 0581 KSSt $81 /ig/feL-
15. fieduclne stusars (hexoses knd ueQtoses): O. OIO? g%; 105
14. Suears eOBDOunds tdeatification:

a. Cysteloe bydrochloride reaction:
ai;sssaa=a;ss=ss==s=sss=e=s*== ====ai =a=====s====== ==========;====-

.avslength

BxtiiictioQ ati
590 na 0. 475
^24 an 06'
f r Dee 0. 110

Brfcinction at:
390 nn 0. 511
400 an 0. 270

T n minute

10

O.A57
0. 0

0. 459
0. '2

0. 450
0 48

0. 10 0. 10 0. 102
of i t 1 ted w t r w

0. 505
0.266

0. 500
Q. 261

0. 502
0. 262

o. 500
0. 260

0. ^4.5
0. 4.2

0. 10
dded

18

0. 298
0. 257

.tscss'a;ss'&aessg:ssasa;v«^es£'iics:. 3?s;iC3;a8?sssde3;csst%s;sa;3ssas3;=sE3Ea:s;s;==;sc=ses£

After 5 hours Scin * 0. 351

Si» colour of solution is yellow-bromi, stable in time. Hexo-
sea aad gentoees SLre present, peatoaes are in a greater pro-
portion (^^.

;s;saa=ass!psaESCBssssffscse=ssas:=a=a
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Th® speciality literafctu'e (^) quotes tfaat afc fishes,
peptides are made up of glutaaic acid, asparfcic acid, proline,
affgtnine and lysi-ne, anino acids which we found in great quan-
titles in our pa'oducfcs too.

A number of 16 amiuo acids were traced out In the ana-

lysed productsi cystine + cysteine, lysine, hl. stld. iae, arglnine,
serine. aspartic acid, glycocoll, glutamic acid, alanine, proline,
^'aniQObutyric acid, tyrosin®, valine, phenylalaniae aad leuoins.
At Sujattus sorattus we also found some important quanfcitles of
lysiae and faialnobutyrjLc acid, at the same specie the traced out
amiao adds wejce o&ly in a free state.

After "rigormortis" state iastallateion at fishes, fche
tyrosine, lysine, '^'aiainobutypic acid, valine and arginiae content
is increasiiig due to the iatensi.ve enzymatical activity of auto-
lysis, of proteio compouada* These amiao aoids were traced out JLn

a free forn, in large quantities, in all our preparations. At
fisfaes, the qualitative and quanfcifcative composition of amino
acids is submitted to some important variafcions due te> the biotop,
type of nutrition, salinity and season.

FroB the analysed values, was found that the producta
with antthyalu. roaidasic activity being nattu'al wafcery extracts,
they reflect the variations appeared in the btoohemlcal composi-
tion of organisms from which they are obtained. So, fchsir bioche-
mical composition and the aatibyaluroaidasic activity depend on
the 'biochenical composition of febe used raw material, namelly
small sea fish, being submitted to the same variation regularity.

At fishes, fche noat accentuated months variations are

registered in the sugars case, these ones being intensively used
as power sources in the long effort periods. In our producfcs too,

can be observed very large variations of total sagars, glycogen
and reducing sugars (hexosea, peatoses and aethylpentoses) depen-
ding on season and specie. Though the antthyaluronidasic activity
is due mostly to ths glycogea and reducing sugars conteat, fron
the Table no. 9 vala®a,it can not be observed a significant corre-
lation between activity and quanfeifey of aigars, 1;heaatili, yalaroni-
dasic activity being also given by other chemical compoanda of so-
lution. Using two identification netliods of sagara conpoundB, in
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all our products were traced. out free sugars, as hexoses and pen"

fcoses, only to Alosa taaaioa nordmanni and Odoatogadu. s Ber'lengag

euxinus in the form of methylpeatoses (but in very small quaati-
ties), this be ins a feafcure of specie.

T8bla_9

Bioactive preparation with aD.tihyaluroaid.asic activity
from small sea ftsh (march-april months)

1. Active residues 0. 68 ^i 6, 800
2. Eg: 6.1
5. Aatihyaluronidasic activity! 52 UI/ml
4. Ash: 0. 050-^T-500^i K/inl
5. Total nitrogeD: 0. 064 ^s 640 ^ g/nl
6. "eptides: abseat

7. F ee am no add : 0. 60$ g%i 6,050 /ig/ml
l. cystine + cysfcaine! 0. 071 ^ 7. alanlne! 0. 285 ^
2. lysine: 0.058 g?6 8. tyrosi-ne: 0. 028 ^
5. histidiaei 0. 028 gS 9. vallne : 0. 007
4. aspartic acid? 0. 014 ^6 10. phenylalaalae: O. O?! ^
5. serine; 0.00f g^ - 11, iQuoines 0.080 ^S
6. glutamic add; 0. 019 ^

The traced amino acids were only in free form.

8. Total susars; 0. 0286 ^{ 286 ̂ ug/ml
9. Glycosen: O. OO? ^6{ 50 ^ig/ml

10. Reductns susars: 0.0256 ^{ 2$6 /ig/ml

Qbservafcion; The samples have been ^kept at c.bambe" fcemperati.u.'e
(summer"time over +50UG)~both variaBtts, lightness
and darkness, daring 4- months and half? they sedi-
mented and losfc about 42^ froa fcheir activity,
recording also other alteration of their chemical
composition. Tha samples ha vs been analysed after
filtration. After removing the sediment, the active
residue was 0. 68 g%.

Analysing fche values from Tables no. 10 and 11, it can &e
observed fchat the prodacts which were exposed from some months at
the chamber tenp9 Fature, bofch in the light and the dark, were se-et-

led out and had loose from their activity, thus some modifi-cations

being registered in the chemical composition. By sedimenting, pep-

tides disappeaTed, beiog after-wards removed by filtration, the
amiao acids which remain in sollution only tn a free form, difflini-

shed in quantity. la fche sane time wifch the peptid.es, the next;
amino acids disappeared from the sampless arginlne, glycocoll,

pro line and '/'amiaobutyric acid.
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Table 10
Bioac-biTO preparation with antihyaluroaldasic

fron small sea fish (^une month)
sa==sssas!=a=»s;=aasssss==ss=ss=a==asa==;;=ss========a=a;===sss=assa

1. Active residue: 0.82 ^&$ 8, 200
2. jg; 6.4
5* Aatibvaliu'onidasic activitys $0 UI/ml
4. &^s 0. 05 ^{ 500yi g/ial

5- Total nl. troeens 0. 110 ^6} 1, 100
6. Peutidea: abseafc

7. Free aaino aoidgi 0. 770 ^6; 7, 700 ^ug/nl
1. cystine ^ c^-steine! 0. 121 ^ 7. proliae: 0. 023
2'17'pine:0'100^-. " Q. tyrOBiw.O. OW-^
5. histidine!0. 055^ ^ 9. valine s 0. 019
^' aspartic acid: °'128 ^ 10* Phenyialani. ne^ Sr. 066^5. glutamio acid^ Q^'^75 g% 11. leucines""or0 45
6. alaaiae; 0. 100 g%
The traced out aaiao acids were only in free form.

8. Total sue&ra; 0. 0527 ^S; 52? yUg/nl
9. Slycoeeni 0. 0159 g%j 159

10. Beducing susars: 0.0168 ^>; 168 ft g/nl
;==================================='=============================

erv tions The samples were exposed at; the chanber teaperatiu'e
(sunmer'tjLne over^+50°0) in both variants, 'lightness
and darkness, analysed after 4- moaths and'half, they
showed a decreasing of antifayaluroaidasic aofcivltyv,
active residue (by'sedimeating) and ather*alteration
in fcheir chemical'composition7 The sampies~have~been
analysed after filtration.

It can be also observed aome alteration of the sugajs
composition. So, the conteent in the reducing sugars is increased
on the basing of the decreasing of the glycogea en content, due to
advanced hydrolyses process of glycogen.

ID. spite of all these chemical alteration that we sigaa-
led, the samples kept about 50% of the initial activity, we can
also declare as follows;the active principle is not of peptidical
nature (in the intensive aatihyaltu-onidasic activity of products,
the peptid.es were not traced out;) and the loss of activity was due
to the dilution of samples and to a certain extend to the aJfcera-
tion appeared, in the sagars composition.

From these data, it results that tha analysed sanples
were distinguished In what eoace.ros fchet^ chenical composition



quantitatively and qualitatively in some sxtent. but instgnifi-
cant, and their aatihyalurontdaste aettvity oscillating between
50-100 U. I. /ml.

Table 11
Correlation of antihy&luj'onidasic activity

with sugars compounds coacentration

Product

UI/nl

AH from s. s-f. (narch-apr'il) 55.6

AH from s. s. f. (jane)

Antihyalu-Total Glyco-Redu- Peatoses
roaidasic aasys gen ̂ _ c ing (E^^^
activity /ig/ml /ig/ml sugars
UI/nl " / ~ / ~ "-- Jii^^^j

AH from Sprattus sBratfcua
ma

AH from SDrat-bus sorattys
one

-AB from 0 onto adus me -
lanKus euxinua June

AH from EaKraulia encras-
sicholusout cug (. June)

AH from Alosa tan&ica
nordmanni

100

50

50

59.5

w

255

518

419

455

198

158
178

519

517

51

684 581.

75

85

190

750

88

77

140

100

158

IW

105

55

0. 076

0. 061

0. 168

0. 082

0. 060

0. 110

0. 065

224 0. 068
AS from Odonto adus mer-
lanRus euxinus

AH a^Bloactiye preparation with anfcihyaluronidasic
s. s. f. a small sea" fish

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

- The quantity variations of the chemical composilioa of
products with antlhyaltu'onidasic activity reflect fche variations
appeared in the biochemical composition of the sea origine raw
uafcerial that we used.

- The very small quantities of chondroitine sulpliate
and the negative metachromatic reaction with toluidlne blue
enabled as to declare tha.1 tbe aatihyal uroaidasic acfcivity isdue
to the chenloal compounds assembly, which eater In our producfca
eonposifcion, as glycogea, hexoses (gLucuronate), microelementa
and frea aaino acids*

- The tern of aatihyaluronidase is used for indicating
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the iiihibitory effect on the eazymafeio activity of hydrolysis of
the ffiucopolysacchartde called hy^ltu'OB.icaci.d.

The hyaluronic aoid is distri. bu'bed in the fundamental
substance of the conjunctive tissue and achieves a role of tissu-
lar bond, working as aQ intercellular ncement". Ia the case of in-
flamatory processes in organtsm, the hyaluronlc acid is intensive-
ly dipolymerizated by the fayalaroaidase.

Iha hyaluronic acid is a large moleeular weight sub-
stance composed by D- l"cnnonic add and K-aoe te^l_Elucq samine,
which are boimd in ^-1. 5 position; this recurrent dyslucidical
unity (named hyalobiliu'oaioacj,. a) is boand in ^B-1. 4 posifclon by
another unity formed by glucuroui.c acid and H-acetylglucosamine.

As an effect of hyaluronidase on its substrate - the
hyaluronlc acid - tbe deoxid.iziQS groaps of ths N-acetylglucos-
aminic conponent are released, the enzyme being a glucosamini-
dase (2).

MAIHBWS and coll. (g) found that hsparine, choadroitine
sulphate, hyaluroaic acid., glycogen and starch, are iohibitors of
hyaluronidases* More receQtly GAOBSA and coll. (5) proved that the
natrium gluciu'onate compound, of hyaluronic acid, displays a com-
petiteive iahlMtion by relation with substrate.

Oar px-odaots content; glycogen and. free hexoses (gluou-
ronafce)in mbdbare with other chemical compoaad. s:free amino acidSr
microelements etc. Besides the directly inhibitory actio»s of hy.i~
luroaidases cy a oompefcitive inhibition mechanism ty relation with
subsfcrate and inhibifcion from reaotioa productss ("feed.-bacb"
mechanism) it is possible to produce especially "in vi-i'o" the t&o-
synthesis of the hyalaronic acid in ibs component p&^ts lying in
solution, this explaining the strong anfciinflsaatQX'y effect.

She aatliaftamatory effecfc coaslsfcs i.f i.».&ibp, t;ing the
enzyme which becomes "inapt" to depolymerizabe t.hs fey;. ronic
acid. On the other hand, it's possible that on the hyalaronidases
action, the reaction can be coaversly pj oduceii (it. 's kaosn that

the majority of the eazymatio reacfi-oas are reversible). So, in
tehe enzyme presence and an assembly of specifical chemical con-
pounds: free amino acids, sagars (glycogen, hsxoses)i microele-
men-bs etc., the synthesis of the hyaluroaie acid takes place "in
vivo" from Its components.
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It is also possible that the two pfaenomeaa, oa the hand
the inhibition of the eazymQ having as effect tto cancellation of
the dipolymerizatioa action of fche hyaluroaic aeid; OQ theother
tiand, on the acfcion of the same enzyme, the hyaluronicacid syn-
thesis from its specific coaponent pax'ts in a "aediun" formedby
an assefflbly of specific chemical compounds, to lead fcoa common
final point, the aatjLiaflamatory effect.
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