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exidicio I tho course of ontogeny the lavvae - glochidia - of some lamelli-
T branchistes are adapted to B itie Life, snd become the tempurrary paragttes
D ol water vertebrates and most often that of {isbes. In the case of amall fish
itpd. o thoy geb more frequantly attached on the L, while o that of bigger ones dm
i g 2 g . .
LR o sl mnff glochidia are getbing with the Inspivated water on the .amelﬂm o
; :
I the gill (i!\mm 1905}, After attachmwent a cyst develons arcund the glochidia
G within some mma and the next stago of }w‘%t(“nhr}mzml developme b mk: 8 its
boginning., The duration of parasiism varles and s specific primarly of the
g 1 i
Husecine !.'i+s‘\ speciss I guestion: in the caso of Unio gonus it lasts 2625 dave ab an

i PAGHLY,

LOPREG u,mpm' sture of 1617 0, and in z,h(m case of the Anodonia gensE

IGEBICTCR | a!umt 21 davs under the sams conditions (Harns 1808). The definitive organs

YET W Gf the animals develop during this period.
 On. Eaoothe Ces larval’ atage the glochidia dispose of such temporary b L!."V:i]_
mone, g o otgans which way sssumably have an Imporbant role in the mechanism of
i parpeitisation. Frowm these the most notewo: hy are: the steong adduchors
ﬂ'hcffﬁgigifaiﬁ © cteoth”, byssus-gland and the mechano- and chemo-recepiors (Hunbmrs
LW gy,

AHE MO s N - . -
The role of the above montioned organs and of the chemical aud mechan-

teal stimuli arriving from the surrounding — the host slso mmmivu - in the
nechanism of parasitisation is ag vet an unsolved preblem.

The clarification of this question is rendered cven more difficult if it s
vonsidered that the glochidia respond with motor activity 10 a large number
nf chemjesl and mechanicsl stimoell (Lerpvesn, Cowrrs 19132 ﬁh,_, 18217

The responses of museles - depending on their nature — may either e;mbit—z
or steure attachment. Jfrom among the substances demonstrable also in the
tissuo fluld of various fishes e g- certain bivamines are capabile of producing
rhythmic activity, while the upi- and bivalent cations — in pnvcmlorm‘(d con-

centration — of rhythmic and toaic activity {Lidnos, Saniwyr 1863, Linos,
SALANKET, Rousa 1964} '
The chief aim of the studies reported heve is to axamine the sftect of the

teicus of epidormis and of the serum of some fish qgsu,\zs on Um rhiythmic and
tanie activity of the adduchor rrf glochidia in order to draw inferences as
fegards the mechanism of parasitisation.
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Material and method

In the experiments the following fish apecies were used: }J@ ceus { Pelecus
cultrodus ), bream (/ft‘)n'wms lreme ), pri\fhpe*rch (L:fmapeim lycioperen ), carp
{ C'?;y)rim: s curpio), roach (fuiiius ruiifus) and crucian carp (Carassius cures-
stus ). The experimental animals were selected drrospective of sex, and care
was b&kul that they should be specimens just arrived at sexaal maturity.

The serum was obtained by cutting off the tall and allowing the fish
to hleed to death. The blood was centr ijwed for 15 minotes at ﬁiﬁf)() ropfmin-
ute. The mucus was removed from the skin with u sen imel. Of both serun and
mucus the following dlint ons were made with fil i,mfed Balaton-water: 1/2,

-4, 1/8, 3/16, 1/32, 1/64, 17128, 1/258, 1/512. The stock solution of opidunmi

musus had a conwntmm()ﬂ of 0.08-0.14 ¢ living matter/mi. The glochidia
wete ohtained from the external lameliae of the g'!* of the adnls. The effect
of the varicus substances on wotor activity was odserved imder a hinoenlar
microgeope for 560 minutes, at a constant illumination of ee. 10 000 Lo,
The investigation of the samples was carried out on 100 glochidis each. The
fraquency of rhythmic activity and the number of larvae entering inko tonic
contraction weré recorded per minute. '

Hesults
L Bhe effect of the epidermol mucus of fish

The mwucss of epidermia 0}” every fish species investigated {(shout 10
==80 mg Hving matter/1 ml} is Cap.d;lo oi producing rhy thmic setivity Qi
a considerable degres. 1t has bmn also obse rwui in all occasjons thab the
number of glochidia entering Into the state of several hows long tonic con-
traction increased when concentration and inel.ﬂmtl‘fcm period wad risen. The
glochidia getting into tonie contraction on the effect of the mucuous sub-
stance whvt%lw undiluted or slightly diluted perforia vivid, froquent rhythmic
d%w;ty before closure. In case of dilutions greater than 1/16—1/32 of the

watory extract of mueus the degree of phasic and tonie reaction observed is
'nurli{riblo Figure T shows the concenirstion dependeney of activity and
ck}sme in the case of Cyprinus carpio with regard to the effect produced in
the first 10 minutes of exposition. As the flgrum shows, there Is & gradual
incréase in the number of closures with rising conecentration and it is also
visible that the dependency of activity on concentration has a maxioum at
a dilution of 1/8. The decrease of activity observable in more concentrated
solutions iz velated to closure and its duration. Figure 2 shows the changes
of activity and closure plotted against #ime snd produced by 1 : 4 dilution
of mucus obtained from Abramis brama. Maximun activity is observable
in the 7--§th minute of exposition. Then the glochidia are performing rhythm-
ic contractions in every 10--12th sec in average. Subsequent to this a decrease
in activity sets in, though about 50 per cent of the larvae are still i open state
and capable of autw;Ly

It has been also observed that there are differences in the effect pro-

duced by the epidermis-mucus of the various fish species investigated. These
d),tfmem{ﬁ are of quantitative nature and manifest themselves in daﬁarenum
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sk, The Fapo 1o Fhe effect of mueus of epidecmis of Cyprinus oarpio on the rhvthmic activity of
nto tonie . aleehidis, On the abseisse the dilutions of the sbook selutions, on the 1ef side of erdinabe

the number of contractions obsorved during the fiest 10 rafnutes, on the right side of the

aedinate the per cent of pglochidia Being tondeally contracted at the end of the single
minutes are given, The data refor to 100 glochidia

. wbra. Cyprinus carpio epidermiszviladékdnak hatdsa o glochidinimnoslk motoros tevé-

henyedodre, Absweisszdn g tSresoldad higitdsait, o bal ordindtén aw elsd 19 poere alatt

wimlile kontrakeidlk szdmdt, o jobboldali ordingtén ae egyes percck végén ténusos

kentrakeidhan lovd glochidivmolk % -os avdnydt tintettive 1ol Az adatok OO ldrvira

vonathkornalk
oub 10—
stivity of  of phasic and tonic reactions produced at given concentration and under
that the © . uiven period. The results are sumimarized in figures 3 and 4,
onle cons The water extracts may be arvanged in the following order according
fsen. The © 7 vo the vhythmic contractions produced (fig. 3). ' '
ious sub- * :
Thyt’hm-i(" tilubiun Specis ol Hsh

32 of the

wprved i 1/5 Cyprinus = Carassivs > Rutilus > Abramis > Lucioperca

wviby and ¢ ) 174 Abramis = Lucioperes » Cyprinus > Carassivs = Rutilus
seduoced in /2 Lucioperea-Abramis > Carassiug - Cyprinus-Ratilog

L gradua!

1t 8 &}SG. Fhe order of activity may also be expressed on basis of the tonie resction
dpmam &b Lendyeed {fig. 4) -

rentrated
* ohgl.ngt’ﬁ it Spocies of fist
. s FeLekiane Jpaces S 1Y
b dilution :
bheervable - Y8 Cyprinus > Rutilus > Abramis > Lucioperca-Carnssing
s rhythn /4 Cyprinns = Rutilus > Abramis > Lucioperea-Carassiug
v decrease I/2 Rutikus == Abramis > Cyprinus > Lucioperoa.Carassius
iper state -
floct pro- © ~ Phe rhythmic activity produced by the mucus of Abramis has an extra-
e, These . linary high frequency. When diluting the stock solution to 1/4 (about
ifferences = =7 i living matter/ 1 ml water) and boiling it for 10 minutes4he activiby will
5
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take place move quickly and the tonicity inc creasing influence of the solution
incresses (fiy. §).

. Gecasionally the duration Gf phasic and fonic reactions is extremely long
e in case of Lt operco the effect produced by 14 dilution lusted for over an
hour (fig. 6). In ense of Peleeus thc nrpeus ean bo rewoved from the skin only
together with the seales, For this veason in the evaluation of the effect other
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Fig. 2. Influence of epidermis muceus at o dilotion of 1/4 in cose of Abromis brama.
On the sbaclssa, time in minutes, on the ordinate ugwf:u‘?s the frequency of rhythine
aetivity, downwards the ratio of closed glochidia sre presented (100 animals)

2. dbra. Abramis broma epidermisavdladék 1/4-es higitéednok hatdsa. Absacissrdn gz iddt

percekben, az ordindtdn felfeld a rismikus tevékenyady frakvencidint, lefeld a zdrt larvdk

04 -08 ardnydt dbrdsoltule (100 allat)

factors should also be considered, because other substances as for instance
particles of guanin are ‘alse present in the extract. Figure 7 iHlustrates ti*e
activity ;noﬁuw{i by the solution obtained by cluating. the zc?m)vod scales
with water. :

xperiments were run with the mucus of Lusioperca al two different
times for the purpose to investigate the reproducibility of reactions. If the
results thus obtained are illostratod on basis of équal view points, it can be
eagily docided if the reactions ave repzor’nmhk) or not (figs. & and 9). The
deviations are due partly to the difficulty of preparing samples of equal dry
matter conbent, but the sensitivity changes taking p{ ace in the glochidia dur-
ing developmun’a are neither negligible.
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in g 16t Fup 8, Comparative date of the effect of epidermis mucus. Number of contractions
i Trvek strervict during she First ten minutes of observation in the case of various fishes plotted
: ] agrainat the degree of dilutions :
3 dbrn. Epidermiss nydlks hatésinal Seszehasonlitd adatai. Az elsd 10 pere afath sedm-
Al kontrakeidk a kiilonbizd halfajolk esetében a higitds filggvényében
ingtance . ) o _
stes the I The effects produced by different dilutions of serum

4 seales The effect of blood obtained by cutting off the tail was examined after

sletting and centrifuging,

different Fvery undiluted serum investigated produced lasting closures in about
5. I the 33 S100 per cent of glochidia within some minutes. Tonis contractions lasted
t can be at least for a fow hours. Closures were preceeded by 1—10 vapid phasie con-
9). The -« trartions in the case of every glochidium. The whole process took place within
qeal dry the first minute of observation.

dia dur- . By diluting the serum the reaction hecomes lasted. Closwe is not in-

stantaneons but takes place suceessively within 15 —25 minutes. The duration
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of activity varies in the different fish specios and may even reach very high -
values. In cnse of more diluted solutions the ratio af closures bocomas noglis-
ible or naught, and activity becomes Timited on iy to the first 1—% minvtes or
beeomes imperceptible same as closures. figures 10 and 11 iHlustrate the sbove
findings in the case of breaw at different dilutions of serum.
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Fig. 4. Corparative data on the offect of muncus of epidermis. The ratio of closed larvae
at the end of the 10tk minute in the function of concentration in the case of difforent
fish species
4. dbra, Epidermisr nydlka hetdsdnak Ssszehasoniité ndatal. A 16, pere vépdn zirt
larvik 9% -os srinva a koncentrioid fliggvényében a kitlinbozd fajok eseldben

2l

Both the ratio of closures and the total number of contractions produeed
in a given period are characteristic of the degrec of concentrabion. In the
followings this relationshin will be examplified with the case of brean.

Asg it s vigible in figure 12 the changes in the ratio of glodhidia heing
closed at the end of the 25th minute may be illustrated graphically with an
8 shaped ourve. Solusions diluted to 1/32 produced closure in B0 per cent of
gloehidia, morecver, a maximam in She concentration dependency of ae-
tivity iz also olservable at this dilution. These phenomens were obgervable
m the case of every serum investigated.

Comparisen of the effects produced by the serums of the single fish s pacios
i made-on bagis of the number of contractions produced in the first 15 minubes
at a dilution of 1/132. The order of activity of the various serams will thuas be:

[ Abremis breme. > Cyprinus carpio > Lucioperea lneloperea = Pélecus eulbrs.
tus > Rubilus ratilus = Caradsivs earsasios. )

The degree of tonic reactions is estimated by the number of glochidis
being in closed condition at the end of the 10th minute on the application
of a I/16 dilution. .

Thus the order of activity will he: -~

Lueioperen luciopercs > Abramis brama = Cyprinus carpio > Cearassivs cargs-
sivs > Pelecus culbratus > Rubilus rutilus, o
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In figures 13 and 14 the differences between phasic and fonic msg\mmﬁs
abtained with serums of diffevent fish spocies are illustrated in the function
of ditutions.
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Comparison betwesn native and boiled muacns of Abramis brame. Abseissa: tine,
ordinate: froquency and number of clogures

bodbra, dbremis brama nativ és forrali nydlkdjinak deszehasonlitdsa. Absseissya:
idd, ordindtdn o frelovencin, letve & zdrisi aviny

Fig. 5,

Piscussion

Notwithstanding, that the muature glochidia are released from the ¢ill
of the mother only in Nnvunimm--l)u*(*mbm they are In active motor eon-
dition ag early as the middie of September. This motor mate By 1§ A NICCesEaTy
prerequisite of viralénce. According to literary date (Harms 1907 and Souteg-
BOLZ 1878) the time in which the virulont” glochidia are dischavged shows
sonsonal differonees. The fact that from the discharged glochidia not every-
oo is capable of development is attributable to environmental factors, Several
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Tactors may coniribute to the possibility of their further d{;wlapmmxt. Iromi
these the i}{»qmnf’y and topographin o )ndmom wlping them toreach a host
aro of imrportanes. The frequency of mussels and fish s determined by the con-
ditions prevailing in the hobitat. The number of glochidin cannot be o limiting
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Fig. 6. The effect of the mueus of epidermis at s ditution of E/a i the case of Lucioperea
bucioperea during the first 80 mninubes of exposition, Abscisss: time in minutes, ordinate:
frequency end number of closures

6. dbra. Lusioperen lucioperco epidermisz nydlkdje Y4-es higlldsinal hatdss az olsd
60 perc alatt. Abu?ﬂlsbf&i. idé percekhben, ordindta: frekvencia, illetve zdrdsi ardny

factor, because mcmy 100 060 glochidia are discharged by one fermale (Tanan-
GHY, Bamzs Bure 1964),

The duration of virulency in the free larval stage of glochidia is not
known, though it way also help to reach a host suec'emwdv The movements
by which a meetmw is rendered possible are active on the part of the host and
passive on that of fr}Gr'hldla After being disebarged from the gill-the glochidia
being transformed nto meroplanktic elements (SEpEsTYER 19647 ave [loating
freely following the general water movement. In this state the trioc}ndla are
_ differentiated as regards their motor activity, but the degree of thcn locomo-
" tivity is neghozble (tenths of mm/hour).

Byssus secretion seems Lo have a significant 101& in the mochmmm that
favours the free floating larvae to get ‘attached on fishes (Hervars 1913,
Harms 1906, Linoan 1 8%) This substance facilitates floating and attachmont,

the latter also indirectly by contributing to the glochidia <re\ti3mg aftached to
water plants and any artificial objects. The question how far the possibility
of finding a host depends on the ethology of host, more concretely on 'the way

g, 8, Cow
of Taigioperen

foddbra. Love

of lnmnﬂr and feeding of fish may as Hamably be soid when surveying t 1e list eld figgrpden §
of species on which- devei@ppnw glochidia were found: :
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Fug, 7. The effect of the water extract (8.6%7 g dry mratter/d8 mi waber) of seales and muous
of epidermis in ease of Pelecus crltratus. Time curves :
T.odbra. Pelecus euliratus pikkely és epidermize nydllos vizes kivonabok {8,067 g szdras-
anvag/dh ml viz) hatdsa. Jddgiérhdk
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Fig. 8. Concentrasion dependency of the activity incressing influence of mucus in case
ot Lueleperea lucioperen on basis of observaiions made during the fest 10 minutes. Comps.-
rison bebween megsurements carried ont at two different tirnes
Lothra, Lucioperea Ducloperea epidermisz nyilka aktivitdsfokozd hatdsdnak koncentrd-
vid fitgadae az elsd 10 pere alapjdn. Kdé&b killinbiz6 id6pontban végrett vizsgilnt Basze-
' ’ ' hasonlitiza

recb s Alovesrevici B

wyirinaamoal



it

46
Cyprinus carpic {Levpia ] 866Y, Feroa Fhewis Bommmrorns 1878), nuten, wnd ol
Acering cernue, A. schractzer, Rhiodens CETRCER 1S, (e, vulgaris, Tinea il i produrcadin

ri8, Lewciscus virgo, Cottus gobio, Eerzeeelineg cephalus (Hanay L888), Alburnas fuctor I8 alse
alburnus, Osmarys eperiamus (Favsery 1893), Phowinus phoxinus, Leuciseus
rudifus (T g 1807}, Gusternstens aculontus, (F Pungiviius, Esor lueis
{(Waoesxe ] 909}, Micropterus salmoides,  Fondulng diaphanys, A4 POty
cyannelus, Leponis humilis, Pomoxis annuloaris (Youwe 1911).
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Fig. 9. Concentration dependency of the Toniciisr nertasing effest of the mucus of "
epidermis in cose of Tatcioperca rperea in the fivgt, 10 riingrtes of posisior. Cornparisen ;
between the resulis obtained en two different ‘cerasions g
8. dbra. Lsingerea fucioperca epidersisr nyillke b okord hatdsinak lonaen Lrdeid

fliggése az olsd 10 pere alapjin., Ket | 25 iddnontban végzebt kinsdrlets crodrmdy ¥
dsmrehasonlitdas, ¢

On basis of the ahoves most - freshwater fishes way he taken ax hests
rrespectively, if they are predators or planiton eonsumers, or consumers of
pelagic or bottom faunsa, Attachment ey ocour anywhere on the surface of
fish. This establishment i contirmed by the experiments reported here. By
infecting Phozinyes artificinl] yiattachment oceurred on places of most varying
bend, nevertheless it vas more frequent on surfaces of short radivs of curva.-
ture. In the case of these figh species other factors as consistency and propordion
of the surface of e pidermig, the ty pe of scales may also be in volved in the meehs-

Fig, 10, Ths offr

nism of attachment. The size of the opening and cavity of mouth acts as it minuw
a lmiting factor in the process of attachment. In case of fig) feeding by [ilra- 10, dbra, Abrais
tion the water used for breathing is also filtratod through and in most cases Az 346 pereckher

glochidia clustered into BrOups are not able to penetrate into the gill,
- o . g | . - . . Lo : - N P Vo
The contraction of the adductor is a prerequisite in the attachment of mechanism, Bxp

gloehidia. The possibilities of producing these contractions by pure mechanioal ' 1y show that th

sthinull has heen investigated experimentally. Excitation of the sensory cells . dues o<:>.1'1f;;';ajc=tir'ziz
o the ventral surface of glochidia with glass rods drawn out very thin will ftiestion (fig. 4.
produce vivig contractions. The date of 50 experiments show the tollowings: Lentraction, }‘}“t‘
mn 42 cases eontraction lasted logs than oue minute, in 6 cases hetween 1 —5 mi- ; extract is effica
§
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sikilis (Somreruons 18783,
Gy vulgaris, Pine
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punginttuy, Fsox  Iyeigs
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aules, and only on two cecasions over § n E.rmtl-a‘,;;. This i.‘m plics that L:ma{tt';wiji.()n)
i produceable also by pure mochanical stimull, but for ity w:r'mz.mfb.z.:r.:y {er;.i_zr;r
factor is also needed. These results contradict to Lurzver and Cunmis (1812)
aceording fo whom the attachment of hooked glochidiz is based on tactile
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Fig. 10. The effect of sevum of Abramis bramn ab different dilabions, On abscissa bime
In miputes, on ordinate frequency of rhythic activity are given
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8z 118 pereekben, an ordingsikon a ritraiious altivibds frelovenad s van feltiintetve

mechanism. Experiments performed with epidermis mucus and serum definite-
ly show that the chemical composition of these substances i suitable o pro-
duce contraction lasting for several hours irrespectively of the fish species in

fquestion (fig. 4 ard I!) Accordingly both kinds of stimuli arve able to produce

M Tlaielor Tig
contraction, but onty the chemical one is capable of its preservation. Epider rmis
exbract iz .e.{‘fx cacious regardless if it containg scales or net (fig. 7). All epi-
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the surface of gl 18 is concluded that real clismotackie mechanisms cannot be
involved in case of greater shoal of fish.

The fuct, that mucus of epidermis & able to produce considerable
rhythmic activity sugeests that the glochidin getting in confact with the sui-
faco of fish and thus with the mucus will start 2 lhvthnnv movement by virtue
of the substances present in mucus, wherely the p()mblhu\r of penetrating

the tissue increascs. Gebting hooked up attachmont is seecured by the tonic

reactions induced by serum or more concentrated mucus. Heagy and Huxo.
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Fig. 14, The effoct of serum of varinusg fishes oo alosure in the function of ddations
on basis of obaervations made doving the fiest 10 minutes of exposition

24, dbra. A Kilbahdzd halfajol sedrumdnak wdrdst okozo Raldss s higiodstdl fi
gz elsd 10 pere alapiin

rix (1664) recently lr‘pmicd simiilar resulis on morine Lampsilinae suggoest-

ing tactile stimulus as the gtarting and Gissue flokl as the lusting factor inter-
fering in the process of attac hroent.

“Fn easc of the attachment to the gill %uc;‘u(unana, of tonieity is assumably
due to agents présent in extravascular fluids and blood serum. In undiluted
condition the blood serum of various fish species produces immediate lasting
tonic contraction of every glochidium (figure 74). A dilution of the serum o
1716 acts similarly i the case of Lueioperca, whereas its efficacy in the case
of Rutilus iz very small. On the other hand, in the case of other speciog i
produced lasting fonic contraction in 50 per cent of glochidia in the first
10 minutes of Mpomtum Though theve may be differences in the serum of
diffevent fish species, still the glochidia getting attached to the gil} are exposed
to the influence of undiluted serum, which indtces immediate closure independ-
ent of species, This and previous hndm rs show, that on basis of fonic xty in-
creasing influence of mucus and serum Tone of the fish species exeells as the
disting: wished host of gloehidiz.

Tt was demonstrated by Favussax (1885) ;md Hanms (1909) that glochi-
-dia may develop even on the body surface of Cyclostomata and Amphlim
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This sapports the assumption made in the course of the present studies th ab
there i3 no specifio agent present n the (*})i(?(':rms mucus and serum of fishes,

[n the cowse of examinations performed with difforent dilntions of
nrrcus and serim quantitative differences were (‘)]ESLH‘V.{ ol in the rhytiimie and
tonie responses produced. These differences are expressed in this paper as
setivity orders. As the results show, greatest rhiythimic activity was produced
by the mocus and seroam of Abramis. i*h:ve_pt- for Abimmis, Cyprtnes and Lucio-
perere proved to be more active in many respects. Tho activities pmduww{ iy
the mucus and seram of Carassive and Rutdus decreased rapidly in the course
s difutions. The serum of Pelecus bohaves in the game way, Classifieation on
syual grounds s ditficult beeause {for instance the tonicity increasing effect
of the mueus of Butes s more oronocunced than that shserved m__thc, CasE

of Lueioperca. The activity order of muens may be reudered more definite by
considering the differences in dry malter content. Studies of this kind, bow-
pver, are very troublesone due to the difficulty of preparing sohutions of mvu;
dry matter conlent, and beo
ag the relationship between offect and concentration i3 not Hnear,

Accordingly, it is supgestod, that the properties
favouring atl‘sr'iuuczm of glochidia may be more general ones.
instance the osmotic cancentration of the blood.

Nadll solutions having osmotic pressure eguivalent to that of the serams
prm'{uc'v lagting tonie contrdetions In glochidia (in freshwater bony fish
AOP o BT, Kogro1axe 1953). The sa mo situation exis in KO sola-
tions of a molar concentration which neasl v ecuals that of Iyoapha XK (Linos,
SALANKL T965).

From among the anorganic constituents of mucus considerably less
miportance is attributable to Na and X (Qosven 1957) and it is assumod that
organic effoctive materials may also contribute to the formation of tonicity
mereasing effect. The thormolabiity of Abramis mucus s also indicative
wf this. '

The same assumption iy supporied by the observalion, not subjeel to
quantitative evalvation as vet, that the activity increasing effect of mucus
{ ‘md sorum) decreases during stay. In undiluted stock solution this change in
efieany is not measurable. It is suggestod thovefore, that hesides anovganic
cometituents there may also an ovganic effective agent he pr tin the serum
of Abram ‘3 that is able to induce rhythmic activity of an extromely high leval.
it Iy known, that the serum of various Dresh-water fishes containg an elfective
apent the so called iehthvotoxin (Buxper 1934 — quotation from Kosroraxe
1935) which is par'{‘n{(,rmly toxwte an mouse. The serum of Lucioperen and Abra-
vits helonging to the Hod group seb up by Bowper is toxic,
Ceprinus and Rufilus are toxic in a smaller degreo. These species belong into
the Hled group, By comparing these above fucts with the effect-concentration
uruphs presented in figure 143 ‘h(\@()m(m evident that serums of greater toxicity
are more effective in prodocing increased tonicity than those ones of less
toxicity. Tt is not unprobable that chilryotoxin is alse involved in the cffects
produced. This agent is not toxie on glochidia but infleences an mmnztz nt
pracesg in ontogenesis, As experimental results show (‘L.«-'\m)a, Savivgr, Rorsa
His) tryptamine is the most effective from among biogen amines. Fhis question
has no ecological importance, becanso the influence is concenled by the tonicity
herehsing offect of undiluted serum. Nevertheless, as far as the physiology
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of the activity of adducter is concerned it descrves attention and Turther
invesbigations.

As regards the ecological aspects of dovelopment of glochidia further
intorest is commanded o the factor inducing the beginning of development,

“ This factor may originate either from the Hissues of the host or is released from

the adductor of lochidia during tonic contraction. Ti is assumed that feeding

itself may also Lwmish sufficient basis for furthor development. Heanrn and

Huwbrix (1984) emphasize the significance of free amine acids i the lysed
host tissues and blocd.

Sirmnary

1. In this paper the effect of mucus of epidermis and serum of seme fish

species living in Lake Balaton (Cyprinus corpio, Carassius carassius, Rutilug

rulilus, Abromis brama, Lucioperen lucioperce and Pelecus culiratus ) produced
on the larvae of Anodenta cygnea T was nvestigated.

2. Motor activity of adductors may be induced alzo by tactic stimuli,
but s ponicity is only of short duration.

3. The mucus obtained Ivom epidermis is capable of producing consider-
able rhythmic and tonic activity in case of every fish specics inv satigated.
' 4. The concentration dependency of rhythrmic activity of a group of
glochidia lias a maximum, and the dependeney of tonic responses on con-
centration may be llustrated graphically with an S-shaped curve.

.1n the lasting attachment of glochidia impartant ecological role is
attributed to undiluted substances producing instantancous and lasting tonis
reactions. It is feasible that the attachment of gloohidia is rendered possible
by the rhythmic activity preceeding tonicity.

6. Fhe chemoecological estimation of data shows that the mucus of epi-
dermis and serurn of fish species do neot differ qualitatively and so on basis
of these the glochidia do not have a disfinguished host.

7. Quantitative differences were observed when using different dilutions.
The activity produced with the mucus and serum of Abramis is most con-
gpicuous, and it is assumably due to an organic substance (ichthyotoxin?)
whereas the chemoecologically important act may be explained also by the

inorganie salb constituents of tissnes.
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CEHANY BALATONT EALIAT
GLOCHIDTIM A WOzGTT

\EM(LOE\’.O‘{_.OG FAL KAPCROLATOR VIZSCGALATA X
S AZ ANODONTA CYGNEA L.

(aszeloglalis
Latkacsowics Ferenc és Labos Hlemdr

1. Bzerzék néhdny belatoni halfaj (C’yprimw carpin, Carassins corassius, Rubilos
rutdies, Abramids brama, Latetoprrea bicioperen 8 Frlecus eultvatus ) epiderraise nydlkdjdnak
ds szérumidnak batdsdt vizsgdlisk dnodonta eygnea L glochidivmein.

2. Az sdductorok motorikus mliivitisa taktikus ingerrel iw kivilthatd,
o tonuy (dotariams conk povid ideig Al fonn.

] 3 Minden viy  halfe] epidermisevdladéka ds sméruma. kepes
rboiibug de tonusos aktivibds eldidéudadre.

4. A ritmikns al hV'm‘% koncentrieid fua*f‘fi’sa sgy maxirmnnot mutat, a tériusas
villasz a koncentedeidssl 5 alald gérbe szeri

5. A glhehidivm tortéds mr.‘fftapm_la,f Ahon julentds Gkoldgiai
o higilatlan nye
Yayors inditok
bonknddsds

azonban

jelentds foka

azerepet tulajdonitanak
ol azonnall és tartdés ténust kivaltd hutdisinaly, mig & mechanikai
ént srerepelthet, A tonust megelded ritmikus aksivitds a glochidiurnak
il valdsziniibbé,

8, A koemoikoldyint s7r*m[m"\%‘?>{'ﬂ dredleelt adatok arra utalnak, hogy o viesgdin
halfijnk epidermis nydlicdjo é8 szérinnn nem tor el egymdstol mmhi&hvz igy eunek
!lfupjml nines kitinsetest. gazdéja a glochidinmnals,

- A hipftdsok sordn quansibativ eltérdsele volinle, Kiemelendd an JAbromds nyilka
iy Hzm‘um a.i;thlasﬂ. amilydrt orpriikus anyag fiehthyotoxin?} tobetd feleldssé, mig a
mniitkoldgiad sz,umpontbo! fontos akbust o esdvetel sdosszetstelo is HRE Y ArdZLn, :
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