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The glochidia of fresh-water mussel (Anodonta cygnea L.) are larvae of
small size (length 500—700 u, width 300—380 u approximately). The rhythmie
motor activity they display consists of repeated contraction and relaxing of
the adductor muscle adhering to the two valves of shell. The technique usually
adopted in previous works for investigating rhythmic activity and its suscepti-

Fig. 1. Reactions of many animals measured simultaneously upon the application of
100 pg/ml tryptamine. Abscissa: time, ordinate: frequency of contractions (a/min). On
the ordinate of downward direction the percentages of closed glochidia are marked.
1. dbra. Nagy szému édllat egyiittes reakeiéja 100 ”E/ml triptamin addséra. Abszcissza

id6, ordindta a kontrakeiék frekvencidja (a/min). Lefelé irdnyulé ordindtdn a bezért
glochidiumok 9,-os ardny&at tuntettiik fel.
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bility to various substances consists in counting the actions of glochidia per
minute under binocular microscope before and after the application of various
substances (LABOs, SALANKI 1963, LABOS, SALANKI and S.-Rézsa 1964). This
method is most time saving for it furnishes data on great number of animals
in a single run of experiments (F#%g. 1), on the other hand, however, it is not
suitable for investigating the single actions separately. It does not allow either
of studying the activity of single individual in the function of time. A further
disadvantage of this method is that in case of rhythmic activity of great fre-
quency the number of animals in the single groups had to be reduced to perform
measurements with required accuracy, because countings at full numbers of
animals by direct observation could not be made precisely.

The distribution of action in time of a single glochidium may be investi-
gated with secundum accuracy by closing when a contraction is observed the
circuit of an electromagnetic signal which registers on a sooty paper. Neverthe .
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Fig. 2. Registration of the rhythmic contractions of a single glochidium. During the
m1croscoplc observation the circuit of the electromagnetic signal is closed when a con-
traction is observed
2. dbra. Egyetlen glochidium ritmikus kontrakeciéinak regisztréldsa. A mikroszképos
megfigyeléskor elektromdgneses szigndl dramkorét zdrjuk, ha kontrakeiét észleliink

less, this procedure is suitable only for registering the number of contractions.
and frequency, and its accuracy cannot be increased over a certain degree
because the circuit -has to be closed by the investigator himself. Another
disadvantage of the method is that it is not automatic (Fig. 2) and requires
constant observation.

An automatically registering method which reflects satisfactory the
mechanical movement of adductor within the limits of possibility would
considerably increase the usefulness and objectivity of experimental results.

Material and methods

) -

In this present work an attempt is made to devise a new method which
would meet the above requirements. The description of this method is given in
the followings. The glochidium magnified 50 times is projected with a suitable
projector. For this purpose a Zeiss profileprojector 320 is used having the
advantage of producing only a minimum increase in temperature of the bathing
fluid of glochidia during illumination. The picture is projected to a selenium-
photocell of 1 mV/Lux sensibility through an opaque glass. A single closure:
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of the glochidium under the above condition of projection is equal to 0.1—0.5
Lux change in illumination. The output of photo-element is connected
with screened cable to the input of the RC amplifier suitably dimensioned.
Under these conditions a more or less differentiated picture of the input is
obtained on the output. The output of RC amplifier is led to the vertical
plates of cathode-ray tube and a film is taken from the screen on the fluctua-
tions of potential corresponding to changes in shadow.

In Fig. 3 the block diagram of photo- elec’mc registration is seen. An
illuminant and a projection table illustrate the' projection apparatus (1).
The photo-element placed on the projection table (2) is connected to the
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‘  Fig. 3. Block diagram of photo-electric registration
1 = the table of Zeiss profileprojector 320. 2 = photocell in glass shade;
3 = amplifier; 4 = cathode-ray tube

3. abra. Fotoelektromos regisztrdlds tombvézlata
1 = Zeiss profilprojektor 320 vetitGasztala; 2 = fényelem drnyékolt burdban;
'3 = erdsité; 4 = katédsugdresd .

amplifier (3). The output of amplifier is conducted to the vertical plates of
cathode-ray tube. In Fig. 4 the photo of the apparatus is given.

The impulse recorded by this method is illustrated in Fég. 5. The magni-
tude of upward deflection corresponds to about 0.5 Lux. Oscillation of 50 Herz
originates from the projector lamp and supplies a time-signal of 20 msec.
Contraction and relaxing of the animal are indicated by upward (increase in
illumination) and downward deflections (decrease in illumination) respectively.

Overswinging and repeated return originates from the 0.75sec time
constant of the amplifier. »

Discussion

This method is most advantageous for registering at a constant film-
speed the actions during a longer period and for examining accurately the
distribution of actions in time. This method is completely automatic. It
registers the process of the single actions in time, and the refracter state of
adductoris also measurable if suitable excitation is applied. The disadvantage
of the method is that it does not record the longitudinal changes of adductor



26

on the film but the fluctuations of potential which is proportional to changes
in shadow of the projected picture of glochidium provided the linearity of
both photo-electric cell and amplifier is good.

Summary

A method is devised for registering objectively with photoelectric appa-
ratus the small movements (<< 0.5 mm) of 0.5 mm great animals. The larva of
fresh-water mussel (Anodonta cygnea L.) was the object of these studies, and
the rhythmic movement of their adductor was registered with the above method
The advantages and disadvantages of methods applied so far for registering
the rhythmic motor activity of glochidia are discussed. This photo-electric
method is automatic, simple and more up to date in many respects than pre-
vious procedures, for it ensures objective registration, which allows of obtaining
new data and a more accurate evaluation of results.
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UJ MODSZER TAVIKAGYLO-LARVAK (GLOCHIDIUMOK) e
RITMIKUS ZAROIZOMTEVEKENYSEGENEK OBJEKTIV REGISZTRALASARA

Labos Hlemér

Osszefoglalas

0,5 mm-es éllat 0,56 mm-nél kisebb mozgdsainak objektiv fotoelektromos regiszt-
ralasdra irunk le mddszert. Az objektum tavi kagylé (Anodonta cygnea L.) larvéja,
melynek ritmikus zéréizommozgdsdt fenti médszerrel objektive lehet regisztrdlni. Ossze-
hasonlftottuk a glochidiumok motoros ritmikus tevékenységének vizsgélatdra eddig
alkalmazott médszerek el6nyeit és korldtait. A fotoelektromos médszer automatikus,
egyszer(i és a régebbi eljardsainknél sok tekintetben korszer(ibb, mert objektiv regisztré-
last biztosit, ami Gj adatok szerzését és az adatok pontosabb értékelését teszi lehet6vé.

HOBbIA METOJ OBbEKTMBHOW PEI'MCTPALIMM PUTMUUYECKOM
JESITEJIbHOCTH 3AINMPATEJIbHOM MBIIILIbI JIMUMHOK (I'JIOXUIUEB)
BE33YBKHU

Ouemep Jlabour

OnHcpIBaeTCs MeTol, 00BEKTUBHOM (DOTOIJIEKTPUYECKO PerucTpaliy ABUKEHNI MEHbIIE
yem 0,5 mMm >kuBoTHOro pasmepa 0,5 MM. OOBEKTOM HCCIIEOBAHUST CJY)KUJIM I1APASUTH-
yeckHe JUYMHKM 0e33yOku. (Anodonta cygnea L.), purMuueckoe JBH>KEHHME SalMpaTesibHBIX
MBILIL[ KOTOPBIX 9THM METOJO0OM MOYKHO 00'bEKTUBHO PerucTpupoBaTh. Bl CPaBHEHBI ITPCH-
MyuiecTBa M HEAOCTATKH METOA0B, ITPHMEHSEMBIX 10 CHUX HOp JJIs1 UCCIIEA0BAHUsA MOTOpHOﬁ
PUTMHMYECKOH JeATEeJbHOCTH IJIoXuaueB. POT03JIEKTPUYECKUII METOH SIBJISIETCS aBTOMATH-
YECKUM, NPOCTHIM U 00Jjiee COBPEMEHHBIM, YEM METO/bl, NPUMEHsIeMble 10 3TOro, MOTOMY YTO
obecrnieyrBaeT aBTOMATHYECKYIO PErMCTPALMI0, KOTOpAsi JdeT BO3MOYXKHOCTb TOJIYYHTh HOBBIE
JaHHBIE U 00JIee TOYHYIO OLIEHKY Pe3yJbTaToB.
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Fig. 4. Photograph of the equipment
1 = profileprojector; 2 = amplifier; 3 = oscilloscope with photokymograph;
4 = photocell
4. dbra. A berendezés fényképe
1 = profilprojektor; 2 = er@sit6; 3 = oszcilloszkép fotokimograffal
4 = fényelem;

Fig. 5. Photo ofreaction in movement ofa single glochidium taken by way of photoelectric
registration. Time constant: 0.75 sec.

Upward deflection indicates contraction (increase in illumination), downward deflection

relaxing (increase in illumination). Both are distorted by amplification. Oscillation of

50 Hz originates from the projection lamp and supplies a time signal of 20 msec.

5. &bra. Egyetlen glochidium mozgésreakci6janak fotoelektromos regisztralassal készilt
képe. Id6alland6: 0,75 sec.

A felszall6 szar a kontrakciét (megviladgitasndvekedést), a leszall6 szar az ernyedést és

az er@sité visszabillenését egyiittesen jelenti. Az utols6 visszatéré vonal az er6sitéb6l ered.

Az 50 Hz hélézati ingadozas a vetitdlampabdl ered, és egyben id6jelzésiil szolgal: 20 msec.
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