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CardioFish PsychoFish 

Fast, automatic analyses  

Wide-scale evaluation possibilities ( averaged ECG, QT, QTv, HRV)  

Distortion-free ECG signal transfer 

Social interaction examinations  

Measurements of locomotor activity (LMA)  
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Nowadays besides using conventional mammal species, the 
zebra fish has became an equally important laboratory ani-
mal. Apart from its intensively popular cardiovascular usage, 
this species can also be efficiently used for neural and psy-
cho-physiological/pharmacological basic- and applied re-
searches. To enable such applications, our firm developed 
the PSYCHOFISH measuring system. This system is suita-
ble for quantitative monitoring single individual motion and 

group behaviour.  

 

 
The zebra fish (Danio rerio) examination systems of the MDE GmbH are supporting the methodological back-
ground of the physiological, pharmacological and toxicological researches in the fields of cardiovascular function 
and group behavior, on the highest measurement technical and data processing level possible. 

CARDIOFISH 

The CARDIOFISH system is the latest develop-
ment of the MDE GmbH, which provides an op-
portunity to examine heart function of the adult 
zebra fish. The system can be effectively used to 
examine the effects and side-effects of candidate 
medicine molecules in pharmacology, safety 
pharmacology and toxicology.  It is also well suit-
ed to basic research on arrhythmias and regener-

ation abilities of the heart muscle.  

PSYCHOFISH 
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The CardioFish system, was developed for a detailed electrophysiological examination of the zebra fish hearth, and in-

cludes three main units: 

 Mechanical unit 

 Low-noise broadband analogue amplifier 

 Data visualization, - archiving and –evaluation 

hardware/software 

CARDIOFISH 

MEASURING SYSTEM 

 

While designing the system, we focused on its ability to be easily transported, assembled and operated. On the grounds of 
this, a workstation was created, with high learnability and usability. 

The vibration-free object table is holding the two main units of the 
system (the micromanipulators and the broadband amplifier). The 
Faraday cage encloses this ensemble and carries the broadband 
amplifier on its backside. It ensures complete shielding from electri-
cal and magnetic fields interference. Attached to the table are the 
fish tub and the two micromanipulators. The micromanipulators can  
easily be adjusted horizontally and bear removable electrode-
holders that can accept either our stainless-steel premanufactured 
electrodes, or user-designed electrodes or a standard holder for 

glass electrodes.. 
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MEASURING DATABASE 

The acquisition and analysis 
framework is derived from 
our well validated recording 
and analysis system 
(Cardiosys), used for 15 
years in cardiac R&D. The data recording 
and processing system is built around the 
Cardiofish Z-01 software, which has an 
inbuilt database architecture, where all the 
measurement results are automatically 
stored. The database can be opened with a 
qiuckbutton, or with the appropriate option 

of the main menu.  

The measurement results are placed under 
the measurement entity, while measure-

ment entities can be arranged into groups.  

The panel makes it possible to record data 
of new entity or to select a previously rec-
orded group for new measurements. Previ-
ous measurement files can be opened 
again at any time, verified ad re-evaluated 

with any of the data processing functions. 

ECG RECORDING 

For ECG recordings both the quickbuttons above the monitoring filed and the roll down orders of the menu can be ap-
plied. The applied filter visualization or the appearing visual parameters of the ECG curve can be altered (eg.: amplifica-
tion, speed), the notes belonging to the measurements can be recorded, respectively the recording process can be start-

ed or stopped.  

Sampling frequency can be adjusted between 0.5 and 5 kHz provided a suitable low pass corner frequency (Nyqvist 

frequency) is set. This ensures that detailed features of fast signals (QRS) are preserved.  

Signal display can be adjusted by setting the width of the time window and amplification display factor. The optimisation 
of filter effects (50 or 60 Hz notch filter, high-pass baseline filter (removing breath-related baseline oscillations) and low-
pass high frequency rejection filter) is aided by visualizing superimposed raw and filtered signals. User can place time 

labels with comments along the recording session, making it easier to retrieve sections of interest for off-line analysis. 
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OFFLINE ANALYZATIONS 

The recorded ECG signal can be either 
evaluated right after the measurements or 
at any time later. The software provides five 

different possibilities for so doing.  

The most typical ECG parameters can be 
quickly calculated, as well as more complex 
features however, owing to the wide choice 

of analysis routines included.  

1. One cursor analysis: can be applied to collect the amplitudes, at user defined cursor  position on the ECG signal, 
and  HR values are collected into a chart with statistical features. 

2. Classical ECG analysis: evaluating the ECG with automatic parameter measurements, from any single optional cycle 
chosen by the user. 
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3. ECG averaged analysis: A user defined number of continues ECG cycles can be synchronized and averaged, allow-
ing extraction of low amplitude features. Automatic parameter measurements can be done on any user defined time 
region of the averaged signal.   

4. ECG QT analysis: calculating an eligible QT or QTc value, as well as QT variability (QTv) as a function of RR or HR, 
in case of at least 32 chosen cycles. Criteria of reliability of the measurements are also evaluated. 
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5. Heart frequency variation (HRV) analysis: The analysis of the variation of heart frequency with time and frequency 
domain analysis, RR normalization is also provided  

TECHNICAL DATA 

Electronic specification   Mechanical parameters 

Programmes run on Windows-based 64 bit operating system   Overall dimension: 400x300x350 mm 

Making single-channel recording   Manipulators 0,05 mm /revolution/25 mm course 

Visualizing and recording real-time curve   Size of fish bath:20 ml 

Screen running time: 5, 10, 25 or 50 mm/sec   Overall dimensions of fish bath: 90x40x20 mm 

Persistent ECG monitoring with heart frequency display   Material of fish bath: anodized aluminium 

A.C. network noise-filtering algorithm (50/60Hz notch filter)     

Muscle movement  (vibration, tremor) filtering algorithm     

Sampling frequency: 1000 samples/sec/channel     

Amplification: 10000x     

Input impedance: 10 MΩ  symmetric     

Input resistance: 50 Ω    
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While designing the system, we focused on its ability to be easily assembled. On the grounds of this, a workstation was 
created, which ensure easy learnability and usability of the system. 

A 1260x500x1250mm anodized aluminium frame is providing 
the basis of the mechanical unit, which includes the pool-
holding plate. This plate is made of white opal Plexiglas to 
provide an even light-distribution. The power supply unit, 
which insures the power supply of the lighting, is placed inside 
the frame. 
The system provides a possibility for two different ar-
rangements of lighting, which allows a wider range of me-
thodical application: 

 Lower light intensity with white background lighting  

 Upper infra lighting  
The infra lighting and the image recording unit are positioned 
on the horizontal level of the vertical aluminium frame. Both 
components can be adjusted on its own level. On the pool 
holding plate optimally 4 pieces of 100x200x50 mm fish pools 
can be placed. 

The system, which was developed for monitoring the group cohesion (social interaction) and movement intensity (loco 
motor activity) of the zebra fish, consists of the next three main units: 

 Mechanical unit 

 Image recording unit 

 A Hardware/software allows storing, visualizing 
and evaluating the image sequence 

PSYCHOFISH 

MEASURING SYSTEM 

The KOMI image evaluating program, belonging to the measure-
ment systems, is made for the objective monitoring of group cohe-
sion (social interaction) and movement intensity (loco motor 
activity) of the zebra fish. It provides an opportunity to process 
and evaluate previously recorded (image sequences). The two 
different measurement procedures are controlled by two different 

programme branches.  
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EXAMINING GROUP COHESION (SOCIAL INTERACTION) 

When measuring the social interaction of offspring, one has to take into consideration the space need, water 
depth, entity- and group sizes, which are necessary for analysing the normal behaviour of the zebra fish. Owing 
to that, the fish are examined in a 20mm water depth. During the measurements, a digital video recording is 
made of the movement of the entities, which is processed by the Komi programme branch. This software function is 
available through the related icons. 

After entering the programme the main screen shows up with the recorded image sequence. The recording can be cali-
brated by means of the controlling panel on the right side of the screen, as well as setting the exact length of the pool 
and the number of fish. 

The software automatically performs the graphical and numerical processing of the video recording, while it also deter-
mines distance and area values. During the evaluation, the software identifies the position of the fish, and marks them 
with white crosses. The number of recognized fish appears on the screen, and the alteration of the area of the polygon 
(one of the index-number of the group cohesion, that contains the shoal, can be monitored, while the orbit line of the 
geometrical midline of the group stands out). 
 
During the processing, the calculated data is gathers into an Excel table: 

 Area of the bounding polygon  

 Longest diagonal of the bounding polygon  

 Coordinates of the centre of gravity of the bounding polygon (compared to the middle of the pot) 

 Distance of the centre of gravity of the bounding polygon from a reference point.  

 Distances averaged to all the fish: distances measured from the closest fish, distance measured from the farthest 
fish, and distance measured from all the other fish. 

 Average of the distance of all the fish pairs. 
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EXAMINING MOVEMENT INTENSITY (LOCOMOTOR ACTIVITY)  

When measuring loco motor activity of offspring, one has to take into consideration the space need, water 
depth, that are necessary for the normal behaviour of the zebra fish. Owing to that, the fish are examined in a 
20mm water depth, in maximum 4 pools. During the measurements, a digital video recording is made of the 
movement of the entities, which is processed by the KomiM programme branch. This software function is available 
through the related icons. 
After entering the programme the main screen shows up with the recorded image sequence. The recording can be cali-
brated by means of the controlling panel on the right side of the screen, as well as setting the exact length and partition 
of the pools and the number of fish. 

Taking these parameters into account, the software automatically performs the graphical and numerical processing of the 
video recording. The programme automatically identifies the position of the fish, and marks them (with colourful crosses). 
The number of recognized fish appears, and the orbit line of their movement stands out. Moreover the movement speed 
and the length of the covered distance of all the fish is calculated. All data are collected in an Excel table. 

TECHNICAL DATAS 

Overall dimension: 1260x500x1250 mm 

Size of pool holder plate: 450x350 

Material of pool holder plate: opal Plexiglas 

Size of the pool: 200x100x50 mm 

Material of the pool: glass 

Height of camera holder: maximum 900 mm (adjustable) 

Lower lighting: 12V DC/25W 

Infra lighting: 12V DC/8W 

Camera: monochrome DMK 23G274 HF 12.5 with optics 


