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ABSTRACT 

Zimmermann, P., E.W. Funfgeld, R. Seidel, and W. Nischwitz: Electrophysiological 
profile of neurotropics (hydergine, piracetam, pyritinol) in organic brain disease in the aged. 
Drug Dev. Res. 2:481-488, 1982. 

The effects of neurotropics on brainstem and cortical neuronal activity were compared 
between three groups of patients suffering from chronic organic brain disease (arterioscle- 
rotic or senile dementia). Hydergine (6-9 mg/day), piracetam (1,200 mg/day), or pyritinol 
(600 mgiday) were administered orally for 8 wk. EEG power spectral analysis, visual evoked 
potentials (VEP) and blink reflexes were performed after an initial wash-out period of 2 wk, 
2 and 8 wk of neurotropic medication, and a final wash-out period of 2 wk. EEG power 
spectra following hydergine show a significant decrease in slow alpha activity (7.5-10 Hz) 
and after pyritinol in the slow theta range (3-5 Hz) in the occipital region. In the piracetam 
group the power of the fast theta (5-7.5 Hz) and slow alpha activity decrease in the occipital 
region of the dominant hemisphere. Only during pyritinol medication do these signs of 
cerebral activation correlate with an increase in the amplitude of P350 of VEP and of the RP 
component of the blink reflex. 

Key words: organic brain disease in the aged-EEG, VEP, blink reflex (cortical and 
brainstem effects), hydergine, piracetam, pyritinol 

INTRODUCTION 

The effectiveness of neurotropics in the dementias of old age remains uncertain; this may 
be partially related to inadequate methodology. Therefore, this pilot study was initiated to evaluate 
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the effects of three typical neurotropics-hydergine, piracetam, and pyritinol-with electrophys- 
iological methods. These methods were chosen because quantitative EEG analysis has resulted in 
a reproducible decrease in theta activity and an increase in the dominant alpha frequency during 
hydergine [Kugler et al., 19781, piracetam [Bente et al., 19781, and pyritinol [Kunkel and Westphal, 
1970; Heinze and Kunkel, 19791 treatment. We have added to the quantitative EEG analysis the 
flash-induced visual evoked potentials (VEP) and the blink reflex to get more information on drug- 
induced changes in the pattern of cortical and subcortical activity. 

METHODS 

The controlled study followed an open design with parallel groups. Twenty-eight patients 
received oral doses of hydergine (6-9 mglday), piracetam (1.2 g/day), and pyritinol (600 mg/day) 
for 8 wk. The treatment was started with a wash-out period of neurotropic drugs for 1 wk. 
Measurements were made before drug administration and at 2, 4, and 8 wk after drug intake which 
was followed by a last measurement after a final wash-out period of 2 wk. Indices measured 
included EEG, VEP, and blink reflex. 

SUBJECTS 

Twenty-eight patients suffering from mild to moderate symptoms of organic brain syndrome 
of the aged (International Classification of Diseases. Numbers 290.0 and 200.4; Table 1)  were 
included in this study. The degree of severity was rated as “mild” to “moderate” according to the 
Sandoz Clinical Assessment Geriatric Rating Scale (SCAG) [Shatler et al..  19741. 

The nature of the study, risks, and anticipated effects were described to each patient verbally, 
and they gave their consent prior to participation. All patients had their lunch 2 hr before their 
sessions. All sessions began between 2:00 and 3:00 P.M. 

PROCEDURES 

EEG 

Electroencephalograms (silver disc electrodes; 10-20 International System) were recorded 
on stripchard and fed in the EEG-Trend Monitoring System (ETM 2002, Schwarzer). Electrode 
derivations were F3-A1 and 01-A1 (left side as dominant hemisphere in all patients). Throughout 
the recording period of 10 min the patients’ eyes were closed and they were alerted if the technician 
noticed signs of drowsiness in the stripchard records. With the ETM 2002, Fourier algorithm is 
applied on 64 frequency values in the 0.25-16 frequency range of an EEG signal of an 8-second 
period. Then an averager calculates the mean of 30 periodograms. The total power is calculated 
in units of pV2 (based on a 50-p,V calibration signal). The relative power values, expressed as a 
percentage of the average total power, is calculated for the following bands: 0-3, 3-5, 5-7.5, 
7.5-10, and 10-16 Hz. 

VEP 

The light-flash stimulation was applied synchronously with a frequency of 1 Hz, an intensity 
of 2.1 X lo6 lux, and a flash duration of 10 psec (Knott Strobotest). A sound-proved stroboscope 

TABLE 1. Comparability 

D w  
dosage 

Hydergine Piracetam Pyritinol 
6-9 mglday 1.2 glday 600 mglday 

Age 
Sex (FIM) 
Diagnosis: 
Alzheimer 
Multiinfarct 

67-84 
91 1 

6 
4 

63-89 
810 

4 
4 

63-86 
416 

6 
4 
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was positioned about 1 m from the root of the nose. The recordings were made unipolary with 
Ag-AgC1 disc electrodes against the ear on the same side of the dominant hemisphere at position 
01. The biosignals were amplified by a Disa-EMG amplifier, Type 15 C 01 (sensitivity 10 p,V, 
upper limit frequency 0.1 kHz, lower limit frequency 2 Hz). Sixty-four signals and the calibration 
signal were averaged (Type 15 G 07 Disa-averager), this process being repeated three times per 
measurement time. The components of VEP were defined in accordance with Allison et al. [1977] 
and the number of evaluable components of the VEP was determined per measurement time and 
per patient. Therefore comparison was only possible between the component P350 at all the measured 
times. The maximum distance P350 from the baseline was measured manually. 

Blink Reflex 

The blink reflex was evoked by stimulation of the right supra orbital nerve via silver disc 
electrodes with single square pulses (duration: 0.5 msec, frequency: 0.1 Hz, intensity; 10-20 mA). 
The channels were fed through a Disa-EMG-amplifier, Type 15 C 01 upper limit frequency 1 kHz, 
lower limit frequency 200 Hz). This procedure was repeated ten times. The latencies and peak-to- 
peak amplitudes of the first component (R,) and second component (R,) were measured manually. 

RESULTS 
Unspecific influences on cerebral reactivity caused by repeated measurements during the 8 

wk of drug treatment should be reduced to a minimum. Therefore comparisons of the data of EEG, 
VEP, and blink reflex were performed between the treatment period and after the final 2 wk of 
wash-out. 

The EEG power spectral analysis showed an increase of theta activity in most of the patients 
after 2 wk of wash-out of hydergine and pyritinol (Fig. 1). In the slow and fast alpha band the 
wash-out of piracetam caused an increase of activity. In this spectral region the wash-out of hydergine 
was also accompanied by an increase in the relative power. No changes were seen in the higher 
frequency range with the three types of drugs. 

The analysis of VEP showed a deterioration of the structure of the potentials after the wash- 
out of pyritinol-i.e., the number of identifiable peaks was reduced in comparison to the data after 
8 wk of treatment. With one exception, the amplitude of P350 decreased after 2 wk of wash-out of 
pyritinol contrary to a small increase in the piracetam group (Fig. 2). No change was measurable 
in the VEP of the hydergine-treated patients. Figure 3 indicates that the amplitude of the RZ 
component of the blink reflex is consistently reduced only after 2 wk of wash-out of pyritinol. No 
changes in latencies of both components and the amplitude of the R, component were measurable 
(Fig. 3). 

DISCUSSION 

The therapeutic effects of neurotropics in gerontopsychiatry can be only fully recognized 
after long-term application [Kugler et al., 19781. On the other hand, the evaluation of drug action 
in long-term studies needs repeated measurements of outcome which usually increase unspecific 
drug effects. This holds not only for the application of behavioral scales and psychological tests 
but also for quantitative electrophysiological methods. Unspecific changes of electrical brain activity 
are described as a decrease in the amplitude of electrical signals after repetitive stimulation [Harris, 
1943; Thompson and Spencer, 19661. Therefore, it seems necessary to compare the results of 
electrophysiological measurements during long-term treatment with those after a $nu1 wash-out 
period; an increase in response indicates a real drug effect, whereas a decrease allows no differ- 
entiation between unspecific habituation and the reduction of a stimulating drug effect during wash- 
out. Using this type of analysis we were not only able to differentiate hydergine, piracetam, and 
pyritinol according to their effects on the EEG frequency pattern but also according to their specific 
action on cortical and subcortical structures (Fig. 4). In Figure 4 it is shown that hydergine and 
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Comparison of the change in VEP between 8 wk of treatment with hydergine (Hyd), piracetam (Pir), 
and pyritinol (Pyr) with a final wash-out period (0) of 14 days. Upper diagram: number of identified peaks 
(8). Filled circles, drug; open circles, wash out. Lower diagram: amplitude of PWI (pV).  
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Fig. 3 .  Comparison of the change in the amplitude of Rz component of the blink reflex (pV) between 8 wk 
of treatment with hydergine (Hyd), piracetam (Pir), and pyritinol (Pyr) with a final wash-out period (0) of 14 
days. 
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Fig. 4. Summary of the effects of hydergine (Hyd), piracetam (Pir), and pyritinol (Pyr) on EEG, VEP (NP,N, 
number of identified peaks; P m  (LV amplitude of P3% and blink reflex (R, bV, amplitude of RI component; 
RZ ms, latency and R2 pV, amplitude of R2 component). Comparison between 8 wk of drug treatment with 
the final wash-out period of 14 days. A ,  increase; V, decrease in the parameter significantly changed. 

piracetam possibly elicited their main effects on cortical structures, indicated by changes in the 
more unspecific EEG frequency pattern, whereas pyritinol has an effect on cortical electrical activity 
(changes of EEG frequency pattern and VEP) as well as on the brainstem (R2 component of the 
blink reflex). 

In conclusion, the results of this pilot study indicate that the simultaneous analysis of cortical 
and brainstem activity may help to differentiate the effects of neurotropics in gerontopsychiatry. 
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