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Systemic administration of a vitamin B compound (Newobion@’, E. Merck, containing 
33 mg thiamine chloride hydrochloride, 33 mg pyridoxine hydrochloride, and 0.3 mg 
cyanocobalamin in 1 ml aqueous solution) is therapeutically used to alleviate pain.’ 
The antinociceptive properties of the compound have been shown in various behavioral 
models in animals. In order to examine the role of vitamin B in neural mechanisms of 
pain, nociceptive responses of single neurons have been recorded in the dorsal horn of 
the spinal cord in cats and in the ventral nucleus of the thalamus in the rat. 

SPINAL CORD 

Data were obtained from 1 1  single multireceptive or class 2 neurons in the dorsal 
horn of the spinal cord’ in cats under pentobarbital anesthesia. The neurons were 
selected on the basis of powerful excitation by noxious heat applied to cutaneous 
receptive fields as well as by activation by low-threshold mechanical stimuli applied to 
the skin. Superfusion of the spinal cord with undiluted Newobion@’ significantly 
reduced the response to noxious heat in six out of nine neurons.’ The time course of 
neuronal response to heat before, during, and after superfusion with the vitamin B 
compound is shown in FIGURE 1 A. Immediately after the beginning of the superfusion, 
the response decreased to reach a minimum after 110 minutes. The response returned 
to the predrug level within 54 minutes following cessation of the superfusion. FIGURE 
1 B presents the peristimulus histograms of heat-evoked activity observed at  different 
times in the course of the experiment shown in FIGURE 1A. The depression began 3 to 
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15 min (mean 5 * 3.6 min, n = 6) after starting spinal superfusion. The mean 
depression 9-60 min after the start of B vitamin superfusion (59.4 5.6% of control) 
was statistically significant ( t  = 7.21, p < 0.001), while spontaneous activity of these 
neurons was not significantly changed. Intravenous administration of the vitamin 
compound (0.3 ml) depressed the heat-evoked responses of two neurons (79.8 2 5.2% 
of controls). This depression was of short duration (6-9 min) and appeared 27-41 
minutes after the injection. 

A 
Total no of impulses 

i a a  

Spinal B vitamins 
60a 

E 
L 

501 

5 
f boa 

0 
c 

c, 100 
VI 
0 

b 
2 zoo 
a 

100 

0 

-ua -20 a 20 YO 00 00 iao 110 IYO I ~ P  loo 200 

B Spinal B vitamins 
Control J (20 min) 

Time I mm 1 

Spinal B vitamins Splnal NoCl 
I r n L  A I 
- - 

FIGURE 1. Suppressive effect of superfusion of the dorsal surface of the lumbar spinal cord with 
the vitamin B compound Neurobion (vitamin B,/B,/BI2, 100 mg/100 mg per 1 mg in 3 ml of 
aqueous solution) on the response of spinal dorsal horn neuron to noxious skin heating (5OoC, 10 
sec). (A) Graph plots the responses of a dorsal horn neuron (expressed as total number of impulses 
per 15 sec) against time. The period of superfusion with Neurobion is indicated by vertical lines. 
Spontaneous activity is plotted by asterisks connected with a dotted line (right-hand scale). (B) 
peristimulus-time histograms OF the response of the neuron in A to noxious heat stimuli without 
vitamin B superfusion (control) and at  the indicated times during superfusion with Neurobion. 
The period of skin heating (5OoC, 10 sec) is shown below the histograms (figure taken from Fu er 
a L 2  Figure 1, with permission of Elsevier Scientific Publishers). 

THALAMUS 

Activity was recorded from single neurons in the dorsomedial part of the ventral 
nucleus of the thalamus in rat under urethane ane~thes ia .~  Responses were elicited by 
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supramaximal electrical stimulation of perilateral sural nerve, which was cut distal to 
the stimulating electrodes to avoid drug effects on the nociceptor region. FIGURE 2A 
shows the localization of the neurons in the thalamus from which the recordings in 
FIGURE 2B were obtained. FIGURE 2B presents peristimulus histograms of 10 consecu- 
tive responses each to sural nerve stimulation before and after intraperitoneal injection 
of Neurobion (ampules) 5 ml/kg. Seven out of nine neurons exhibited a clear 
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FIGURE 2 Suppression of evoked nociceptive neuronal activity in the thalamus by intraperito- 
neal Neurobion (5 ml/kg). (A) Localization of neurons in the dorsomedial part of the ventral 
nucleus of the thalamus (VDM). (B) Peristimulus histograms of 10 consecutive responses to 
supramaximal electrical stimulation of sural nerve. (C) Time course of the depressant effect of 
Neurobion plotted as percentual change of impulse discharges of nine neurons after drug 
application. 

depression by Neurobion of this activity; in the remaining two neurons no change of 
evoked activity was observed. FIGURE 2C presents the time course of the depressant 
effect of Neurobion (5 ml/kg). Immediately after the injection, there was a transient 
and slight but significant depression. From 90 minutes onwards, a pronounced, 
significant depression occurred which reached a maximum from 100 to 130 minutes 
after the injection. Here, the depression amounted to 70% of the control activity. 
Hereafter, the activity gradually returned to the control level. 
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CONCLUSIONS 

The present results demonstrate that spinal cord superfusion as well as intravenous 
or intraperitoneal application of a compound of B vitamins produces a dose-dependent 
inhibition of nociceptive activity evoked in neurons of the dorsal horn of the spinal cord 
or in the thalamus. The depression by the compound of transmission from nociceptive 
afferents to ascending pathways may therefore represent one of the mechanisms 
responsible for pain relief observed when the compound is administered alone or for the 
enhancement of analgesia established when it is given in combination with other 
compounds, such as d i~ lofenac .~  

REFERENCES 

1. 

2. 
3. 
4. 

DESTITO, D., N. CANONICO & T. TENTORI-MONTALTO. 1988. I n  B-Vitamins in Pain. H. U. 

Fu, Q-G., E. CARSTENS, B. STELZER & M. ZIMMERMANN. 1988. Neurosci. Lett. 9 4  192. 
JURNA, J .  & D. BONKE. 1988. SOC. Neurosci. Abstr. 1 4  324. 
LETTKO, M. 1988. In B-Vitamins in Pain. H. U. Gerbershagen & M. Zimmermann, Eds.: 50. 

Gerbershagen & M. Zimmermann, Eds.: 30. pmi-Verlag. Frankfurt. 

pmi-Verlag. Frankfurt. 




