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study, we investigated the analgesic effects and side
effects of a SG injection of neurotropin in comparison
with a SG injection of mepivacaine.

After obtaining approval from the research commit-
tee of JR Tokyo General Hospital and informed con-
sent from the patients, 15 patients who were newly
scheduled for left SG block twice a week, for sudden
deafness (n = 10) or postherpetic neuralgia (n = 5) were
enrolled in this study. The first treatment of each patient
was assigned by random numbers to either the SG injec-
tion of 1% mepivacaine 6 ml or the SG injection of
neurotropin (Neurotropin; Nippon Zoki, Osaka, Japan)
3 ml combined with normal saline 3ml. The SG injection
was performed at C6, with a 25-gauge needle, by a single
senior anesthesiologist. Fifteen min before and after the
SG injection, the pain score, according to a visual ana-
log scale (VAS; 100-cm scale: 0, no pain; 100, most
severe pain, only in patients with postherpetic neural-
gia); blood pressure; and heart rate were measured,
and the number of procedures with Horner’s sign was
determined.

Data values are shown as means ± SDs. Statistical
analysis was performed with paired and unpaired t-tests
for the VAS score, blood pressure, and heart rate, and
the χ2 test for the number of procedures with Horner’s
sign. A P value of less than 0.05 was considered statisti-
cally significant.

The age of the patients (seven men and eight women)
was 58 ± 19 years (range, 24 − 79 years), and their body
weight was 61 ± 14kg (range, 42 − 79 kg). The duration
of the disease before the study was 9 ± 4 days in those
with sudden deafness and 14 ± 7 days in those with
postherpetic neuralgia. Each patient received 10 to 15
SG injections during the study (6 to 8 weeks). The total
number of SG injections studied was 188, 94 for each
type of injection. The VAS score, which was measured
only in the five patients with post-herpetic neuralgia,
decreased significantly after treatment with each agent,
without any differences between the agents (Table 1).

Abstract
Neurotropin, a nonproteinaceous extract from the inflamed
skin of rabbits inoculated with vaccinia virus, is reported to
decrease pain effectively when used for stellate ganglion (SG)
injection. We compared the effects of neurotropin SG injec-
tion with those of mepivacaine on pain relief, as well as com-
paring the side effects. One hundred and eighty-eight SG
injections in 15 patients (5 with postherpetic neuralgia and
10 with sudden deafness) were performed either with 1%
mepivacaine 6 ml or with neurotropin 3ml combined with sa-
line 3 ml in turn. Fifteen min before and after the injection, the
pain score, according to a visual analog scale (VAS; only in
patients with postherpetic neuralgia); blood pressure; and
heart rate were checked, and the number of procedures
with Horner’s sign was determined. VAS scores decreased
significantly with both injections. Horner’s sign was observed
on the block side in all procedures with the mepivacaine
injection, but it was seen in only 48 procedures with the
neurotropin injection. Blood pressure and heart rate did
not change. In conclusion, the SG injection of neurotropin
decreased the VAS score in postherpetic neuralgia to the
same extent as mepivacaine. The incidence of Horner’s
sign was significantly lower with neurotropin than with
mepivacaine.
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Local anesthetic is usually used for stellate ganglion
(SG) block, but unpleasant side effects associated with
Horner’s sign (ptosis, myosis), conjunctival hyperemia,
tears, and nasal congestion occur.

Neurotropin, a nonproteinaceous extract from the
inflamed skin of rabbits inoculated with vaccinia virus,
has been used in Japan to treat chronic pain by oral,
intramuscular, or intravenous administration. In this

Address correspondence to: T. Nishiyama, 3-2-6-603, Kawa-
guchi, Kawaguchi 332-0015, Japan
Received: October 17, 2005 / Accepted: February 24, 2006

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



T. Nishiyama et al.: Stellate ganglion injection of neurotropin 241

Horner’s sign was observed on the block side of 94
procedures (all procedures) with the mepivacaine injec-
tion, but it was seen in only 48 procedures with
the neurotropin injection (P < 0.001). No Horner’s
sign was seen on the non-block side with either
agent. Blood pressure and heart rate did not change
significantly and were not different between the agents
(Table 1).

The SG injection of neurotropin decreased the pain
score in postherpetic neuralgia to the same extent as the
SG injection of mepivacaine, but with a decreased inci-
dence of Horner’s sign.

We did not compare the effects of each agent on the
outcome of the patients because more SG injections
than those performed during the study were necessary
in most patients.

We administered neurotropin with saline. Saline it-
self is reported to have no block action on SG in dogs
[1]; therefore, the effects seen with the neurotropin in-
jection in the present study would appear to be due to
neurotropin, not saline. It was reported that the SG
injection of neurotropin 3ml with saline 5 ml induced
analgesia in 14.6min, while intravenous neurotropin did
not induce analgesia in 15min in various human head,
neck, and/or shoulder pain [2]. In our study also,
neurotropin worked in 15min. These findings suggest
that neurotropin acted directly on the SG, and not
through the systemic circulation.

When systemically administered, neurotropin 100
and 200 units·kg−1 has analgesic effects on mechanical
hyperalgesia in a rat model [3] and on the pain caused
by reflex sympathetic dystrophy in a child [4]. The
mechanism of the antinociceptive effect of systemically
administered neurotropin is through the descending
pain inhibitory pathways of the serotonergic and norad-
renergic α2 systems in the spinal dorsal horn [5] or the γ-
aminobutyric acid (GABA)A system [6]. Neurotropin,
when administered intracisternally, intrathecally, or in-
traperitoneally at up to 200mg·kg−1 was reported to pro-
duce therapeutic effects by normalizing the autonomic
nervous system and the immune system under stress,

without discernibly affecting normal functions in mice
[7]. There are no reports to suggest the mechanism of
the effects of the SG injection of neurotropin. However,
it is possible that the SG injection of neurotropin has
effects on the sympathetic nervous system that are simi-
lar to those seen when it is systemically administered
[5], because, in some patients, Horner’s sign was
observed.

Horner’s sign was observed in about half the proce-
dures with the SG injection of neurotropin, while it was
shown in all the procedures with the SG injection of
mepivacaine. Horner’s sign may be induced by either a
pharmacological or a mechanical block of the sympa-
thetic nerves. The reason that it occurred with only half
of the SG injections of neurotropin is not known; it may
have been due to different sensitivities of the patients
(pharmacological block) and/or different locations of
the injected drugs, i.e., different techniques (mechanical
block). However, as all the procedures in our study
were performed by the same anesthesiologist, it seems
that technical differences would not be the reason. In
any case, a drug with which there is a lower incidence of
Horner’s sign may be more beneficial for patients if the
analgesic effects are the same as those of a drug with a
high incidence of the sign.

In conclusion, the SG injection of neurotropin de-
creased the VAS score in patients with postherpetic
neuralgia to the same extent as mepivacaine. The inci-
dence of Horner’s sign was significantly lower with
neurotropin than with mepivacaine.
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Table 1. VAS score, blood pressure, and heart rate

Mepivacaine injection Neurotropin injection

Before injection After injection Before injection After injection
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*P < 0.05 vs before injection
The VAS score was measured only in the five patients with postherpetic neuralgia. Data values are means ± SDs
Before injection, 15min before injection; after injection, 15 min after injection; VAS, visual analog scale
a 32 Patients
b 26 Patients
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