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Abstract Growing evidence of neuroprotective and analgesic
effects by progesterone (PROG) has been obtained in
experimental animal models of neuropathy. In this paper, we
report the results of the first experimental study to test the
efficacy of PROG in a human neuropathy. The effects of a
local administration of 17-alpha-hydroxyprogesterone cap-
roate (17HPC) has been studied in patients with carpal tunnel
syndrome (CTS) and compared with those of a local

administration of corticosteroid (CS) in a analogous CTS
group. Sixteen women affected by mild CTS were selected.
Clinical, electrophysiological and ultrasonographic data of the
median nerve were quantified at 0 (pre-injection), 1 and
6 months after CS or 17HPC injection. One month after
injection, both 17HPC and CS groups exhibited similar
reduction in pain scores, whereas only the 17HPC-treated
group still manifested symptoms relief 6 months after. Only in
CS-treated patients, improvement of the clinical data correlated
with ultrasonographic and electrophysiological changes of the
median nerve. The present study indicates that intra-carpal
injection with a long-acting PROG derivative is effective for
relief of symptoms in CTS. This effect is apparently mediated
by a mechanism distinct from that of the CS.
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Introduction

Recent experimental findings suggest therapeutic approaches
to peripheral neuropathy based on neuroactive steroids
(Melcangi and Garcia-Segura 2006; Roglio et al. 2008b).
For example, sciatic nerve ligature evokes changes in genomic
and biochemical components of neurosteroidogenesis with
increased endogenous concentrations of pregnenolone
(PREG) and 3α,5α-tetraidroprogesterone (Patte-Mensah and
Mensah-Nyagan 2008) suggesting a relationship between
progesterone (PROG) and its metabolites, and peripheral
nerve lesion. Koenig et al. (1995) first demonstrated that
after cryolesion of the sciatic nerve in male mice, application
of either PREG or PROG close to lesion site significantly
increases the thickness of the myelin sheaths measured after
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15 days. Roglio et al. (2008a) reported that nerve crush
injury induces a decrease of the levels of neuroactive steroids
(such as PREG and PROG metabolites) associated with a
temporary loss of sensory and motor functions, and the
administration of PROG or its metabolities (dihydroproges-
terone) promotes nerve repair. Neuroprotective effects of
PROG treatment were also documented in experimental
models of diabetic and toxic peripheral neuropathies. Indeed,
chronic treatment with PROG or its metabolites preserves
nerve conduction, restores skin innervation density and
improves Na+/K+ ATPase activity and gene expression of
myelin proteins, such as glycoproteins, peripheral myelin
protein 22 and glycoprotein zero (Veiga et al. 2006; Leonelli
et al. 2007; Roglio et al. 2009; Meyer et al. 2011).

Neuroactive steroids also interact with pain pathways
(Mensah-Nyagan et al. 2009). It is shown that PROG may
mitigate neuropathic pain-associated behaviour in animal
with peripheral nerve injury (Leonelli et al. 2007; Roglio et al.
2008a; Coronel et al. 2011). Painful neuropathic symptoms
induced in vincristine-treated rats, disappear after 1 week of
PROG administration (Meyer et al. 2011), as well as the
same treatment mitigates pain-induced behaviour since
12 days after nerve crush injury (Roglio et al. 2008a).

In the available literature, studies on the effectiveness of
PROG on human neuropathies are missing. In this paper, the
effect of a single, local, administration of a synthetic
derivative of PROG (17-alpha-hydroxyprogesterone caproate
(17HPC)) has been tested in patients with mild forms of carpal
tunnel syndrome (CTS), an acquired, focal compressive
neuropathy of the median nerve at wrist caused by increased
pressure in the carpal tunnel. CTS causes tingling, numbness
and pain, mostly in the hand. We have also treated a group of
CTS patients with a single, local Corticosteroid (CS) injection.
The CS-treated population was “our reference group”, to
which the effects of local 17HPC injection were compared by
electrophysiological, ultrasonographic and clinical analysis.

Patients and Methods

Diagnostic Criteria and Patients Selection

A prospective study was carried out on 16 hands belonging to
16 women (mean age, 47±5.2; range, 33–54). Patients were
enrolled in the study if the symptoms compatible with clinical
diagnosis of CTSwere confirmed by electrodiagnostic evidence
of delay of the distal conduction sensitive velocity of the
median nerve. CTS was then diagnosed according to American
Academy of Neurology criteria (American Association of
Electrodiagnostic Medicine (AAEN) and American Academy
of Physical Medicine and Rehabilitation 2002). We selected
only minimal–mild idiopathic CTS: i.e. patients belonging to
class I and II according to internationally accepted criteria

(Padua et al. 1997). In minimal–mild form of CTS, the nerve
damage mainly consists in localised myelin alteration of
sensory axons (Werner and Andary 2002). Other mandatory
inclusion criteria were female gender. Exclusion criteria were:
previous conservative or surgical treatments for CTS, preg-
nancy, lactation, estrogen drugs, onset of CTS symptoms after
hand trauma, diabetes and other systemic disease, polyneur-
opathy, brachial plexopathy, neuropathy of the ulnar nerve at
elbow and history of cervical radiculopathy. Patients who were
eligible for participation were informed about the study by the
neurologist and received written information about the trial.
The Medical Ethical Committee of the University of Siena
approved the study protocol (Milani et al. 2010).

Treatments and Drugs

Patients were randomly allocated to one of two groups: (I)
single corticosteroid (triamcinolone acetonide, 20 mg/0.5 ml,
Triamvigi, Fisiopharma), or (II) single synthetic derivative of
PROG (17HPC, 85 mg/0.5 ml, Lentogest, A.M.S.A.)
ultrasound-guided injection. At the end, each group consisted
of 8 subjects. The choice of 17HPC was due to its prolonged
duration of action (7–19 days) with respect to that exerted by
natural PROG (Wu and Allen 1959). Corticosteroids have a
documented efficacy in CTS (Marshall et al. 2007),
representing the main alternative to surgery. The injection
was performed by the same rheumatologist, experienced in
ultrasound-guided injections. The exact point of the injection
was identified during the ultrasonography (US) examination.
The drug (17HPC or CS) was positioned at the tunnel inlet
between the median nerve and the flexor ulnaris tendon just
underneath the flexors’ retinaculum, using a technique
described previously (Grassi et al. 2002). Clinical, electrophys-
iological and ultrasonographic evaluations were performed
prior to injection (on the same day before the injection) and at
1 and 6 months after.

Clinical Evaluations

For subjective evaluation of symptoms, the Italian version
of the self-administered Levine/Boston questionnaire (BQ)
(Levine et al. 1993; Padua et al. 1998) was completed by
patients. The BQ is divided into two parts. Part I (11 items)
assessed severity of hand symptoms (BQ-SYMPT) and part
II (8 items) assessed functional status of the hand (BQ-
FUNCT) in patients who have CTS. Five answers to each
question were possible and scored as 1–5 according to the
severity of the symptoms or the difficulty carrying out a
certain activity. Each score was calculated as the mean of
the responses of the individual item. Severe impairment
was indicated by a high score. These scales are reproduc-
ible, internally consistent, responsive to clinical change and
they measure dimensions of outcomes not captured by
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traditional measurements of impairment of the median
nerve. For these reasons the BQ questionnaire is currently
used in studies of outcomes of treatments for CTS.

In addition a visual analogue scale (VAS) for pain was
administrated. Patients were instructed to point to the position
on the line between the faces to indicate how much hand pain
they were currently feeling. The far left end indicated 'No
pain' and the far right end indicated 'Worst pain'.

Electrophysiological Evaluations

Electrophysiological studies were performed using a Synergy
Medelec electromyograph. Surface recording electrodes
(Ag/AgCl) were placed over the motor point of the abductor
pollicis brevis (APB). Distal motor latency (DML) was
measured with a distance of 7 cm between the stimulation
point of the nerves at the wrist and APB muscle. Electrical
stimuli were delivered by a constant current stimulator
through bipolar surface electrodes. A rubber-suction surface
recording electrode placed on the wrist and stimulating ring
electrodes placed on the fingers were used for sensory
neurography. Maximum orthodromic sensory conduction
velocity (SCV), and maximum sensory action potential
amplitude (SAPa) of the median (M3, middle finger–wrist;
M4, ring finger–wrist) and ulnar (U4, ring finger–wrist) were
calculated. Skin temperature wasmaintained at >32°Cwith an
infrared lamp. Neurographic values at least 2 SD (standard
deviation) above or below the mean of the normative data of
our laboratory were considered abnormal. Patients were
eligible for the study if electrodiagnostic studies demonstrated
any one of the following: (1) abnormal comparative test, i.e. a
difference of >10 m/s between sensory conduction velocity of
the M4 and U4 nerves; (2) abnormal digit/wrist sensory
conduction velocity (M3<45 m/s and/or M4<43 m/s) and
normal DML (<4.3) ms of the median nerve.

Finally, recruitment properties of the median nerve were
studied by analysing the relationship between the intensity of
electrical stimulation and the size of sensory and motor
responses, i.e. the input–output curve (I-O curve). In order to
determine median nerve SAPa and compound muscle action
potential (CMAP) amplitude, we used the threshold that
produced a SAPa of 1 μV and a CMAP of 0.1 mV
respectively; all responses were averaged. Stimulus intensi-
ties were increased in steps of 0.2 mA until the maximum
wave was obtained. I-O relationship data were fitted to a
Boltzmann sigmoidal function by the Lavenberg–Marquard
non-linear least-mean-square algorithm (Press et al. 1986).
Recruitment curves were constructed by normalizing stimu-
lus currents. This enabled comparison of individual I-O
relationships. We chose to perform the I-O curve because
this technique reveals electrophysiological abnormalities
not detectable with conventional neurophysiologic test
(Ginanneschi et al. 2006). Indeed, in addition to conventional

parameters such as maximum amplitude, latency and maxi-
mum conduction velocity of a peripheral nerve, I-O curve
allow to analyze the following variables: (a) V50, i.e. the
intensity to active 50% of sensory axons, (b) slope indicating
the recruitment efficiency (gain) and (c) plateau phase,
reflecting the maximal size of SAP as well as the activation
of axons that are ultimately recruited

Ultrasonographic Evaluations

US have been reported to be useful diagnostic tools in CTS,
providing information on the median nerve structure and
surrounding structures (Beekman and Visser 2003). The
increase in median nerve size in CTS is mainly attributed
to the presence of oedema. In this study, we have performed
an US evaluation essentially to track the changes of the
median nerve size during the follow-ups. High-resolution US
was executed by the same rheumatologist, experienced in
musculoskeletal US, at the Rheumatology section of Siena
University. A real-time scanner (Technos Mp, Esaote,
Genoa, Italy) with a 5–10 MHz linear array transducer was
used. We performed longitudinal and transverse scans of the
median nerve from the distal segment of the forearm to the
tunnel outlet. The cross-sectional area (CSA) of the median
nerve was measured at the tunnel inlet (just before the
proximal margin of the flexor retinaculum). CSA measure-
ments were performed at the inner border of the thin
hyperechoic rim of the nerve (perineurium) using the manual
tracing technique. The weight of the probe was applied
without additional pressure. The intraobserver reliability for
nerve measurement has been tested previously and published
elsewhere (Mondelli et al. 2008).

Statistical Analysis

Data were tested for their normality (Kolmogorov–Smirnov
distance method). Values in the three groups (before, 1 and
6 months after injection) were compared using one-way
analysis of variance (ANOVA). If comparison of the groups
showed a significant difference, Bonferroni’s multiple com-
parisons test was performed.

Results

Prior to the injection, there were not significant statistical
differences between 17HPC- and CS- treated groups, with
regard to electrophysiological, ultrasonographic and clinical
parameters. The outcome of all injections was good and
there were no complications. In particular, women did not
report menstrual cycle changes, other systemic effects, or
local side effects. Figures 1 and 2 show BQ and VAS scores
(respectively) before and 1 and 6 months follow-up with
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the statistical differences. In 17HPC-treated patients, both
BQs (SYMPT and FUNC) (Fig. 1a, b) and VAS scale
(Fig. 2a) improved significantly at 1 month, keeping the
statistical significance even at 6 months. In CS-treated
patients, BQ-SYMPT (Fig. 1c) and VAS scale (Fig. 2b)
improved significantly at 1 month, but they significantly
worsened at 6 months follow-up. There were no significant
differences in BQ-FUNC in CS-treated group (Fig 1d).

Nerve conduction values with statistical analysis are
illustrated in Table 1. M3 and M4 SCV and M3 SAPa

showed significant improvement at 1 month follow-up in CS-
treated group. There were no significant differences in
median nerve conduction values in 17HPC-treated group.
Figure 3 shows the sensory recruitment curves of the 17HPC
(A) and CS (B) treated subjects, at pre-injection state and 1
and 6 months after the treatment. The relationship between
the stimulus intensity (input) and the size of the response
(output) defines the characteristic of sensory axon recruit-
ment. The sensory I-O curves of the median nerve were
significantly different at the three times for CS treated
patients (P<0.0001; F: 21.8; post hoc comparison: pre versus
1 month P<0.001, 1 month versus 6 months P<0.001, pre
versus 6 months not significant). Then, the I-O curve in CS-
group improved at 1 month with respect to pre-injection, and
deteriorated at 6 months with respect to 1 month follow-ups.
The curves obtained pre-injection and at 6 months follow-up
were not significantly different. The sensory axonal recruit-
ment did not show statistical differences at the three times for
17HPC treated subjects. The parameters of the I-O curve are
reported in inserts located in Fig. 3. The motor I-O curves did
not show statistical differences.

Figure 4 shows the CSA of the median nerve in the
17HPC treated patients (Fig. 4a) and CS patients (Fig. 4b).
In the 17HPC group, the mean CSAwith SE was 11.97 mm2±
0.7 before injection, 12.04 mm2±0.54 at 1 month follow-up
and 12.26±0.7 at 6 months follow-up. In the CS group, the
mean CSA with SE was 12.55 mm2±1.7 before injection,
10.79 mm2±1.32 and 12.28±1.53 at 1 and 6 months follow-
ups, respectively. A statistically significant change was docu-
mented only in CS group: a decrease at 1 month follow-up and
an increase at 6 months follow-up with respect to 1 month
follow-up (P=0.006, F=7.53; post hoc test: pre-injection versus

Fig. 1 Box plots of minimum, 25th percentile, median, 75th
percentile and maximum of Boston questionnaire symptom (BQS)
scores and Boston questionnaire functional (BQF) scores of 17-alpha-
hydroxyprogesterone caproate (17HPC)-treated (a, b) and corticoste-
roid (CS)-treated patients (c, d) before treatment (PRE), and at follow-
up 1 (1 M) and 6 months (6 M) after injection. Each box plot includes
eight patients. The mean values with SE at the three stages were: in

17HPC group: for BQ-SYMPT—2.94±0.23, 1.98±0.23 and 2.01±
0.32; for BQ-FUNCT—1.76±0.17, 1.35±0.12 and 1.47±0.22 and in
CS group: for BQ-SYMPT—2.86±0.15, 1.48±0.16 and 2.37±0.26;
for BQ-FUNCT—1.70±0.24, 1.59±0.19 and 1.97±0.28. Statistical
analysis: a P=0.0065 and F=7.37; b P=0.03 and F=4.3; c P<0.0001
and F=22.25 and d not significant. Multiple comparison test: *0.05;
**0.01; ***0.001; N.S. not significant

Fig. 2 Box plots of minimum, 25th percentile, median, 75th percentile
and maximum of VAS score of 17-alpha-hydroxyprogesterone caproate
(17HPC)-treated (a) and corticosteroid (CS)-treated patients (b), before
treatment (PRE), and at follow-up 1 (1 M) and 6 months (6 M) after
injection. Each box plot includes eight patients. The mean values with
SE at the three stages were: in 17HPC group—5.63±1.1, 1.5±0.98 and
2.12±1.07 and in CS group—4.94±0.94, 0.5±0.5 and 3.875±1.
Statistical analysis: a P=0.001 and F=10.27; b P=0.0054 and F=
7.74. Multiple comparison test: *0.05; **0.01; N.S. not significant
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6 months follow-up not significant; pre-injection versus 1 month
follow-up P<0.05, and 1 versus 6 months follow-up P<0.05).

Finally, in the CS-group the improvement (and/or the
deterioration) of the VAS score followed the improvement
(and/or the deterioration) of both CSA (cross sectional area)

and plateau value of the I-O curve of the median nerve
(Fig 5b). Conversely, in 17HPC group (Fig 5a) the
improvement of the clinical scores (i.e. the VAS scale) was
not correlated with electrophysiological or morphologic
changes of the median nerve.

Table 1 Nerve conduction parameters pre-17-hydroxyprogesterone caproate and corticosteroid (triamcinolone acetonide) infiltration and at 1 and
6 months follow-up, with respective statistical differences

Hydroxyprogesterone caproate Corticosteroid

Pre-infiltration 1 month
follow-up

6 months
follow-up

Pre-infiltration 1 month
follow-up

6 months
follow-up

Median DML (ms) 3.74±0.45 3.64±0.26 3.74±0.42 3.76±0.3 3.73±0.2 3.8±0.45

Median CMAP (mV) 9.25±2.49 8.47±2.56 8.28±2.05 9.5±2.9 10.5±1.9 9.47±3

M3 SCV (m/s) 47.9±3.8 49.14±3.3 46.7±4.67 46.7±3.9 49.93±2.6* 48.7±7.8

M3 SAPa (μV) 12.8±10 11±6.3 10.83±9.7 11.5±2.3 17.68±7* 13.93±6

M4 SCV (m/s) 43.36±5.9 44.95±4.8 45.74±7.9 44.86±5.2 47.6±4.5* 47.19±8.7

M4 SAPa (μV) 7.87±4.5 8.55±4.33 8.62±3.6 7.23±2.3 8.96±1.7 8.7±5.9

U4 SCV (m/s) 59.6±6 61.2±3.4 62.28±6.6 61.21±3.7 62.57±3.3 63.9±3.5

Results are reported as mean values±standard deviation. ANOVA resulted in a significant difference for M3 and M4 SCVand M3 SAPa (P<0.05)
in triamcinolone-treated group

DML distal motor latency, CMAP compound action potential, M3 median nerve (middle finger–wrist), M4 median nerve, ring finger–wrist, U4
ulnar nerve (ring finger–wrist), SCV sensory conduction velocity, SAPa sensory action potential amplitude, n.s. not significant

*P<0.05 versus pre-infiltration (the results of the post hoc Bonferroni test are reported only when significant)

Fig. 3 Size of sensory responses versus stimulus intensity of the
median nerve before 17-alpha-hydroxyprogesterone caproate (17HPC)
(a) and corticosteroid (CS) (b) injection, and at 1 and 6 month follow-
ups. The stimulus intensity is expressed as a multiple of mean
sensory-wave threshold (X STh) of subjects. The tables in the figure
report the mathematical description of the Boltzmann sigmoidal
function. The mathematical description refers to the average input–
output curve. Each curve represents the average of eight subjects.

(M3: third finger-wrist). The only statistical significance is for the
plateau (top) of the sensory input–output curve in CS-treated subjects:
P<0.0001 and F=21.7; multiple comparison test: *0.01. Filled circle
represents experimental points obtained before infiltration; empty
circle represents experimental points obtained 1 month after infiltra-
tion; empty rhombus represents experimental points obtained 6 months
after infiltration
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Discussion

In the present study the effectiveness of local injection of
the 17HPC was compared with that of local CS injection in
selected mild CTS patients. At 1 month follow-up clinical
scores showed that both 17HPC and CS treatments reduced
positive symptoms. At 6 months follow-up, symptoms
relief only persisted in 17HPC-treated patients, whereas
clinical scores of CS group returned to the pre-injection
values. This transient effect of local CS injection has
already been described (Marshall et al. 2007).

In CS-treated group, the changes in CSA and electrophys-
iological values of the median nerve followed clinical score

values (Fig. 5). Indeed, morphometric and electrophysiolog-
ical data exhibited a significant, transient improvement at
1 month follow-up while 6 months later they were again at
pre-injection levels. The positive relationship between
median nerve changes (both in terms of morphology and
conduction) and symptoms, confirmed that clinical improve-
ment was mainly due to the anti-oedema effect of the CS
(Cartwright et al. 2011).

By contrast, in the 17HPC-treated group ultrasonographic
and electrophysiological values at 1 and 6 months remained
constant despite the persistent clinical improvement (Fig. 5).
The absence of relationship between morphometric-functional
data and symptoms relief implies that 17HPC acted by a
different mechanism with respect to CS.

Hydroxyprogesterone (HP) is a naturally occurring
metabolite of PROG and 17HPC is a synthetic derivative of
this neuroactive steroid sharing the pharmacologic actions of all
progestins. It is well known that 17HPC possesses progesta-
tional activity in pregnancy to prevent preterm birth, though its
mechanism of action is still debated (Facchinetti et al. 2007).
Indeed, even if its activity in eliciting gene expression is
comparable to that of PROG (Attardi et al. 2007), 17HPC is
able to act not only on classical PROG receptor but also on
glucocorticoid receptors (Attardi et al. 2007). 17HPC is not
hydrolyzed to 17HP and caproate, that is, the structure of 17-
HPC remains unchanged during metabolism by human
enzymes (Sharma et al. 2008). The observations of Sharma
et al. (2008) do not support the hypothesis that 17-HPC is a
pro-drug that gets metabolised to PROG or HP.

As the involvement of small nerve fibers is an early event in
CTS (de Tommaso et al. 2009), a likely effect of the 17HPC

Fig. 4 Box plots of minimum, 25th percentile, median, 75th
percentile and maximum of cross-sectional area (CSA) of the median
nerve at wrist, before injection (PRE) and at 1-month (1 M) and 6-month
(6 M) follow-ups. Each box includes eight patients. *P<0.05. N.S.
not significant

Fig. 5 Graph showing cumulative changes for test values over
6 months in 17-alpha-hydroxyprogesterone caproate (17HPC) (a)
and corticosteroid (CS)-treated (b) patients. In the latter (b), the
improvement (and/or the deterioration) of the VAS score followed the
improvement (and/or the deterioration) of both CSA (cross-sectional

area) and plateau value of the I-O curve of the median nerve.
Conversely, in 17HPC group (a), the improvement of the VAS score
was not correlated with the electrophysiological or morphologic
changes of the median nerve
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on A-delta and C-fibers, is the most immediate hypothesis to
explain the symptoms disappeared. The restoration of both
intra-epidermal and dermal nerve fiber density and thermal
nociceptive threshold following treatment with PROG and its
derivates in experimental diabetic neuropathy (Leonelli et al.
2007; Giatti et al. 2009), supports our hypothesis. These data
might be attributable to a greater capacity of small size fiber
(i.e. nociceptive neurons) versus large myelinated axons for
terminal sprouting and functional reinnervation (Navarro et al.
1994; Verdú and Navarro 1997). Absence of changes in the
maximum size of SAP (i.e. plateau phase of the input–output
curve) following PROG administration in the present study,
does not exclude mechanisms such as terminal sprouting or
functional reinnervation of nocipetive fibres since their
contribution to the overall size of SAP is negligible.

However, other contributorymechanisms can be considered.
Progesterone has proved to modulate voltage-gated Na+

channels (Johannessen et al. 2011), Ca+ current (Bielefeldt
et al. 1996; Xu et al. 2005), Na+/K+-ATPase activity (Leonelli
et al. 2007) by which it may restore membrane polarization in
injured axons. Since there is evidence that peripheral nerve
injury produces an acquired channellopathy causing changes
in axonal membrane excitability (Rizzo et al. 1996), injection
of 17HPC may restore membrane stability thus limiting
ectopic impulses responsible for pain and paresthesia.
Moreover, PROG may modulate pain signal transmission via
regulating P2X3 receptors, a nociception-related receptors
localised within the nociceptive system (Fan et al. 2001).
Finally, interaction of 17HPC with PROG receptors may
involve the opioid system (Dawson-Basoa and Gintzler 1998;
Pluchino et al. 2006; Coronel et al. 2011). It has been shown
that opioid receptors of peripheral terminals of thinly
myelinated and unmyelinated sensory nerves (Stein et al.
1996, 2003; Hassan et al. 1993) are up-regulated in the course
of peripheral tissue inflammation (Stein and Zöllner 2009).
When neuronal opioid receptors are occupied by an agonist,
such as the 17HPC, the peripheral release of excitatory
neuropeptides (e.g. substance P) is inhibited and initiation of
action potential in myelinated and unmyelinated thin afferents
is, therefore, limited (Yaksh 1998). In addition, since
inflammatory cells release opioids (Stein et al. 2003) and
express PROG receptors (King et al. 1996), the possibility that
17HPC promotes the release of opioid peptides could be also
taken into consideration.

As mentioned in introduction, PROG can promote myelin
repair in injured animal nerve. In our study we failed to show
effect of 17HPC on nerve sensory conduction and nerve
recruitment curve. Then, our data suggest that the effect of a
single injection of 17HPC was mainly due to its capabilities
for interacting with pain system rather than promoting myelin
repair. On the other hand, the ability in promoting myelin
repair has been shown to be related to the amount of drug
dispenses (Leonelli et al. 2007) and the dose used in the

present study was only a very small fraction of that used in
animal experimental neuropathy. Also, the effects here
presented refer to a single local injection of drug, at variance
to the observations so far available in the literature. (Veiga et
al. 2006; Leonelli et al. 2007; Roglio et al. 2008a, 2009;
Coronel et al. 2011; Meyer et al. 2011).

In conclusion, data here reported suggest that 17HPC is
significantly effective with respect to short and long-term
clinical outcomes in a model of human neuropathy. Although
such antinociceptive effect after a single 17HPC administra-
tion is, per se, clinically relevant, we believe that the present
findings might also represent an interesting background to
verify in future experiments the effectiveness of PROG in
promoting nerve repair in humans.
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