K perplexity

any peptides that may help with sensory conduction,
CMAP recovery, strength, motor-unit recruitment, or
large motor-axon regeneration

There are several peptides with preclinical signals for peripheral sensory/motor axon
regeneration or electrophysiologic improvement, but none is an established, evidence-based
treatment for restoring human CMAPs, motor-unit number/recruitment, or regeneration of
large motor axons. The strongest translational options are not really self-administered
peptides; they are prompt lesion-specific evaluation/repair when indicated, serial EMG-NCS,
rehabilitation, and—in selected surgical contexts—brief low-frequency electrical stimulation. !
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What looks most relevant

Candidate Signal relevant to your endpoints

In rat peripheral-nerve crush and graft
models, a one-time topical
application at the repair site
promoted axon elongation,

C3(156-181) maturation, preferential growth toward

peptide motor targets, and faster motor
recovery. It appears to work partly
through non-enzymatic suppression of
active RhoA, a pathway that limits
axonal extension. Bl

Experimental work summarized in a
recent review reports preferential

motor-neuron neurite outgrowth,
HNK-1

glycomimetic
peptide

improved myelination, more accurate
motor-target reinnervation, and strong
quadriceps functional recovery after
femoral-nerve reconstruction in
animals. 4

In diabetic-mouse neuropathy,
improved motor and sensory
conduction velocity,

. intraepidermal fiber density, axon
Thymosin

diameter, myelin thickness, and
beta-4 (TB4) Y

neurite outgrowth. It also improved
sciatic-nerve microvascular parameters
and Schwann-cell/endothelial
signaling. (21 (&

Evidence level

Animal surgical
models

Animal/local
conduit
models

Animal disease
models

Practical interpretation

Probably the closest match
mechanistically for motor-biased
axon regeneration and larger/more
mature regenerated axons—but itis a
local experimental repair-site therapy,
not a clinically available systemic
peptide.

Particularly interesting for motor-
versus-sensory targeting, but still
biomaterial/conduit research rather than
a usable human protocol.

Among peptide candidates, this has one
of the better fits for conduction and
myelin/axon-caliber biology,
especially if neuropathy is metabolic or
microvascular rather than a fully
transected nerve. It is not proven for
traumatic human nerve regeneration.



Candidate Signal relevant to your endpoints Evidence level Practical interpretation

Often marketed as a nerve-healing
peptide, but human evidence is not
adequate to claim CMAP, strength, or

A rat transection study reported Animal data;
) . i § L. motor-axon recovery. FDA has
improved histology, myelinated-fiber very limited o T "
BPC-157 . specifically noted limited route-specific
parameters, and larger motor action human . .
. . . human safety information plus
potentials. 21 evidence ) . o
impurity/APl-characterization and
immunogenicity concerns for
compounded BPC-157. &
In a rat peripheral-nerve injury model, This is not a peptide-replacement
Growth GH increased axons and Schwann cells Animal data for recommendation. GH/IGF-1 signaling is
hormone / IGF- at the lesion, raised CMAP amplitude, nerve injury biologically relevant, but systemic GH
1 axis lowered CMAP latency, and improved : has meaningful risks and should not be
treadmill performance. 2 treated as a casual regenerative add-on.

Research in PNS and CNS axons

G3BP1-derived suggests disrupting injury-associated Very early Mechanistically exciting for axon-growth
cell-permeable G3BP1 stress granules can restore local experimental competence, but nowhere close to
peptide protein synthesis and increase axon research routine clinical use.

regeneration. Lo

Endpoint-by-endpoint view

Sensory conduction

For impaired sensory nerve conduction—particularly where diabetes, dysglycemia,
microvascular compromise, or distal small-/large-fiber degeneration is involved—T[34 is the
peptide with the clearest animal signal: both sensory and motor conduction velocity improved
alongside better axon and myelin morphology. 2/

That does not establish that it reverses sensory NCS abnormalities in people, nor that it works
for compression, root injury, chemotherapy neuropathy, immune neuropathy, or traumatic
neurotmesis. The cause matters more than the peptide class.

CMAP recovery and strength

CMAP amplitude is a useful marker, but it is not a pure “axon count” metric. It can change with:

® Surviving motor axons and collateral sprouting

* Motor-unit reinnervation and neuromuscular-junction function

* Muscle fiber atrophy/health

e Technical factors such as temperature, stimulation site, electrode position, and edema

GH improved CMAP amplitude and latency in rats, while BPC-157 studies reported increased
motor action potentials in rats. But neither result establishes a credible human CMAP-
restoration protocol. (7 2]

Also, a low or absent CMAP early after injury does not necessarily mean a treatment has failed.
In a rat repair model, CMAP amplitude did not rise until about six weeks, while single-fiber



EMG-type measures changed earlier; reinnervation is inherently delayed relative to early
biological regeneration. (1]

Motor-unit recruitment

No peptide has convincing human evidence for directly restoring motor-unit recruitment.
Recruitment improves when enough axons reach the correct target, mature, remyelinate,
establish stable neuromuscular junctions, and the muscle is retrained.

In practice, the important distinction is:
* Conduction block / neurapraxia: recruitment can recover relatively quickly if axons
remain intact.
¢ Axonal loss / axonotmesis: recovery depends on reinnervation and collateral sprouting.

* Nerve discontinuity / neurotmesis: spontaneous meaningful recovery is unlikely without
timely reconstruction.

Electrodiagnostic testing helps determine which situation you are in. After axonal injury,
Wallerian degeneration can eliminate CMAP/SNAP recordings within days; denervation

changes in muscle may not be visible until roughly 3-6 weeks depending on distance from the
lesion. 12l 11

Large motor-axon regeneration

For the specific aim of rebuilding large, fast-conducting motor fibers, the biologically attractive
targets are:

e Axon extension: RhoA/ROCK inhibition—C3(156-181) is relevant here. 3!

* Motor-target accuracy: HNK-1 glycomimetics and motor-selective guidance approaches. 4!

* Schwann-cell support, remyelination, and vascularity: TB4-type neurovascular effects. [
(5]

* Local protein synthesis after injury: G3BP1 stress-granule disruption. (19!

The limitation is that nearly all of these approaches work best when delivered locally at a
defined repair site, often in a conduit, cuff, hydrogel, or during surgery. That is very different
from systemic or subcutaneous research-peptide use.

What has better real-world support

For a known focal motor-nerve injury, the evidence-backed “regenerative stack” is usually
more valuable than speculative peptide use:

1. Define lesion type and location. Serial EMG/NCS plus imaging when appropriate determine
whether the dominant problem is conduction block, axonal loss, entrapment, root/plexus
pathology, or a discontinuity. Lack of clinical or electrodiagnostic recovery over roughly 3-
6 months can trigger consideration of exploration depending on injury location and
severity.



2. Do not miss the reinnervation time window. Meaningful muscle reinnervation is time-
sensitive; reviews commonly cite an approximately 12-18 month window before motor
end-plate degeneration makes functional recovery far less likely. (3 1]

3. Consider specialist-directed postoperative electrical stimulation. Brief low-frequency
stimulation—often described as 20 Hz for one hour immediately after surgical repair or
decompression—has animal and clinical support for faster axonal regeneration,
preferential motor reinnervation, and earlier target-muscle recovery, although protocols
are not yet standardized. [} [14] [13]

4. Preserve the target muscle and train what is innervated. Progressive resistance work of
functioning muscle, range-of-motion work, avoidance of prolonged
overstretch/contracture, and expert rehab are central. In denervated muscle,
indiscriminate stimulation protocols can be counterproductive or simply ineffective; this
needs a neuromuscular clinician or peripheral-nerve rehabilitation specialist.

5. Correct reversible hiological bottlenecks. Glycemic status, B12/copper deficiency or excess
B6, thyroid dysfunction, alcohol/neurotoxin exposures, medication-related neuropathy,
sleep/apnea, protein-energy status, and ongoing compression can all materially affect
recovery.

Bottom line

If you want the short list:

* Most mechanistically compelling for motor-axon regeneration: C3(156-181) and HNK-1
glycomimetic peptides—but both are experimental, local repair-site technologies. 13114

* Most relevant to conduction/myelin biology: thymosin beta-4—but evidence is mainly
diabetic-animal neuropathy, not human traumatic motor-nerve repair. =

* Most marketed but least decision-ready: BPC-157—animal signals exist, but there is no
adequate human efficacy evidence for CMAP, motor-unit recruitment, or large-axon
regeneration, and safety/quality uncertainties remain. & [

* Best-supported actionable adjunct after repair/decompression: clinician-directed low-
frequency electrical stimulation, combined with timely nerve-surgery and rehabilitation
decisions. 14 121

If you share the nerve involved, mechanism and date of injury, whether there is active
denervation on needle EMG, CMAP amplitude/latency trends, SNAP status, and whether there
is a clear structural lesion or repair, I can map these findings to the most plausible recovery
bottleneck—conduction block, axonal regrowth, motor-endplate preservation, remyelination,
or motor-target specificity.
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