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" MICROCURRENT THERAPY

Kenneth R. Morgareidge, Ph.D., and Robert D. Chipman, M.S.

Editorial Comment

Recent interest in the technical as-
pects of microampere theories suggested
tnclusion of this article at this time. Our
readers should contact the authors for
further details and data.

icroCurrent Therapy
{(MCT) has arrived on the
scene al an opporliune
time to help health care profession-
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als in their gquest for more cost-
effective patient treatment tech-
niques. The wide range of soft tis-
sue dysfunctions being addressed
by this noninvasive, nonpharma-
ceutical modality suits it ideally to
physical therapy.

Microcurrent first gained popu-
larity in treatment of wounds, non-
union fractures, and bone im-
plants, where it has become an ac-
cepted procedure with orthopedic
surgeons and physical therapists
(6, 8, 20). More recently, MCT has
been applied with success to spasm,
inflammation, edema, connective
tissue problems, etc. (19). Fortu-
nately, relatively inexpensive,
state-of-the-art MC'T devices are
available so that practitioners can
explore their virtues readily.

A basic definition of MCT is in-
troduction of a small electrical cur-
rent into the body to achieve a ther-
apeutic effect. However, there is far
more to this concept than just us-
ing lower current (millionths in-
stead of thousandths of an am-
pere). Electrical stimulation in-
volves two primary systems—the
bioelectric stimulator and the bio-
system (patient) to which this de-
vice is applied. In the case of the
stimulator, there are only three
variables: waveform, intensity, and
frequency. Many more variables
characterize the patient. For ex-
ample, capacitances of skin and
combinations of soft and connec-
tive tissue, {luid, and bone all de-

pend not only on constituent ma-
terials, but also on stimulator
waveform frequency. Interactions
between all such variables deter-
mine the relative effectiveness of a
given bioelectrical stimulator when
used for treating a specific dysfunc-
tion.

There are two dominant consid-
erations in patient treatments:

1. The patient’s perception of
treatment comfort.
2. The patient’s and the practi-

tioner’s perceptions of treat-
ment effectiveness.
State-of-the-art MCT devices

utilize combinations of low voltage,
low frequency, and unique wave-
forms such that treatments are es-
sentially subsensory. FEven the two
most popular EMS concepts, high
volltage and interferential, are de-
cidedly sensory.

When considering the output pa-
rameters of these different con-
cepts, it becomes obvious that
MCT does not supply sufficient
electrical energy to provide neural
stimulation, whereas conventional
EMS devices do. There simply is
not enough current invoived in this
concept to develop action poten-
tials in excitable tissue. Therefore.
the acronym MENS, commonly
used to describe MC'T, is not only
inaccurate but, also, misleading.
We must look to mechanisms other
than neural stimulation to explain
how MCT works.

Most of the published research
on the effects of microcurrents on
soft tissue injury have described
the accelerated healing of ulcers in
the skin and associated suppres-
sion of bacterial growth (2, 9, 1],
20). A skin ulcer is an injury that
is visible and easy to assess. The
rate of healing can be gauged by
measuring the size of the ulcer, and
bacterial samples are obtained eas-
ilv with a swabh. There is now sub-
stantial evidence from laboratory
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studies that microcurrent enhances
cell multiplication in connective
tissue, also speeding formation of
new collagen in injured tendons
and helping to increase strength in
healed tendons (1, 17). Accelerated
healing of ligament and tendon in-
juries has been reported by the phy-
sician of a Canadian olympic team
(17). By routinely using MCT, he
reduced recovery time to one-third
that normally experienced by ath-
letes with anterior cruciate liga-
ment and achilles tendon prob-
lems. Also, there is evidence that
MCT can cause a substantial and
long-lasting reduction in chronic
back pain (13).

Bioelectricity, Tissue
Regeneration, and Healing
Much of what we know about elec-
trical currents in the body comes
from the work of Robert Becker
(4). He spent many years studying
regeneration in the salamander and
other animals, and as an or-
thopedic surgeon, pioneered the
methods used today for treating
non-union fractures. Microcur-
rents were first seen at amputation
sights and in conjunction with
other injuries. Becker called these
“currents of injury” or “stump cur-
rents.” These electrical currents at
injury sites were associated with
the animals’ abilities to regenerate
damaged or lost limbs. The greater
the current density, the more com-
plete the regeneration. This helped
explain the differences between
various types of animals in their
regenerative abilities. Many ani-
mals, especially when young, can
regenerate lost limbs or portions
thereof. The most proficient in this
function is the salamander, which
coincidentally has the greatest in-
jury current density of all land an-
imals.

Becker's most astonishing dis-
covery was that, under the influ-
ence of an appropriately applied
direct current, certain cells are ca-
pable of dedifferentiation. He
found that, in frogs, mature, fully
differentiated cells are abie to re-
trogress to an embryonic form,
then redifferentiate into whatever
cell types are needed for complete
regeneration.

In the case of human beings,
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We must enter
the shadowy
world of cell
molecular biology

there is the question as to whether
microcurrent is effective through a
regeneration or a healing process.
This is a very significant distinc-
tion. Healing involves mature, fully
differentiated cells multiplying and
building new tissue as fibroblasts
lay down collagen or as epithelial
cells migrate over an open wound.
Regeneration is the dedifferentia-
tion, or regression of cells to a more
primitive form, and their subse-
quent redifferentiation into cells of
complex tissues and organs. Also,
it is possible that existing primitive
cells differentiate into these more
complex forms. Although regener-
ation occurs naturally in salaman-
ders, can be induced in frogs, and
has been seen in very young main-
mals (including human children),
solid evidence is lacking as to true
regeneration in adult mammals.
Both Becker (4) and Norden-
strom verified that the body con-
tinuously generates low-level direct
currents during healing (18). At
first glance, it might appear that
conduction of these currents is
through the electrolyte solution
present everywhere in the body.
However, although ionic solutions
do conduct electricity, ions are
large, slow-moving particles, and
an ionic current dissipates in a very
short distance. lonic currents are
very influential across cell mem-
branes, but they are not suited to

long-distance transmission.

Although nerve signals, which
are electrochemical events, are
transmitted over large distances in
the body, we cannot assume that
electrical currents use the same
channels. However, there is a
vastly greater network of cells that
supports and nurtures the neurons.
These are the glial cells in the cen-
tral nervous system and Schwann
cells in the peripheral nerves. Neu-
ron cell bodies reside in the brain
and spinal cord, their axons and
dendrites extending outward to
form the peripheral nerves that
connect every part of the body to
the CNS. The glial and Schwann
cells are electrical conductors that
do not transmit discrete signals
like neurons, but rather carry very
small direct currents. These cur-
rents may have a profound effect,
either directly or through the mag-
netic fields they generate, not only
on the neurons which they sur-
round, but also on the cells.

Another possible conductor of
electricity is the circulatory system,
particularly the capillaries. Nor-
denstrom has found that in an area
of injury a positive charge builds
up, which seems to serve as an elec-
trical sink and attracts negative
current flow (18). Concentration of
the injury current is enhanced fur-
ther by the ability of the circulatory
system (capillaries) to conduct
electricity. This happens when the
normally ion-permeable walls of
the capillaries become less so in
dysfunction, forcing an increased
current flow through these chan-
nels to the point of injury. Norden-
strom has had some very positive
results in causing lung tumors to
regress by using electrical currents
(18).

Even more interesting is the idea
that collagen, the most common
protein in the animal kingdom,
may bhehave as a semiconductor. A
semiconductor is a material that
offers very low resistance to small

currents, thus permitting their

ready transmission. Conversely, a
semiconductor opposes transmis-
sion of large currents with very
high resistance. Semiconductors
are usually crystals, and the colla-
gen in many structures has crystal-
line properties. Collagen under
stress will generate small electrical
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* potentials in the same way that

hone does (piczoelectrie effect). As
a semiconductor medium, collagen
could be the network that carries
small currents all over the bodyv.

Then there is that bhiological
“will-o-the wisp,” the meridian.
The functional existence of merid-
ians is a basic tenet of Chinese
medicine. Their physical existence
has been demonstrated by the use
of radioactive tracers injected at
acupuncture points (12). Although
the tracers distributed along the
meridians, their anatomical nature
remains in dispute. The Korean in-
vestigator, Kim Bong Han has
claimed histological demonstra-
tion, but so far his results have not
been reproduced (12). Meridians
also have been shown to bhe low
impedance conductors of electricity
(15). Such channels must be very
thin and delicate, scarcely distin-
guishable from surrounding con-
nective tissue. It is quite possible
that the flow of {luid or electricity
is necessary to keep them open, and
if collapsed, thev become virtually
invisible.

The actual [unction of meridians
remains a subject of speculation.
They contain large amounts of
DNA nucleotides and a number of
hormones, including  adrenalin.
Theyv apparently are among the
earliest structures to form in the
embryo, and mayv act as guides for
the formation and later mainte-
nance of other vessels and organs.
All of these mechanisms may be
involved in the transmission of mi-
crocurrents, Some routes may be
more important than others. de-
pending on the magnitude of the
electrical current. In a related mat-
ter, 1t is known that chronically
tight muscles and connective tissue
suffer damage. Such dysfunction
might derive not just from ischemic

loss of nutrients, but an area of

tightness might actually “squeeze
out” essential electrolvte-contain-
ing water, changing and reducing
the electrical conductivity of the
tissue in that area. It has been ob-
served by body workers thhat micro-
current treatment is much less ef-
fective for those who are even mod-
eratelv dehvdrated or lacking in
electrolyvtes. MCT seems to require
electrically conductive tissue in or-

der to transmit current into an
area. This may also be true of acu-
puncture. B

Cellular Response to
Microcurrents

We must enter the shadowy world
of cell molecular biology to address
the issue of how cells respond to
electrical currents in a way that
increases their healing activity.
The effects of small currents on the
cell and on the organism are
equally profound, but of a very dif-
ferent order of magnitude. The pri-
mary organizing factor of the body
now appears to be electromagnetic
(12). Electricity not only influences
metabolism of the individual cell,
but it also tells the cell where it fits
mto the larger scheme of things,
i.e., the organism. Electromagnetic
fields form the orienting “map” by
which the body forms and by which
cells “know”™ where to go to fit in.

Cells are extremely sensitive to
electrical fields, but the precise
ways in which they react are not
well understood. It is very tempting
to speculate, as some have done,
that electricity flows through the
cell, charging it up in a manner
similar to charging a battery. This
argument, based on Cheng's pro-
posal of augmented chemiosmosis
in the mitochondria (10), claims
that electricity causes the move-
ment of hydrogen ions across the
mitochondrial membrane powering
formation of ATP, rather like
water driving a turbogenerator. As
attractive as this argument is, it
contains a basic flaw. Cells are sur-
rounded by '‘a membrane that is
mostly lipid (fat), which is an ex-
cellent insulator. It just isn’t feasi-
ble that microcurrent can pass
through this insulator and flow di-
rectly through cells. This theory
simply is not compatible with the
extraordinary complexity and so-
phistication of the cell.

Becker's original ohservations of
frog red blood cells led to the con-
clusion that cellular changes in re-
sponse to electrical currents began
at the membrane and worked their
wav inward to the nucleus. Once
affected, the nucleus directed on-
going cellular changes. even after
the current was turned off (5).
There seems to he a switching

mechanism at the cell membrane
that controls what goes on inside
the cell. If an appropriate signal is
received at the membrane. then the
cell will change its behavior accord-
ingly.

In the present consideration, the
switch probably is triggered by cal-
cium. Calcium ion has long been
recognized as one of the important
internal messengers of the cell (14).
For example, the nerve impulse
along an axon opens calcium gates
in the axon terminal. This allows
an influx of calcium ions which sig-
nals the membranes of the synaptic
vesicles to merge with the presyn-
aptic membrane, releasing neuro-
transmitter into the synaptic cleft.
But this is only one example. The
entrv of calcium into the cell and
the subsequent formation of a cal-
cium-protein complex called cal-
modulin is necessary for the syn-
thesis of proteins and DNA, cellu-
lar secretion, ATP recvceling, and
numerous other cell processes.

Obviously, the entry of calcium
into the cell is implied in the con-
trol of cell growth and gene expres-
sion (i.e.. differentiation and dedif-
ferentiation). Electrical stumuta-
tion of fibroblasts increases the
svnthesis of protein and of DNA
(3. 7). Although evidence is not vet
totally conclusive, there is a strong
case for the notion that microcur-
rent triggers productive mecha-
nisms involving calcium gates in
cell membranes (14, 16).

Calcium gates are protein inclu-
sions in the cell memhbrane and
have great mobility. conceptually
like ice cubes in a shallow pan of
water. These gates have been
shown to move in an electrical field
toward the negative electrode (elec-
trophoresis) (16). Increased entry
of calcium on the npegatively
charged side of the cell would pro-
vide a triggering directinonal signal
to the cell. Perhaps this explains
whyv electrode polarity often seems
important in microcurrent treat-
ment.

This phenomenon also mav ex-
plain why chronically tight muscles
and connective tissue suffer dam-
age. Not only is there an ischemic
loss of nutrients but. also. reduc-
tion of capillary circulation dimin-
ishes electrical conductance of in-
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volved tissue. The tightness may
actually “squecze out”™ the ealeium-
containing solution from the are:
of dysfunction, making this essen
fial electrolyte Tess available to the
cell. It has been observed by many
therapists that microcurrent treat-
ment is much less effective on pa-
tients who are even moderately de-
hvdrated or who have low electro-
Ivte levels. There is the additional
possibility that tightness and de
formity of tissue itself mnight reduce
the conductivity of corresponding
collagen and meridians.

Conclusion

Attempting to understand micro-
currents gives rise (0 many more
questions than there are answers.
Preciselv how these currents work
in the body, what types of dysfunc-
tions they can be applied to effect-
possible contraindications, long
term effects of their use are just a
few of the issues that need to be
addressed. Such queries lead di-
rectlv to related questions about
itability and licensing, which must
be dealt with at a completelv dif-
ferent level.

Nao doubt healing of certain tvpes
of injuries is significantly acceler-
ated by appropriate application of
microcurrent. Much of this is due

to externally triggered increase of
ATP (energy) formation and pro-
tein svnthesis within cells. It re-
mains for therapists and research-
ers to explore with sensitivity and
care the hest uses of this powerful
tool.
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NEW PRODUCTS

BIOPULSE

BIOPULSE is the major new entry
into the microcurrent therapy field.
The unit is a classic example of
combining top electronic technol-
ogy of the late ‘80s with the most
advanced concepts of electrical
stimulation. The unit heralds the
emergence of MicroCurrent Ther-
apy (MCT) as perhaps the most
significant form of electrical stim-
ulation ever developed. BIOPULSE
makes it easier 1o utilize all the
proven methods and techniques of
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MCT. The simplified design lends
itself Lo easier application in the
clinic. With all solid state, modular
construction, light weight, and
compact size, this unit quickly be-
comes a mainstay for the busy ther-
apist. Special features include
three electrode-pad circuit truunks,
light hand-held electrode probes
for use in trigger point search, eval-
uate and treat techniques. No spe-
cial attachments or insulation are
required for intraoral applications.
Light, durable lead wires enhance
trouble-free, applications of MCT
through practitioners hands. BIO-
PULSE comes with its own hard-
side, foam-lined carrving case,
making a light 11 pounds for each
transport. For information contact
NAPCOR. 95.11-B Business Center
Drive, Rancho Cucamanga, CA
91730, or call collect (T14)989-1641.



