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ABSTRACT

PURPOSE: To investigate the influence of neuromuscular electric stimulation by microcurrent (MENS -
Microcurrent Electric Neuromuscular Stimulation) in the restoration of the skin of rats undergone
trichloroacetic acid (TCA).
METHODS: Thirty-two hairless, male, adult rats were divided into two groups (with 16 animals each). In
the Control Group (G1) the application of microcurrent was simulated 48 hours after the peeling. In the
Experimental Group (G2) MENS was applied 48 hours after the TCA peeling, each 48 hours up to the Day
21, under the frequency of 0.5 Hz, intensity of 50mA, and lasting 20 minutes.  The area of the lesion was
evaluated on Days 7, 14, and 21 after-peeling by the Paper Template Method, and on Day 21 the histological
analysis was performed.
RESULTS: On microscopy changes were seen in the fibroblasts amount and structure, and in the collagen of
the experimental group, with statistically significant difference  (p<0,01)
CONCLUSION: MENS reduced the period of restoration of the area undergone TCA peeling in rats skin.
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RESUMO

OBJETIVO: Investigar a influência da estimulação elétrica neuromuscular por microcorrente (MENS -
Microcurrent Electric Neuromuscular Stimulation) na restauração da pele de ratos submetidos ao peeling
com ATA (ácido tricloroacético).
MÉTODOS: Foram utilizados 32 ratos hair less machos adultos, separados em dois grupos (com 16
animais cada).No Grupo Controle (G1) foi simulada a aplicação da microcorrente 48 horas após o peeling.
No Grupo Experimental (G2) a MENS foi aplicada 48 horas após o peeling com ATA, realizada, a cada 48
horas, até o 21° dia, com freqüência de 0,5 Hz, intensidade de 50µA e duração de 20 minutos.  Avaliou-se
a área da lesão no 7°,14° e 21° dia pós-peeling, com o Método Gabarito de Papel, e no 21° dia foi realizada
a análise histológica.
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Introduction

Trichloroacetic acid (TCA) is being used in
chemical peelings, with the aim of treating pigmentation
irregularities and changes, on the cutaneous surface
and dermatosis with unesthetical consequences ¹. The
patient who undergoes TCA peeling passes by a
discomfort and even suffering during the period of
skin restoration. Barne² stated in his papers, that a
cutaneous wound surface is electrically positive when
it is compared to circumjacent skin. Based on these
concepts, Assimacopoulos³ showed that microcurrent
electrical neuromuscular stimulation (MENS), when
applied for treating ulcers by venous impairment,
accelerated the healing process, besides having
stimulated the conjunctive tissue growth³. A study
carried out with rat skin showed the efficacy of MENS
on the increase of adenosine  triphosphate (ATP)
generation, which makes evident the increase of
protein synthesis, as well as the increment of
transportation by plasma membrane4. ATP is a key
factor within the healing process besides being the
main energy source of the cell. A higher arrival of ATP
is demanded to control primary functions of damaged
cells, such as the vital minerals (sodium, potassium,
magnesium, calcium) transportation towards inside
and outside the cell4. This study objective was to
investigate the influence of microcurrent electrical on
the skin restoration of rats undergone TCA peeling.

METHODS

Sample

Thirty-two exogamic, male, adult Wistar -EPM
rats (hairless), aging between 3 and 5 months, with
average weight 300 grams, coming from Experimental
Research Development Center (CEDEME –
UNIFESP-EPM). The animals were designed to 2

groups containing 16 animals each: Control Group
(G1) and Experimental Group (G2).

Procedures

Animals were undergone general anesthesia with
sodium pentobarbital (40 mg/kg) via intraperitoneal.
Positioned in ventral decubitus on a straight position,
a 18 cm2 area on the dorsal position was laterally at
left delimited from the animal’s fourth thoracic vertebra.
The peeling was performed with 50% TCA and, in
each animal, 0.2 mL was used by the technique of
uninterrupted single passage over the skin. In the G1,
the animals were treated with MENS simulation, and
they were put in sedation by ethylic ether inhalation.
Conductor rubber electrodes with a 2 cm diameter
were placed around the lesion and the MENS device
was not turned on.  In the group G2 MENS device,
brand EmdutosR was adjusted in the frequency of 0.5
Hz, intensity of 50µA, type pulsing wave, for 20
minutes 48 hours after TCA peeling and, continuously,
each 48 hours the procedure was repeated, up to the
Day 21. For evaluating the animal’s restored area,
the lesion was transferred on translucent tracing paper
and the Paper Template Method was used5. A 6 x 3
cm (18 cm2) fragment corresponding to the treated
area was cut and weighted on a precision scale with
a +/- 0.001 g error.  The percentages of the animal’s
lesion area were calculated on Days 7, 14, and 21.
Results were assessed by a statistical study with
Variance of Repeated Measure6, with standard error
0.05%, with the software SPSS for Windows®,
version 10. In Day 21, from both groups 7 mm
circular fragments of tissue were removed from the
center of the TCA treated area by a 7 mm punch.
These fragments were preserved into a 10%
formaldehyde solution and sent to be processed in
the histology laboratory by Eosine Hematoxylin (HE)
technique. For microscopic analysis, light microscopy

RESULTADOS: Na microscopia foram observadas modificações na quantidade e na estrutura dos
fibroblastos, e no colágeno do Grupo Experimental em relação ao Grupo Controle. Pelo Método Gabarito
de Papel, observou-se redução do tempo para a restauração total da área de lesão no grupo experimental ,
com diferença de significância estatística de (p<0,01).
CONCLUSÃO: A MENS diminuiu o período de restauração da área submetida ao peeling com ATA em
pele de ratos.

Descritores: Ácido tricloroacético. Cicatrização de feridas. Estimulação elétrica. Abrasão química. Ratos.
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with 100 times magnification was used. Blades were
examined together with the Discipline Pathology –
UNIFESP-EPM. At the end of the experimental
procedure euthanasia was used by transection of the
main cervical blood vases, after anesthesia with
pentobarbital via intraperitoneal. This study was
approved by the UNIFESP-EPM Ethics Committee
under the research protocol No. 250/01.

Results

Animals evolved without any complication during
the observation period.

In the histological evaluation of group G1 epithelial
regeneration, healing scar and epidermal fibrosis
(Figure 1) were seen, as well as fibroblasts
proliferation with ovoid and rounded nuclei, besides
thin collagen and dissociated fibers.

FIGURE 2 - Photomicrograph of the rat skin day 21 after
peeling using TCA, in the control group (G1) (HE, 100X),
fibroblasts with circular and oval nuclei,dissociated fibers.

FIGURE 3 - Photomicrograph of the rat skin day 21 post
peeling using TCA, in the experimental group (G2) (HE, 100x).
There is an increased number of fibroblasts,with compact
eosinophitic colagen fibers.

Discussion

In the scrutinized literature we did not find a
standard procedure which may reduce discomfort of
the patient undergone deep TCA peeling. That is why
this study standardized a procedure by using physical
means in order to alleviate the discomfort during the
restoration period, as well as the patient’s withdrawal
from his/her social life. In medicine, electrotherapy is
used to manage symptoms, not as a curative measure.
Cheng et al4, proved that a low amperage current
stimulates the physiologic activity of damaged cells.
Hairless rats were used in the experiment so that hair
does not interfere on the lesions observation when
their skin was being restored. There are several
studies3,7,8,9,10,11,12,13, in which their authors applied
MENS on the healing process, but not one report
about post-peeling procedures was found.  The
present study was based on literature and on a pilot
plan with 6 animals, from which TCA concentration,

TABLE 1 - Means of percentages of lesion area in rats.
Statistical difference was significant for experimental group
between days 7 and 14, showing p = 0.033.

EVALUATION DAYS

7º

14º

21º

CONTROL (%)

26,81

11,59

6,30

EXPERIMENT (%)

23,24

2,82

2,53

P=0.033 when compared with the respective control (G1)

 

 

FIGURE 1 - Significant difference, between the lesion
proportion and time, in Groups G1 I and G2 I.

In group G2 a homogeneous epithelial
regeneration, more evident healing scar, and epidermis
thickening were seen. The amount of fibroblasts was
greater than the one in Group G1 besides presenting
more compact and eosinophitic collagen (Figure 2).
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frequency, equipment intensity, and application time
were defined. In terms of stimulating effects of electric
currents and ATP formation on cutaneous tissue, there
are reports stating that during the MENS application
electrons react with water molecules by their cathodic
side (to produce hydroxyl ions), while protons are
formed in the anodic side4. Thus, between anodic and
cathodic interfaces a protons potential gradient run
through the tissue, so creating an electric field. As a
consequence, protons being influenced by both
electric field and concentration difference should move
from anode to cathode, provided that protons
formation on anodic interface is present.  If protons
consumption in cathodic side is the same, system’s
pH (medium and tissue) remains without any
interference. Substract oxidation, which is followed
by protons migration through membranes, may be
similarly electrically stimulated by protons induced
current which activates a feedback process. Cheng
et al4 showed that DNA metabolism is not affected
by electrical stimulation and inhibition effects, by
suggesting that stimulating and inhibiting effects over
the protein synthesis activity occur independently of
the effects on the transition process between anode
and cathode. Another interpretation for MENS in the
restoration process is due to the H+ ions migration,
since they are responsible for preparing the ATP
obtaining process, and afterwards by its posterior
storage into cytoplasm. In spite of some authors state
the importance of the electrodes polarity change on
the lesion7,8, the present study disagrees, since it was
already verified in the pilot plan that, because it is a
pulse current, having anode and cathode around the
lesion is important. The present study also suggested
that periods for evaluation of lesion areas percentages
should be lower, in order to achieve a higher accuracy
in the restoration time when using MENS. New
studies, with different kinds of electrical currents and
other physical agents should be carried out aiming to
contribute towards this investigation area.  Thus, the
importance of other studies on MENS, but directed
to the human skin restoration was evidenced, since
the existing literature is still scarce.

Conclusion

Microcurrent Electrical Neuromuscular
Stimulation (MENS) reduces the restoration lengh of
rats skin undergone TCA peeling.
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