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This study was designed to investigate the effects of a new product of counter-
irritant, Eucalyptamint, on the cutaneous circulation and on skin and muscle
temperatures. Ten normal subjects (six males and four females, with an average
age of 34%6 yr) were involved in this study. Eucalyptamint was applied to the
anterior forearm skin of one side, and placebo was applied to the contralateral
forearm. The subjective feelings, cutaneous blood flow, and skin temperature
were measured before and periodically (5-min intervals) after the application of
the compound. Muscle temperature was measured before and 30 min after the
application of the Eucalyptamint. There was no significant effect on the subjective
sensation. However, there were statistically significant (P < 0.05) increases in
cutaneous blood flow (up to 4 times base-line) and skin temperatures (up to
0.8°C higher than base-line) after the application of Eucalyptamint with the
effects lasting up to 45 min after the application. The muscle temperature was
also increased (0.4°C) significantly (P < 0.05) 30 min after application of the
Eucalyptamint. There were no significant changes in the placebo application. The
results of this study suggested that the new product of counterirritant, Eucalyp-
tamint, produced significant physiologic responses that may be beneficial for
pain relief and/or useful to athletes as a passive form of warm-up.
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Temperature

Counterirritants are agents used locally to irritate
the intact skin for the purpose of relieving pain
originating in the muscles, viscera or remote area.
The mechanism for such pain relief is probably
related to localized vasodilatation and subsequent
increase in local circulation and tissue temperature.’

There are numerous over-the-counter topical
counterirritants currently available. These products
are frequently used by athletes or patients with
various types of pain syndromes. They usually con-
tain menthol and/or camphor. A new product, Eu-
calyptamint, containing natural eucalyptus oil has
been recently available on the market. It also con-
tains natural menthol and anhydrous lanolin. Men-
thol is a commonly used counterirritant.? Lanolin is
an emollient and protective cream.® Eucalyptus oil
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is also a counterirritant, and is more often applied
to the mucosa of the respiratory tract as an expec-
torant.*

It has been suggested that an increase of bodly
temperature may improve physical performance®™
and reduce the incidence of injury’'™" in athletes.
Some of these mechanisms may be related to the
associated increase in blood flow.%® For therapeutic
purposes, increase of local temperature and local
blood flow may reduce the pain and the inflamma-
tory process.'* Apparently, the physiologic effects
of a topical counterirritant/analgesic are based on
the increase of local circulation and local tempera-
ture.

This study was designed to assess the increase of
cutaneous blood flow and skin and muscle temper-
atures due to the effect of this new product of
counterirritant, Eucalyptamint, compared to a pla-
cebo.

MATERIALS AND METHODS
Subjects

A total of 10 healthy adult volunteers (six males
and four females) with an average age of 34+6 yr
(range = 23-43) were studied. Exclusion criteria
included the following: (1) pregnancy; (2) the pres-
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ence of any health problem including a history of
cardiovascular, pulmonary, gastrointestinal, hema-
tologic or neurologic disorders; (3) known sensitivity
to menthol, alcohol, camphor or acetone; and (4)
concomitant treatment with any form of medication.
They all signed the consent form.

Eucalyptamint

Eucalyptamint is a natural product with the con-
tents consisting of eucalyptus oil and lanolin, and
15% natural menthol. It is a new product of coun-
terirritant manufactured by Naturopathic Laborato-
ries, Inc., 3110-A 44th Avenue North, St. Peters-
burg, FL 33714, and marketed by CIBA-GEIGY.

Standardization of Dosage and Application

Since it is possible that the simple act of massage
that is used to apply topical preparations may in-
crease local circulation and/or temperature, the
counterirritant was compared to a placebo (aqueous
ultrasound gel).

A standardized amount (i.e., 2.5 cm in len%th and
5 mm in diameter with a total volume of 5° X 2.5
cm®) of Eucalyptamint and placebo was determined
with an applicator. These compounds were applied
to a predetermined circle of 5 cm in diameter drawn
on the flexor aspect of the upper forearm since this
area is usually hairless and is convenient for the
measurement of temperature and blood flow. The
Eucalyptamint and the placebo were applied simul-
taneously on both forearms for 2 min continuously
with circular massage of symmetrical pressure and
constant speed by one of the researchers who was
not involved in the measurement of temperature
and blood flow and who randomly decided the side
of forearm for application of Eucalyptamint or pla-
cebo. The researchers measuring the temperature
and blood flow, and the subject were blind to the
side on which the active agent was applied.

Experimental Protocol

All subjects were studied in an environmentally
controlled room that had a constantly maintained
and consistent room temperature (20-24°C), relative
humidity (40-50%) and air speed (<0.1 M/s). The
subjects were quietly resting in a seated position and
exposed to the ambient conditions for a period of at
least 15 min before commencement of any of the
protocols. The study was performed at least 2 h after
the ingestion of food or liquids.

Before the application of the Eucalyptamint and
placebo (aqueous gel), the base-line cutaneous blood
flow and skin and muscle temperatures were meas-
ured. The Eucalyptamint was then applied to the
anterior upper forearm skin on one side, and the
placebo was applied on the similar area of the other
forearm as previously described. The cutaneous
blood flow and skin temperature were measured at
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5-min intervals for a period of 60 min after the
application of these compounds. Muscle tempera-
ture was measured again 30 min after the applica-
tion. The subject was also asked to describe his/her
subjective feelings during the study period at 5-min
intervals.

Subjective Perceptions

An assessment of sensory perceptions of temper-
ature was conducted using a standardized scaling
system as follows: 1 = cold; 2 = cool; 3 = slightly
cool; 4 = no change; 5 = slightly warm; 6 = warm;
7 = hot.”®

Measurement of Cutaneous Blood Flow

Cutaneous blood flow was measured by the state-
of-the-art, laser-Doppler velocimetry method.’® The
noninvasive technique utilizes laser light that is de-
livered to and detected from the area of interest (i.e.,
skin surface) by flexible, graded index, fiber optic
light wires (TSI Blood Perfusion Monitor, TSI Incor-
porated, St. Paul, MN). The Doppler-broadening of
laser light scattered by moving red blood cells within
the tissue is analyzed in real-time by an analog
processor that provides a continuous output of in-
stantaneous blood volume and the effective blood
flow. A circular probe, 1.5 cm in diameter, was
attached to the skin surface with a two-sided adhe-
sive perforated disc to measure cutaneous blood
flow on each forearm skin area of the subject. The
unit of measurement is millimeters per minute per
100 g of tissue. It is a sensitive and reliable tool with
a correlation coefficient of 0.88 as compared to
xenon flow measurement.'® It offers immediate
measurement of flow in the steady state.

Measurement of Skin Temperature

Skin temperature was measured with a noncon-
tact infrared thermometer (Meditherm, Everest In-
terscience, Tustin, CA). This device had an accuracy
and resolution of 0.1°C and a response time of less
than 0.5 s."” In this study, it usually took 1to 2 s to
obtain a steady reading for each measurement.

Measurement of Muscle Temperature

A specially constructed 25-G thermistor needle
was used to measure muscle temperature. The de-
sign of this device was based on previous description
and in consideration of the subject’s safety and
comfort.'® The sterilized thermistor needle was in-
serted perpendicularly into the flexor digitorum su-
perficialis muscle for a predetermined distance (10
mm). Particular caution was exercised to avoid
punctures of the surface blood vessels. Resolution
of the thermistor was £0.004°C whereas accuracy
was £0.01°C." In this study, the measurement was
performed with needle inserted in muscles for 2 s.
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Data Analysis

The numerical data of subjective perception, cu-
taneous blood flow and skin and muscle tempera-
tures were averaged from all 10 subjects to obtain
the mean and SD. Two-side analysis of variance
(ANOVA) was applied to determine if there were
any significant changes in subjective perception,
cutaneous blood flow and skin temperature. Paired
t test was used to test the significance of difference
between the muscle blood flow at 30 min after
Eucalyptamint application and the base-line data. A
P value of less than 0.05 was considered as statisti-
cally significant.

RESULTS
Subjective Perceptions

The overall average of quantitative changes in
subjective perception to temperature was not statis-
tically significant based on ANOVA (Table 1). Five
subjects (three male, two female) felt warm through-
out the whole course of study; three subjects (all
female) felt cool throughout the whole study; and
two subjects (2 male) had either warm or cool feel-
ings at different times of the study.

Cutaneous Blood Flow

As shown in Table 1, within 5 min after applica-
tion of Eucalyptamint, the cutaneous blood flow
had increased an average of about 4 times the base-
line, and then decreased gradually until 45 min later
and became statistically insignificant (based on
ANOVA). There was a tendency of increases in
cutaneous blood flow when the placebo was ap-
plied, but not statistically significant (based on
ANOVA). For the individual subject, the peak in-
crease in cutaneous flow in the experimental fore-
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arm ranged from 1.6 to 6.9 times above the base-
line.

Skin Temperature

The average skin temperature was significantly
increased as soon as 5 min after application of
Eucalyptamint, and lasted until 45 min after appli-
cation, based on ANOVA (Table 1). The average
peak change in skin temperature was about 0.8°C
higher than the base-line temperature 15 min after
Eucalyptamint application. The peak change for the
individual subject ranged from 0.1 to 1.9°C. The
changes in placebo application were not significant.

Muscl‘e‘-Tempemture

The muscle temperature was significantly higher
30 min after application of Eucalyptamint as com-
pared to the base-line (paired f test; Table 1). The
range of increases were from 0.1 to 1.1°C for the
individual subject.

DISCUSSION

The results of this study demonstrated that local
application of Eucalyptamint significantly increased
cutaneous blood flow and skin and muscle temper-
atures over the area of application. Thus, Eucalyp-
tamint may be used as an effective local counterir-
ritant.

Massage itself may cause an increase in geripheral
circulation and temperature of the skin.?**! From
our study, it was found that there were minimal
changes of skin blood flow from placebo application
that were not statistically significant as compared to
the application of Eucalyptamint (based on
ANOVA). Therefore, all the changes observed in
this study were related to Eucalyptamint itself rather

TABLE 1
Effects of Eucalyptamint on cutaneous sensation, cutaneous blood flow and skin and muscle temperatures
Muscle
Temperature Skin Blood Flow
Cutaneous Sensation Skin Temperature (°C) (°C) (ml/min/100 g)
Time Control  Eucalyptamint  Control  Eucalyptamint Eucalyptamint Control Eucalyptamint
Baseline 4.0+00 40=+00 313%x08 315%x0.7 3499+064 151068 1.64=+0.76
5min 38+00 43+16 31109 322+0.8* 227 £227 6.40 = 4.56*
10min 41+06 36x17 313+x09 322x09* 242+ 225 538 +3.27*
15min 41+03 42+19 313+08 325=*1.0* 2.01 £1.32 4.88 + 4.04*
20min 4.0x03 4119 313+09 322+1.0* 198 +£1.27 453+ 2.77*
25 min 4.0+00 42x19 313%x09 322+10* 2.03 £1.33 4.45 + 246"
30min 4.0+00 43+20 322+09 321*x09* 3539 +0.65* 1.78 £1.16 4.14 +1.93*
35min 4100 42+19 31.2+08 321*08* 1.69 +1.06 4.23 x 1.67*
40 min 4.1+03 38+x17 31.2+08 32.0=*0.8* 158 +£1.03 3.77 £ 1.77*
45min 41x03 38x17 312+08 320x0.7* 1.60 +£1.15 3.52 +1.33*
50 min 4.1+03 37x16 31208 319=x07 1.60 +=1.10 3.36 +1.36
55 min 41+03 36%+18 31.0+08 31.7+08 1.72+ 099 334+1.14
60min 40£+00 36%+18 31.0%+0.7 31.6*09 1.54 £ 084 3.41x1.25

* P < 0.05, statistically significant compared to placebo or baseline (values are mean + 1 SD).



32 HONG AND SHELLOCK

than the effect of massage. This is consistent with a
previous study on other types of counterirritant
containing menthols and methylsalicylate.'”

Due to the increase of cutaneous circulation from
the effect of counterirritant, there is always a feeling
of warmth in the area of application.! However, we
were unable to find statistically significant quanti-
tative changes in subjective feelings. It is likely that
the cooling effect of menthol,? and/or the evapora-
tion of the substances applied*? may dilute the effect
of the warming sensation.

Controversy exists as to whether medication ap-
plied locally to the skin has any effect on the deeper
tissues. The intact skin has generally been consid-
ered to be impermeable to the passage of therapeutic
substances from outside the body to the systemic
circulation. However, under certain circumstances,
the skin can be semipermeable to certain sub-
stances.”** Recent studies on transdermal admin-
istration of anal§esics“'27 and topical application of
local anesthetics™® for pain relief are good examples
to indicate skin absorption of externally applied
drugs. ‘

There are several explanations for the physiolog-
ical action of counterirritant in pain relief. The first
mechanism is that the stimulation of sensory nerve
endings elicits a localized vasodilatation of the skin
owing to axon reflexes,! or a vasodilatation in a
remote area because of reflexes acting through the
cerebrospinal axis.! Second, counterirritants may in-
duce a summation of pain stimuli from the skin and
reduce the pain generated in the remote area (such
as muscle pain) either via the gate control theory,
or via the opioid-mediated analgesic system.>

The associated increase in tissue temperature as
demonstrated in our study may play an important
role in pain relief mechanism. In the therapeutic
aspects, the relief of pain and inflammation may be
effectively achieved through a local rise of temper-
ature and increase in local blood flow as in the case
of heat therapy." The rate of firing of the group I-
A afferents (large fibers) was increased by warming,
but the majority of the secondary endings (smaller
fibers) showed cessation of firing when heated.*
Therefore, thermal stimulus may affect the pain
sensation as explained by the gate theory of Melzack
and Wall.?

Investigations of individuals performing exercise
at various body temperatures have indicated that
the ability to do physical work tends to be improved
at elevated temperatures.>*%-1? For this reason, most
athletes incorporate some form of a “warm-up” pro-
cedure before engaging in more strenuous physical
activity. Most of the physiological mechanisms of
“warm-up’ are temperature-dependent phenom-
ena.*!'"132 There are various types of warm-up
techniques that can be used to increase local muscle
and/or total body temperature in preparation for
more strenuous activity. Active warm-up involved
physical activity as opposed to passive warm-up
which raises the body temperature by some external
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means such as diathermy, heating pads, steam baths
and hot showers. A possible advantage of passive
warm-up over active warm-up is that there is less
of a possibility of impairing the subsequent exercise
performance due to depletion of energy substrates
because little or no physical activity is involved. The
findings from our study suggest that local applica-
tion of Eucalyptamint may be used as an alternative
method for passive warm-up.

It was very difficult to obtain an absolutely blind
study in this study as the subject might feel the
temperature changes and might smell the eucalyptus
oil from evaporation. The relative paucity of muscle
temperature measurements on a single superficial
site was another limitation in this study. These fac-
tors might limit the accuracy of our subjective meas-
urement, but might not affect too much the objective
measurements on temperature and blood flow.

In conclusion, local application of this new prod-
uct, Eucalyptamint, on the forearm skin significantly
increased the cutaneous blood flow and the skin
and muscle temperatures, lasting for approximately
45 min. Based on these findings, it is suggested that
Eucalyptamint may be beneficial for pain relief and/
or useful to athletes as a passive form of warm-up.
However, further study will be required to confirm
its clinical applications.
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