CAN NALOXONE INHIBIT THE CARDIOVASCULAR EFFECT OF ACUPUNCTURE?
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ACUPUNCTURE, or the stimulation of acu-
puncture loci. has been demonstrated to be
effective in treating various types of pain.'™? It
also acts an the autonomic nervous system and
acupuncture at Jen Chung (Go-26) and Tsu San Li
(St-36) produce sympathomimetic and parasym-
pathomimetic effects respectively on the car-
diovascular system.®® The sympathomimetic
effects can be blocked by a beta blocker, prop-
ranolol, or to a lesser extent. an alpha blocker,
phentolamine, while the parasympathomimetic
effects can be inhibited by atropine. %12

Acupuncture appears to cause the release of
enkephalins from their storage sites in the
brain,'*~'¢ The enkephalins have a morphine-
like or pain relieving effect and can be inhibited
by the narcotic antagonist naloxone.'”'® The
purpose of this investigation is to determine if
naloxone will inhibit the sympathomimetic effect
on the cardiovascular system of one form of
acupuncture, moxibustion by electrocautery at
Jen Chung (Go-26).

METHODS AND MATERIALS

Forty experiments were performed on healthy
mongrel dogs weighing from 11.5 to 20 kg. An
electromagnetic flow probet was implanted
around the ascending aorta as previously de-
scribed® and the dogs were observed for ap-
proximately ten days to ensure that the probes
were well tolerated. Anaesthesia was induced
with thiopentone 15 mg-kg™' and the trachea
was intubated. Anaesthesia was maintained with
an inspired concentration of 0.75 per cent
halothane in oxygen delivered from a copper ket-
tle vaporizer. Apnoea was maintained by an in-
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travenous drip of succinylcholine (1.0 mg/mi) in
isotonic saline and the lungs were ventilated
mechanically with a Harvard animal respirator
set to maintain the Paco, at 5.32 + 0.27 kPa (40 &
2 torr). Halothane 0.75 per cent with a succinyl-
choline drip produced reliable immobilization
and permitted mechanical ventilation without
depressing the autonomic nervous system. Aor-
tic flow was measured by the chronically im-
planted electromagnetic flow probe. The aortic
flow wave was recorded and an integral of this
wave form was triggered by the QRS complex of
the electrocardiogram to obtain a measure of
stroke volume for each heart beat. This proce-
dure has also been described.”"' The femoral
vein was cannulated for the injection of succinyl-
choline and the femoral artery was cannulated for
continous monitoring of blood pressure through a
Statham pressure transducer (P23AA). It was
also used for the anaerobic sumpling of arterial
blood for the determination of pH. Pa,, and
Paco,.#!! The heart rate was counted from the
electrocardiogram.

Measurements of the haemodynamic paramet-
ers were made every five minutes for the first 30
minutes and every [5 minutes for the ensuing 90
minutes with an Offner type RB dynograph.
Control values for each animal were determined
by the average of two measurements taken 15and
30 minutes before the administration of naloxone
andfor moxibustion with electrocautery at the
Go-26 locus. Thus each animal served as its own
control, which is expressed as 0. Oesophageal
temperature was maintained at 37 + 1I° C, as
measured with a thermister probe and Yellow
Springs telethermometer. A Godart capnograph
was used to provide continual visual evidence
that end-tidal carbon dioxide was at a normal
level.

The acupuncture point Jen Chung (Go-26),
which is at the midpoint of the philtrum, was
located by the cutaneous impedance equipment,
Acutest.* Moxibustion by electrocautery pro-
duces a very strong stimulus. The electrocautery

*The Acutest, designed by one of the authors,
D.C.L., measures resistance of the skin to a 6 volt, 100
microampere current. :
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Moxistimulator,” maintained the 3 mm diameter
probe at 80 £ 5° C and was applied for ten mi-
nutes. The same procedures were followed for
neutral sites which were a few millimeters from
the acupuncture point. The neutral sites are areas
adjacent to Jen Chung (Go-26) where cutaneous
resistance is high, allowing passage of a current of
12 microamperes, while resistance is decreased
permitting passage of a current of 60 microam-
peres or more at acupuncture points. Naloxone
! mg- kg~! was administered intravenously about
two minutes before moxibustion.

REsuLTS

Measurement of the following cardiovascular
variables were made during the 120 minutes of
observation: (1) cardiac output, (2) stroke vol-
ume, (3) heart rate, (4) mean arterial pressure, (5)
pulse pressure, (6) central venous pressure, (7)
total peripheral resistance and (8) acid-base and
blood gases. Student’s *'t"’ test was used to com-
pare values for each parameter with its control.
When values at two time-intervals were signi-
ficant (five per cent level), the change was con-
sidered meaningful. The first seven parameters
listed above are compared graphically (Figures
1-7). Pag,. pH. Paco, and base deficit did not
change significantly. Since the Paco, was main-
tained at 5.32 + 0.27 kPa (40 £ 2 torr), it is not
included.

Cardiac Qutput and Mean Arterial Pressure

Cardiac output and mean arterial pressure
were significantly increased after moxibustion
alone at Jen Chung (Go-26}, naloxone followed
by moxibustion at Go-26 and naloxone alone
(Figures 1 and 4). Significant changes were not
observed in anaesthetized animals under halo-
thane anaesthesia without intervention, or in
those stimulated at a neutral point adjacent to
Jen Chung (Go-26).

Stroke volume

Significant increases in stroke volume were ob-
served following moxibustion with electrocau-
tery at Jen Chung (Go-26) (Figure 2). No consis-
tent changes were observed in the four other
groups.

Heart rate and pulse pressure
Significant increases in heart rate and pulse
*The Maoxibustimulator, designed by one of the au-
thors, D.C.L., is calibrated so that readings between
300 and 400 milliamps produce 80 + 5°C in the probe.
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Ficure | Effect of naloxene andfor acupuncivre-
moxibustion at Jen Chung {Go-26) on the cardiac output
of dogs under halothane anaesthesia. The cardiac out-
put is plotted as per cent change from 0, which is the
average of two values taken before stimulation or ad-
ministration of naloxone. One control group consisted
of animals maintained under halothane anaesthesia
alone and another in which acupuncture-moxibustion
was done at a neutral site.
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FIGUure 2  Effect of naloxone and/or acupuncture-
moxibustion at Jen-Chung (Go-26) on the stroke voi-
ume of dogs under halothane anaeslpesia. The stroke
volume is plotted as per cent change from 0, which is the
average of two values taken before stimulation or ad-
ministration of naloxone. One control group consisted
of animals maintained under halothane anaesthesia
alone and another in which acupuncture-moxibustion
was done at a neutral site.

pressure were observed in the groups which re-
ceived moxibustion alone and naloxone before
moXibustion (Figures 3 and §). Changes in the
three other groups, that is anaesthesia alone,
moxibustion at a neutral point, or naloxone
alone, were not significant.
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Figurt. 3 Effect of naloxone and/or acupuncture-
moxibustion at Jen-Chung (Go-26) on the heart rate of
dogs under halothane anaesthesia. The heart rate is
plotted as per cent change from 0. which is the average
of two values taken before stimulation or administra-
tion of naloxvne. One control group consisted of ani-
mals mainiained under halothane anaesthesia alone and
another in which acupuncture-moxibustion was done at
a neutral site,
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Ficure 4 Effect of naloxone andjor acupuncture-
moxibustion at Jen-Chung (Go-26) on the mean arterial
pressure of dogs under halothane anaesthesia. The
mean arterial pressure is plotted as per cent change
from 0. which is the average of two values taken before
stimulation or administration of naloxone. One contrul
group consisted of animals maintained under halothane
anaesthesia alone and another in which acupuncture-
moxibustion was done at a neutral site.

Central venous pressure

Central venous pressure was significantly in-
creased in the group in which naloxone was ad-
ministcred before moxibustion (Figure 6).
Naloxone alone produced marked but not
significant increases in pulse pressure,

CANADIAN ANAESTHETISTS  SOCIETY JOURNAL

Total peripheral resistance

A significant decrease in total peripheral resis-
tance was observed following moxibustion at Jen
Chung (Go-26) (Figure 7). Anaesthesia alone.
moxibustion at a neutral site and naloxone pre-
ceding moxibution did not produce significant
changes.
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Ficure 5 Effect of naloxone andfor acupunciure-
moxibustion at Jen Chung {Go-26) on the pulse pressure
of dogs under halothane anaesthesia. The pulse pres-
sure is plotted as per cent change from 0, which is the
average of lwo values taken before stimulation or ad-
ministration of naloxone. One control group consisted
of animals maintained under halothane anaesthesia
alone and another in which acupuncture-moxibustion
was done at a neutral site.
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FiGuRe 6 Effect of naloxone andfor acupuncture-
moxibustion at Jen Chung (Go-26) on the central ven-
ous pressure of dogs under halothane anaesthesia. The
central venous pressure is plotted as per cent change
from 0, which is the average of two values taken before
stimulation or administration of naloxone. One control
group consisted of animals maintained under halothane
anaesthesia alone and another in which acupunciure
moxibustion was done at a neutral site.
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Ficure 7 Effect of naloxone and/or acupuncture-
moxibustion at Jen Chung {Go-26) on the total
peripheral resistance of dogs under halothune anaes-
thesia. The total peripheral resistance is plotted as per
cent change from 0, which is the average of two values
taken before stimulation or administration of naloxone.
One control group consisted of animals maintained
under halothane anaesthesia alone and another in which
acupuncture-moxibustion was done.

Discussion

The isolation from the brain of polypeptides
simulating the effects of morphine'4='%!* and ob-
servation that these substances are found in high-
est concentration where electrical stimulation
produces its effect?!-?2 were important in estab-
lishing a basis for the use of acupuncture in the
treatment of pain. Subsequently. it was found
that naloxone. a narcotic antagonist, inhibited the
analgesic effect of acupuncture. 1723

The administration of narcotic antagonists
such as nalorphine is associated with respiratory
depression, lowering the body temperature. de-
crease in heart rate and constriction of the
pupils.?* The cardiovascular effects of nalor-
phine, which are decrease in heart rate and car-
diac output and similar to those of morphine, are
due to medullary vasomotor depression?s and not
to elevation of Pacg,, since moderate hypercap-
nia causes an increase in cardiac output and mean
arterial pressure. Naloxone produces less re-
spiratory depression than nalorphine or levallor-
phan and is a more specific narcotic antagonist,
since it does not exhibit a morphinomimetic ef-
fect.25-?¢ [t does not appear to inhibit the respira-
tory center response to hypercapnia. This en-
ables moderate hypercapnia to increase cardiac
output, heart rate and mean arterial pressure.

Acupuncture is well known for its role in the
treatment of pain, although the sympathomimetic
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and parasympathomimetic effects may be equally
important. It was demonstrated in earlier studies
that propranolol and. to a lesser extent, phen-
tolamine, were capable of inhibiting the sym-
pathomimetic effect of acupuncture at Jen Chung
(Go-26) on the cardiovascular systems. 810t The
obvious question is whether naloxone inhibits the
autonomic actions of acupuncture. This study
indicates that the polypeptide neurotransmitters
associated with pain do not play a major role in
mediating the autonomic effects of acupuncture,

SUMMARY

Forty dogs were studied during MAC-1
halothane anuesthesia with a chronically im-
planted electromagnetic flow probe on the as-
cending aorta. Cardiac output, stroke volume.
heart rate, mean arterial pressure. pulse pres-
sure, central venous pressure and total peripheral
resistance were determined in addition to Pag,.
pH. Pagq, and base deficit.

Acupuncture moxibustion with electrocautery
at Jen Chung (Go-26) produced a significant (five
per cent level) increase in the cardiac output,
stroke volume, heart rate, mean arterial pressure
and pulse pressure and a significant decrease in
total peripheral resistance during a 120-minute
period of observation in dogs under halothane
anaesthesia. Acupuncture moxibustion at Go-26
following pretreatment with the narcotic antag-
onist naloxone (1 mg-kg™") produced a signifi-
cant increase in cardiac output. heart rate, mean
arterial pressure, pulse pressure and central ven-
ous pressure. It is concluded that naloxone,
which inhibits the analgesic effects of
acupuncture, does not inhibit the sympatho-
mimetic effect of acupuncture or moxibustion at
Jen Chung (Go-26) in dogs under light MAC-I
halothane anaesthesia.

RESUME

L’étude porte sur 40 chiens anesthésiés a
{"halothane (MAC-t) porteurs de débitmétres
électromagnétiques implantés dans |'aorte as-
cendante. Le débit cardiaque, le volume d’éjec-
tion, la fréquence cardiague, la pression artérielle
moyenne et différentielle, la tension veineuse
centrale, la résistance périphérique totale ont été
déterminés ainsi que la Pag,, le pH, la Pacg, et le
déficit de base.

La moxibustion associée & I'acupuncture ob-
tenues par électrocautérisation du point Jen
Chung (Go-26) a produit une augmentation
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significative de I'ordre de cing pour cent de tous
les paramétres vasculaires, & I’exception de la
résistance périphérique totale qui a subis une
baisse significative pendant la période d’obser-
vation de (20 minutes des chiens anesthésiés
a Phalothane. L'acupuncture-moxibustion au
point Go-26 aprés traitement préalable a 1'an-
tagoniste narcatique naloxone (I mg-kg™") a été
suivie d'une augmentation significative du débit
cardiaque, de la fréquence, de la pression
artérielle moyenne et différentielle ainsi que de la
pression veineuse centrale. On en conclut que la
naloxone qui inhibe les effets analgésiques de
I’acupuncture, ne cause pas d’inhibition des ef-
fets sympathycomimétiques de ’acupuncture ou
de la moxibustion & Jen Chung (Go-26) chez les
chiens anesthésiés légérement a 1'halothane
(MAC-1}.
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