
CAN NALOXONE INHIBIT THE CARDIOVASCULAR EFFECT OF ACUPUNCTURE? 

D.C. LEE, K. ICHIYANAGI*, M.D. LEE, D.H. CLIFFORD AND L.E.  MORRIS 

ACUPUNCTURE, or the st imulation of  acu-  
puncture  loci, has  been demons t ra ted  to be 
effective in Ireating various types  of  pain. '-~ it 
also acts  on the autonomic  nervous  sys tem and 
acupuncture  at Jen Chung  (Go-26) and Tsu  San Li 
I, St-36) produce sympathomimet ic  and parasym- 
pathomimet ic  effects respect ively on the car- 
diovascular  sys t em,  s'9 The  sympathomlmet ic  
effects can be blocked by a beta blocker,  prop- 
ranolol, or  to a lesser extent ,  an alpha blocker,  
phentolamine,  while the parasympathomimet ic  
effects can  be inhibited by atropine,  t~ 

Acupunc ture  appears  to cause  the release of  
enkephal ins  from their s torage sites in the 
brain, t~-'6 The enkephal ins  have a morphine-  
like or  pain relieving effect and can be inhibited 
by the narcotic antagonist  naloxonc.  '7 ' ' s  The  
purpose  o f  this investigation is to determine if 
naloxone will inhibit the sympathomimet ic  effect  
on the cardiovascular  sys tem of  one form of 
acupunc ture ,  moxibust ion by electrocautery at 
Jen Chung  (Go-26). 

METHODS AND MATERIALS 

Forty exper iments  were performed on healthy 
mongrel  dogs weighing from 11,5 to 20 kg. An 
electromagnet ic  flow probet  was implanted 
around the ascending aorta  as previously de- 
scribed s and the dogs were observed for b,p- 
proximately  ten days  to ensure  that the probes 
were well tolerated. Anaes thes ia  was induced 
with thiopentone 15 m g . k g - '  and the  t rachea 
was intubated. Anaes thes ia  was maintained with 
an inspired concentrat ion o f  0.75 per cent  
halothane in oxygen delivered from a copper  ket- 
tle vaporizer.  Apnoea  was maintained by an in- 
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t ravenous  drip o f  succinylcholine ( 1.0 mg/ml)  in 
isotonic saline and the lungs were ventilated 
mechanical ly  with a Harvard animal respirator 
set to maintain the Paco~ at 5,32 _+ 0.27 kPa (40.4- 
2 torr). Halothane 0.75 per cent  with a succinyl-  
choline drip produced reliable immobilization 
and permitted mechanical  ventilation without 
depress ing the autonomic  nervous  sys tem,  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.  9- ' '  The  femoral 
vein was cannulated for the injection of  succinyl- 
choline and the femot~al artery was cannulated for 
cont inous monitoring of  blood pressure  through a 
Statham pressure  t t~msducer (P23AA). It was 
also used for the  anaerobic sampling o f  arterial 
blood for the determinat ion of  pH, Paoz and 
Paco2. 9-H 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 15 minutes  for the ensuing 90 
minutes  with an Offner type RB dynograph.  
Control values for each animal were de termined 
by the average o f  two measuremen t s  taken 15 and 
30 minutes  before the administrat ion of  naloxone 
and[or moxibust ion with e lectrocautery at the 
Go-26 locus. Thus  each animal served as its own 
control,  which is expressed  as 0. Oesophageal  
temperature was maintained at 37 __- I ~ C, as 
measured  with a thermisler  probe and Yellow 
Springs te le thermometer .  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 o f  the phi l t rum, was 
located by the cu taneous  impedance equipment .  
Acutes t .*  Moxibust ion by electrocautery pro- 
duces a very strong st imulus.  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 -I- 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 
pe='mitting passage of a current of 60 microam- 
peres or more at acupuncture points. Naloxone 
I rag. kg -~ was administered intravenously about 
two minutes before moxibustion. 

RESULTS 

Measurement of  the following cardiovascular 
variables were made during the 120 minutes of 
observation: (I)  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). Pao~, pH, Paco2 and base deficit did not 
change significantly, Since the Paco2 was main- 
tained at 5.32 _+ 0.27 kPa (40 _ 2 torr), it is not 
included. 

Cardiac Output 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 I 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 eleetroeau- 
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 

Whe Moxibustimulator, designed by one of the au- 
thors, D.C.L., is calibrated so that readings between 
300 and 400 milliamps produce 80 -I- 5"C in the probe. 
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FaGURE I Effect of naloxone and/or acupuncture- 
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 laken before stimulation or ad- 
ministration of naloxone. One control group consisted 
of animals maintained under halothane anaesthesia 
alone and another in which acupuncture-moxibastion 
was done at a neutral site. 
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FIGURE 2 Effect of naloxone and/or acupuncture- 
moxibustion at len-Chung (Go-26) on the stroke vol- 
ume of dogs under halolhane anaesthesia. The stroke 
volume is plotted as percent change f~om 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-moxlbustion 
was done at a neutral site. 

pressure were observed in the groups which re- 
ceived moxibustion alone and naloxone before 
moxibustion (Figures 3 and 5)- 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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FicJul~L 3 Effect of  naloxone and/re" acupuncture-  ~ + E 
moxibustion tit Jen-Chung (Go-26) on the hea,'t ='ate o f  
dogs under  halothane anaesthesia .  The heart rate is ~. 
plotted ;is p e r c e n t  change  from 0. which is the average 
o f  two values taken before stimulation or administra-  - + 
tion of  naloxone. One  control  g roup  consisted of  ant- -t* 
reals mainlained under  halothane anaesthesia  alone and 
ano the r  in which acupunclure-moxibust ion was done at -~ 
a neutral  site, 
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FUGUmE 4 Effect o f  naloxone and/or  acupuncture-  .:. 

moxibust ion at Jen-Chun$ (Go-26) on the mean arterial 
pressure of  dogs under  halothane anaesthesia.  The 
mean mlerial  pressure is plotted as per cent change -= 
from 0, which is the average of  two values taken before 
stimulation o r  administration of  naloxonr One  control 
group consisted of  animals maintained under  halolhane -It 
anaesthesia  alone and another  in which acupuncture-  
moxibust ion was done at a neutral site. 

Cetllrct/ venotis pressure 
C e n t r a l  v e n o u s  p r e s s u r e  w a s  s i gn i f i c an t l y  in- 

c r e a s e d  in t he  g r o u p  in w h i c h  n a l o x o n e  w a s  ad -  
m i n i s t e r e d  b e f o r e  m o x i b u s t i o n  ( F i g u r e  6). 
N a l o x o n e  a l o n e  p r o d u c e d  m a r k e d  b u t  n o t  
s i g n i f i c a n t  i n c r e a s e s  in p u l s e  p r e s s u r e .  

Total peripheral resistance 
A s ign i f i can t  d e c r e a s e  in to ta l  p e , ' i p h e n d  nesis- 

l a n c e  w a s  o b s e r v e d  f o l l o w i n g  m o x i b u s t i o n  a t  J e n  
C h u n g  (Go-26)  ( F i g u r e  7). A n a e s t h e s i a  a lone ,  
m o x i b u s t i o n  at  a n e u t r a l  s i te  a n d  n a l o x o n e  pn'e- 
c e d i n g  m o •  d id  not  p r o d u c e  s ign i f i can t  
changes.  
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FIGURE 5 Effect o f  naloxone and /or  acupuncture-  
moxibustion at Jen Chung (Go-26) on the pulse pressure 
of dogs  under  halothane anaesthesia.  The pulse pres- 
sun'e is plotted as per cent change from 0, which is the 
average of  two values taken before stimulation or  ad- 
minislration of naloxone. One control  group consisted 
of  animals maintained under  halothanr anaesthesia 
alone and another  in which acupuncture-moxibust ion 
was done  at  a neuu'al site. 
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FIGURE 6 Effect o f  naloxone and/or acupuncture- 
moxibust ion at Jen Chung (Go-26) on the central ven- 
ous pressure o f  dogs under halothane anaesthesia, The 
central venous pressure is plotted as per cent change 
From O, which is the average o f  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  
moxibust lon was done at a neutral site. 
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FIGURr2 7 E f f e c t  o f  n a l o x o n e  a n d / o r  a c u p u n c t u r e -  

moxibustion al Jen Chung (Go-26) on the total 
peripher~d resistance of dogs under h~lothane anaes- 
thesia. The total periphend 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 anaeslhesia alone and another in which 
acupuncture-moxibustion was done. 

DISCUSSION 

The isolation from the brain of  polypeptides 
simulating the effects of  morphine  la~16,19 and ob- 
servat ion that these  subs t ances  are found in high- 
est  concentra t ion where  electrical s t imulat ion 
produces  its effect -'~'~z were important  in estab-  
lishing a basis for the use of acupunc ture  in the 
t reatment  o f  pain. Subsequent ly ,  it was found 
that  naloxone,  a narcotic antagonist ,  inhibited the 
analgesic effect of  acupuncture .  ~1"z3 

The administrat ion o f  narcotic antagonis ts  
such as nalorphine is associa ted with t-espiv, ttory 
depress ion,  lowering the body temperature ,  de- 
crease  in heart  rate and constr ict ion of  the 
pupils, z4 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  depress ion 2s and not 
to elevation of  Pacoz, s ince moderate  hypercap-  
nia causes  an increase in cardiac output  and mean  
arterial pressure.  Naloxone  produces  less re- 
spiratory depress ion than nalorphine or levallor- 
phan and is a more specific narcotic antagonist ,  
s ince it does  not exhibit a morphinomimet ic  ef- 
fect. zs'26 It 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 .  

Acupunc tu re  is well known for its role in the 
t rea tment  of  pain, a l though the sympa thomimet i c  

and pa rasympathomimet ic  effects may be equal ly 
important .  It was demons t ra ted  in earlier studies 
that  propranolol and,  Io a lesser  extent ,  phen- 
tolamine,  were capable o f  inhibiting the sym-  
pathomimet ic  effect of  acupunc ture  at Jen Chung  
(Go-26) on the cardiovascular  sys t ems ,  s'~~ The  
obvious  quest ion is whe ther  naloxone inhibits the 
au tonomic  act ions  of  acupuncture .  This  s ludy 
indicates that the polypeptide nem'ot ransmit ters  
associa ted  with pain do not play a major role in 
mediating the au tonomic  effects  o f  acupuncture ,  

S U M M A R Y  

Forty dogs  were s tudied during MAC-I  
halothane an;lesthesia with a ch, 'onically im- 
planted electromagnet ic  flow probe on the as- 
cending aorta.  Cardiac output ,  s troke volume.  
heart  rate. mean arterial pressure ,  pulse pres- 
sure,  central  venous  pressure  and total peripherul 
resis tance were de termined in addition to Pao~, 
pH,  Pacoz and base  deficit. 

Acupuncture  moxibust ion with e lectrocautery 
at Jen Chung  (Go-26) produced a significant (five 
per  cent  level) increase in the cardiac output ,  
s t roke volume,  heart  rate, mean  arterial pressure  
and pulse pressure  and a significant decrease  in 
total peripheral resis tance during a 120-minute 
period o f  observat ion in dogs under  halothane 
anaes thes ia .  Acupunc tu re  moxibus t ion  at Go-26 
following pretreatment  with the narcotic antag- 
onist  naloxone (I m s ,  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 annlgesic effects o f  
acupunc ture ,  does  not inhibit the sympatho-  
mimetic effect o f  acupunc tu re  or  moxibus t ion  at 
Jen Chung  (Go-26) in dogs under  light MAC-I  
halothane anaesthesia .  

R~SUMI~ 

L '6 tude  porte sur 40 chiens  anes th rs ids  /t 
I 'ha lothane (MAC-I)  por teurs  de drbi tm~tres  
61ectromagnrt iques implantds dans  I 'aorte as- 
cendante .  Le drbit  cardiaque,  le volume d ' r j ec -  
tion, la fr6quence cardiaque,  la pression artrrielle 
moyenne  et diff6rentielle, la tension ve ineuse  
centrale,  la r rs is tance  pr r iphr r ique  totale ont  6t6 
d6termin6s  ainsi que la Paoz, le pH,  la Paco2 et le 
ddficit de base.  

La moxibus t ion  assoc i re  ~, r a c u p u n c t u r e  ob- 
tenues  par 61ectrocaat6risation du point Jen 
Chung  (Go-26) a produit  une  augmenta t ion  
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significative de I 'ordre de cinq pour cent de tous 
les param~tres vasculaires, ~, l 'exception de la 
rdsistance pdriphdrique totale qui a subis une 
baisse significative pendant la prriode d 'obser-  
vation de 120 minutes des chiens anes thrs i rs  

I 'halothane. L'acupuncture-moxibustion au 
point Go-26 aprbs traitement prdalable h I'an- 
tagoniste narcotique naloxone (I rag. kg - t )  a dr6 
suivie d 'une augmentation significative du ddbit 
cardiaque, de la frrquence,  de la pression 
art6rielle moyenne et diffdrentielle ainsi que de la 
pression veineuse centrale. On en conclut que la 
naloxone qui inhibe les effets analgrsiques de 
racupuncture ,  ne cause pas d'inhibition des el- 
lets sympathycomimrt iques  de I 'acupuncture ou 
de la moxibustion h Jen Chunk (Go-26) chez les 
chiens anes thrs i r s  Idgbrement b. l 'halothane 
(MAC-l). 
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