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Summary: Acupunclure al Neiguan point {P6) has been employed against for various
circulatory diseases. In 1988, we examined the effect of acupuncture at Neiguan point on
the circulatory system using a pulse Doppler method in healthy adult males and such
acupuncture was found to increase left ventricular contractility.

In this sludy, we investigated the effect of acupuncture al Neiguan point on left ven-
tricular diastolic abnormalities in diabetic patients. The peak blood flow velocity in the
rapid filling phase (R) and during atrial contraction (A) of the left ventricular inflow
tract were measured. The A/R ratio and deceleration half time of the rapid filling ve-
locity (DHT) were calculated in evaluating left ventricular diastolic function. The accel-
eration time (ACT) and ejection time (ET) ol the left ventricular outflow tract were
measured and the ACT/ET ratio calculated in evaluating left ventricular contractility.
In diabetic palients, significant decreases of DHTs were observed in comparison with
control values and A/R ratios tended to decreases. These results suggest that the acu-
puncture at Neiguan point may improve and increase contractility in left ventricular
function. This suggests that acupuncture at Neiguan point is alse useful in treating
organic cardiac changes in diabetic patients.

Key Words : Acupunctlure, Neiguan(P6), Pulse Doppler echocardiography,
Diastolic abnormalities, Diabeles mellitus

Introduction

Neigudn point influences cardiovascular func-

Diastolic abnormalities of the left ventricle
are induced by insulin deficiency!-224.56) gnd
it is known that such abnormalities are one
of the complications of carly stage diabetes,
these abnormalities being detectable by pulse
Doppler echocardiography?™. The Neiguan
point is often used as an acupuncture point
in treatment of circulatory disease®®10.11,1213)

as there are indications that acupuncture at

tion¥1418)  In this study, acupuncture at
Neiguan point was performed on diabetic
patients with diastolic abnormalities of left
ventricle and the effects of such acupuncture

on left ventricular function were investigated.

2. Materials and Methods
Eight patients (2 male and 6 female), aged
between 54 and 79 years (mean: 68.4 years),
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with histories of diabetes ranging in length
from 12 to 180 months (mean:85.3 months)
were examined(Table 1). The Neiguan point
was located in each subject at 2 cun (1 cun=
3.03cm : a Japanese measure) above the trans-
verse line of the wrist between the tendons of
the m. flexor carpi radialis and m.palmalis
longus. A stainless acupuncture needle (Seirin
Kasei Co. Ltd., Japan), 40 mm in length and
0.20 mm thick was used.

The left ventricular diastole and systole
activities were studied by pulse Doppler echo-
cardiography with an electoronic sector scan-
ner and 2.5 MHz transducer (model SSH a-
160A, Toshiba Corporation). Parameters de-
termining left ventricular function were de-
termined as follow. Fig. 1 shows the points

of the measurement of the left ventricular
blood flow tract at which diastolic and sys-
tolic flow velocity signals were obtained.
The diastolic flow velocity signal is shown in
Fig.2. The peak velocities in the rapid filling
(R) and in atrial contraction (A) phases com-
prised the first and second peaks of the dia-
stolic flow signal, respectively. The decelera-
tion half time of the rapid filling velocity
{DHT) was the time necessary for the maxi-
mum rapid inflow velocity to reduse by half.
The A/R ratio and DHT were calculated as
indices of left ventricular diastolic function.
The systolic flow velocity signal is shown in
Fig.3. The ejection time (ET) was measured
as time from the beginning to the end of the
systolic flow velocity signal. The acceleration

Table 1. Diabetic patients with left ventricular diastolic abnormalities.
PATIENT  AGE/SEX LENGTH OF A/R'* DHT ** ACT/ET*** ECG Diabetic Relavent
Na (yr) DIABETIC HISTORY ratio (sec) ratio finding complication  Disease
(month)
1 TIM 120 .11 014 026 A-Vblock =) (=
2 54/F 96 138 013 1§33 normal () =)
3 62/F 16 1.56 - 0.3 normal nephropathy (=)
retinopathy
4 61M 12 .68 0.15 0.62 longQT retinopathy hypertension
5 79/F 180 .64 015 019 normal €=) (=)
6 65/F 190 .65 0.14 0.16 abnormalT  neuropathy hypertension
7 4/F 24 .83 013 026 abnormalT (=) (=)
8 75/F 44 222 0.16 = normal (=) (-

*A/R ratio: Peak velocity in the atrial contraction phase / the peak velocity

in rapid filling phase ratio.

**DHT: Deceleration half time of the rapid filling velocity.

***ACT/ET ratio: Acceleration time / ejection time.
A/R and DHT were calculated as indices of left ventricular diastoric function.
The ACT/ET ratio was calculated as an index of left ventricular systolic function.

Normal A/R ratio levels are <1.0

Patients were selected with negative histories for arrythmia, stenosis, or valvular insufliciency.
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Fig.3. Blood flow pattern at the left ventricular
outflow tract.
ET : Ejection time.
ACT : Acceleration time.
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Fig.4. Examination process

Subject: Eight diabetic patients with left ventricular diastolic abnormalities.
Acupuncture point: Bilateral Neiguan point{p6)
Needle: Stainless steel needle of 40mm in length, of 0.20mm thickness. (Seirin Kasei Co, Ltd., Japan)
Stimulation: Needle in place for 10 min, following the needle sensation.

time (ACT) was measured from the beginning 1.
of ejection to the point of peak flow velocity.
The ACT/ET ratio was calculated as an index
of left ventricular systolic function.

After bed rest in a left lateral
position for 30 min, blood pres-
sure, heart rate, and echocardio-
grams were taken. Acupuncture
to Nelguan point was applied
for 10 min after confirmation
of the needling sensation. The
above
were determined immediately,
10, 30, and 60 min after acu-

parameters mentioned

puncture as shown in Fig.4.

All data were expressed as
mean =+ standard deviations.
Statisitcal significance was ex-
amined by paired t-tests of val-
ues at each point in time in com-
parison with controls. P-values
less than 0.05 were considered

significant.

Results

Blood pressure and heart rate: Mean sys-
tolic and diastolic blood pressures, and heart
rates before and after acupuncture are shown

Fig.5. A/R ratio.

Aa:wmtqra
3.0 = stimlation MEAN--SD
n=
I 20 b
< o . ‘
| | ] L
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atery
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The mean A/R ratio decreased gradually after acupuncture.
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Table 2. Changes of indices before and after acupuncuture.

Control Immediately after | 10min after | 30min after | 60min after
Mean 1. 621 1. 390 1. 373 1..351 1. 308
A/R
S.D. 0. 323 0.314 0. 309 0. 388 0. 342
Mean 0.143 0.111 * 0.114 * L1 B g 00107 =*
DHT
(sec) S.D. 0.011 0. 022 0.014 0. 023 0.016
Mean 0.310 0.203 0. 227 0. 246 0. 272
ACT/ET
S. D. 0. 153 0. 085 0. 103 0. 109 0.115
Mean 132. 571 133. 143 128. 857 122. 857 124. 000
SBP
(mmt g} SN 15. 306 16. 688 12. 746 17. 199 15. 319
Mean 72. 750 T1. 250 70. 000 68. 250 70. 250
DBP
(mmHg) S. Iy 5. 651 7. 630 9.134 9. 468 7. 741
Mean £9. 500 68. 000 65. 750 67. 500 67. 500
HR
(beat/min) | S.D. 12. 827 13. 856 11. 973 12. 271 13. 596
Significance compared (o value before acupuncture, (*p <0.01, **p<{0.001)
SBP: Systolic blood pressure. DBP: Diastolic blood pressure.
HR: Heart rate.
(sec)
0.20 - Acupuncture
in Table 1. There were no ; St'"”lat'l"" MEAN-£SD
significant differences bet-
ween these values before and 0.15
after acupuncture. ;—j '
Significant data: Doppler %)
car#iogr‘aphic data are al- oo f
so in Table 1. Mean A/R
ratios decreased gradually I
D % p <0.01
after acupuncture as shown 0.05 % % p <0.001
in Fig.5. Mean DHTs before ’
and after acupuncture are ol
shown in Fig.6 with these | | | l
values being reduced signifi- Control ;mi— 10min 3omin B0min
cantly to 0.111 sec immedi- = [ e
tely afte 0.01), 0.114 . )
el b (DL ) Fig.6. Deceleration half time. (DHT)

sec 10 min after (p<C0.01),
0.111 sec 30 min after (p<C

The mean DHT decreased significantly after acupuncture.

(*p <0.01, **p<0.001)
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0.01), and 0.107 sec 60 min after acupuncture
(p<<0.001) from a control value of 0.143 sec.
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Mean ACT/ET ratios decreased during the
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Fig.7. ACT/ET ratio.

The mean ACT/ET ratio decreased during the period from

immedialely to 60 min after Acupuncture.
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first consisting of patients
with diabetic complication
such as nephropathy, retinc-
pathy, and/or neuropathy, and
the second being patients with-
out diabetic complications.
We compared the 2 groups
with respect to the improve-
ment rates of indices(Table 3).
There were no significant dif-
ferences between them.

2. Discussion

Figure 8 is a schematic dia-
gram of cvardiovascular com-
plications of diabetes®. In di-
abelic patients, ischemic heart
disease, diabetic myocardosis,

Table 3. Comparison between patients with and without complications.
Group Time Immediately after | 10min after 30min afler 60min after
with complications (n=4) 15.03 *16.46 14.82 £11.73 | 18.40 =13.19 | 18.53 *=15.36
A/R ratio
without complications (n=4) 13.00 =12.18 15.78 + 9.05 | 16.82 + 9.17 |21.15 = 7.27
with complications (n=4) 14,00 =12.64 32.05 +32.06 |32.06 +13.19 |25 07 +10.48
DHT
(sec) without complications (n=4) 28.65 £ 5.73 22.87 + 9.68 [20.23 + 8.96 |24.80 +12.21
with complications (n=4) 34.65 £27.08 19.55 +£13.27 | 11.10 +24.44 | 8.75128.13
ACT/ET
without complications (n=4) 26.00 £25.56 3L.60 &% 4,12 |26.47:+= 588 | 1870 &£ '0.71

Complications including nephropathy, retinopathy. and neuropathy.
Comparison on improvement rales of indices between patients with and without complications.
There are no significant difference between two groups.
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Fig.8. A general schema of cardioavascular complications of diabetes.

In diabetic patients, ischemic heart disease, diabetic myocardosis and diabetic autonomic
ataxia are caused as a result of secretional or/and [unctional deficiency.

and diabetic autonomic ataxia are results of
insulin deficiency. Left ventricular diastolic
filling abnormalities in diabetic patients have
been precisely evaluated by pulse Doppler echo-
cardiography™. A/R ratios and DHTs measured
in the left ventricular inflow tract and ACT
/ET ratios measured in the left wventricular
outflow tract are useful indices of left ven-
tricular function!®!7'. In this study, a signif-
icant decrease of DHT as well as tendencies
for A/R and ACT/ET ratios to decrease were
observed after acupuncture. These results sug-
gest that left wventricular function may be
improved by acupuncture at Neiguan point in
diabetic patients. There are some indications
that acupuncture is effective in varicus cir-
culatory diseases!®19.20.2L.22.23)  and  Neiguan
point is often the acupuncture treatment
point of choice heart diseases including hyper-
tension®’, hypertensive heart disease?’, myo-
carditis!®?, tachyeardial?2¢?, coronary heart
diseasel® 1525  and angina pectoris!!’, among
others. A few reports have shown that acu-

puncture at Neiguan point can improve left
ventricular relaxation!®13.26) We reported pre-
viously on the effects of Neiguan point acu-
puncture on the circulatory system using pulse
Doppler echocardiography®” acupuncture at
Neiguan point increased the contractility of
the left ventricle in healthy adult males. This
result was supported by the findings of Huang
et al. that acupuncture at Neiguan point ef-
fectively enlarged the left ventricular end-sys-
tolic diameter and increased stroke volume?®.
Moreover Tayama et al. reported that Neiguin-
Ximen(P4) electro-acupuncture effectively in-
creased stroke volume and cardiac output?’.
On the other hand, a recent study has dem-
onstrated that acupuncture alleviates ischemic
heart disease. Radzievsky et al. reported that
acupuncture treatment of patients with ische-
mic heart disease caused improvement of left
ventricular systolic function and myocardial
relaxation®’ and Oka et al. reported that
acupuncture at Neiguan point effectively en-
larged the coronary arteries®®. These facts
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indicate that left ventricular contractility and
enlargement of coronary arteries are influenc-
ed by acupuncture at Neigudn point. Some
authors have assumed a direct influence of
acupuncture on autonomic systems. Qian et
al. reported on the effects of acupuncture in
diabetic cardiovascular autonomic neuropa-
thy, with improvements of cardiovascular au-
tonomic functions observed®?, These reports
indicate that acupuncture at Neiguan point
may improve myocardial ischemia and auto-
nomic neuropalhy in diabetic patients.

There are some reports that acupuncture
may be useful in treating diabetes itself.
Hasegawa reported that acupuncture treat-
ment improved blood sugar levels and in-
creased insulin responses to administered glu-
cose in diabetic patients®’ and Kiyofuji et al.
found that acupuncture at Quchi point in-
creased insulin secretion in rats3®’. Thus, left
ventricular diastolic abnormalities in diabetic
patients may be better treated by combined
acupuncture to Quchi and Neiguan points.

We assumed that acupuncture stimulation
would be more effective in mild cases without
diabetic complications than in more serious
cases. However, the presence or absence of
diabetic complications did not seem to be
significantly related to the effectiveness of
the acupuncture. This may be because all pa-
tients have differing underlying physical fac-
tors such as age, hypertension, and arterioscle-
rosis, with aged and arteriosclerotic patients
having possible fibrosis in the myocardium.
Patients with long term hypertension may
have myocardial hypertrophy and also diastol-
ic dysfunction and these physical factors may
have influenced on left wventricular function
in addition to diabetic cardiac abnormalities.
Such secondary myocardial lesions may indeed

have an influence en the action of acupuncture.
Thus, the 8 cases in this study seem insuffi-
cient to analyse the elfects of diabetic com-
plications or to find may significant correla-
tions between acupunclure effects and such
complications. Acupuncture al Neiguan point
that impacts left ventricular function not on-
ly in normal subjects but also in diabetic pa-
tients with organic cardiac changes may be
useful in the treatment of other organic heart

diseases.
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