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Summary: Acupunclure a1 Nèigu孟 n point (P6) has been employed against for various 

circulatory diseases. Jn 198B , we examined the effecl of acupuncture at Neigu孟n pOlOt on 

the circulatory system using a pulsc Doppler melhod in healthy adult males and such 
acupunclure was found 10 increasc left venlricular contractility 
In t.his study. we > nvcsligated thc effect of acupunclure al Keigu縅 poinl on left vcnｭ

tricular diastolic abnormalilies in diabetic patients. The pcak blood f10w velocity in the 
,'a pid filling phase (R) and during atrﾎal contraction (A) of lhe left vcntrﾎcular inflow 
tract werc measured. The A/R ratio and decelcration half lime of Ihc rapid fil1ing veｭ
locity (D H T) 、.\'ere calculated in cvaluating Icft ventricula'-diastolic fu nction , The accelｭ
eration time CACT) and ejection time CET) of the left venlricular outf1ow tract wcre 

measured and the ACT/ET ratio ca1cu¥ated in evaluating left ventricular contractilily 

In diabctic palienls , sﾎgnificant decreases of DHTs were obsened in comparison wﾎth 
control values and A/R ratios tended to decl'eases , These resu!ts suggesl that the acuｭ

puncture at N ぷgu縅 point may improve and ﾎncreasc contractility in left ventricular 
function. This sugges同 that acupunclure 81 N ぶgu 縅 point is a150 u5eful in treating 
o"ganic cardiac changes in diabetic patienls 
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1. Introduction 

Di出tolic abnormalities of the left vent.ricle 

are induced by insulin deficiency1,2.3,4. 5,6 ) and 

ﾎl ﾎs known that such abnormalities are one 

of thc complicaLions of 凶r l y stage diabetes , 

these abnorm al山田 beí ng detectab!e by pu!se 

Doppler echoeardiography 2, 7 ) The N èigu 邑n

point is often used a1弓 an acupuncture pOJnt 

in treatment.. of circulatory dis回目g ，9 ， 10,11.12,13) 

as there are indicat綷ns t..hat acupunct.ure at 

N鑛gu縅 point in fluenc出 card i ovascuJar func 

tion 13, 14, 15). In this study, acupuncture at 

Nぷgu孟n po川 t was performed on diabetic 

patients wiLh diasto¥ic abnormaliLÎ田 of left 

ventricle 加d Lhe effect.s of such acupuncture 

on left venLricuJar function were investigated 

2, Materials and Methods 

Eight patients (2 male and 6 [ema!e) , aged 

between 54 and 79 y回rs (mean: 68.4 years) , 
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of Lhe moasul'omenL of the left vcnlricular 

blood f10w tract at which diastolic and sysｭ

Lolic flow velocity signals were obtaincd 

The diastolic f10w velocity s竑nal is shown in 

Fig.2. 1'he peak ve l oc山田 i n the rapid filling 

(11) and in atrial contraction (A) ph回目 com

prised thc firsL and sccond poaks of the diaｭ

stolic flow signal , rcspectively. The decelcraｭ

tioll half time of the rapid filling velocity 

(01-11') was the time 11町田5a!'y for lhe max卜

mum rapid 絜flow velocity to redusc by hal f 

1'he A/R ratio and DI-IT were calculated 出

indices of 10ft ventricular diastolic function 

The systolic flow velocity signal is shown in 

Fig.3. The ejection time CET) ¥ .. 'as measured 

田 t i me from lhe beginning lo the end of Lhe 

systolic flow velocity signal. The acceleration 

2 

with histories of d i abet田 ranging i n Icngth 

from 12 to 180 months (mean:85.3 months) 

were examined(Tablc 1). The NらIgU 縅 point 

was located in each subjecl at 2 cun cl cun= 

3.03 cm : a Japanesc m四sure) above the Lrans 

verse line of the wrist bet羽田n the tendons of 

the m. flexor 阻rpi radialis and rn.palmalis 

longus. A s凶 inless acupuncture needle CSeirin 

Kasei Co. Ltd. , J apan) , 40 mm in length and 

0.20 mm  thick was used 

The left ventricular diastolc and systole 

activities were studied by pulse Dopp l er 田ho

cardiography with an elecLoronic 5配tor scan 

ner and 2.5 'vj]-Jz transducer (modcl SS I-I α 

160A , Toshiba Corporation). Parameters de 

termining 18ft venLricu1ar funcLion wcre deｭ

termined 出 follow. Fig.l shows the points 

Diabetic patients with left ventricular diastolic abnormalities Table 1 
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• A/R ratio: Peak velocity in lhe atrial contraction phase ! the peak vclocity 

in rapid filling phase ratio 
..DHT: Deceleration half tirne of the rapid f精ling velocity 

.....ACT!ET ratio: Acceleration lime / ejection time 
A!R and DHT were calculated as indices of left ventricular' diastoric function 
The AC'f/E'f ratio was calculated as an index of 1eft venlricular systo1ic function 
)Jormal A/R ratio levels are く1.0

Patients were selected with nogalivc historics for arrythm は， stenosis , ar va1vular insurriciency 
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T川~ Velocity of b!(X凶判明

了".. 

V， I∞ ity of blood flow 

Fig.1. A shema of long�tud�l section of the heart and ao r拍

Ve lc山町 01 blα珂 I 1酬

DHT 

A shows the mcasurement point at left venlricular inflow tract 
8 shows thc measurcment point aL left venlricular outflow tract 
Arrows �ndicate intra ¥'entricular blood flow 
LA : left a lr ium , L V : 1eft ve ntr icle , A 0 : aorta 

ET 

Ti冊 ACT 

Veioc�ty of biocxl fl欄

3 

Tillll 

Fig.2. Blood flow pattern at the left ventricular Fig.3. Blood flow pattern at the left ventricular 
inflow tract. outflow tract 

R : Peak velocity in the rapid fil1ing phase 
A : Peak velocity i n lhe alrial contraction phase 
o H T : Deceleration half timc of the rapid 

filling phase 

E T : Ejection time 

A C T : Acceleration time 
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Subject: Eight diabetic paticnts \>,., jlh left ¥'entricular diastolic abnormal山田
Acupuncturc poinl: Bilateral Neiguan poﾎnt(p6) 
Needle: Stainlcss sleel necdle of 40mm in length. of O.20mm thickness. (Seirin Kasei Co. Ltd. , Jap8n) 
Stimulation: :¥'ccdlc in place for 10 min. following thc nccdle sensation 

time (ACT) was measured from the bcginning 

of ejeclion lo lhe poinl of peak flow velocily 

The ACT/ET raLio was ca l culated 田 an index 

of left ventricular systolic function 

AfLer bed resL in a lefL lateraJ 

position ror 30 min , blood p問s-

sure, heart ratc , and echocardioｭ

grams wcre taken. Acupuncture 

to N 鑛gu 縅 point w田 app l ied

for 10 min after confirmation 

of the needJing sensation. The [ 2. 0 

parameters mentioned above 

were determined immediately , 

10, 30, and 60 min after acu 

punctu re 田 shown in .Fig.4 

All data were exp ressed 剖

mean ::t standard deviations 

Statisitcal sig nj f j can田 was exｭ

amined by paげed t-t田 LS of 、'81-

ues at each point in time in comｭ

parison with controls. P-values 

less than 0.05 were considered 

significanl 

1. Results 

Blood p叩ssure and heart rale: Mean sysｭ

tolic and diastolic blood pressu res , and hoart 

rates before and after acupunc t,ure are shown 
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Fig.5. A/R ratio 

The mean A/H ratio decreased gradually after acupuncture 
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Changes of indices before and after acupuncuture 

Conlrol I四ediatelyafler l伽lin afler 30rnin after 60mi n after 

Mean 1. 621 1. 390 1. 373 1. 351 1. 308 
AlR 

S. D 0.323 0.314 O. 309 0.388 0.342 

Mean 0.143 O. 111 ・ O. 114 ・ O. 1I1 0.107 ・・
DHT 
(5ec) S. D 0.011 0.022 0.014 0.023 0.016 

Mean 0.310 0.203 0.227 0.246 0.272 
ACT/!汀

S. D 0.153 0.085 O. 103 0.109 O. 115 

~fean 132.571 133. 143 128.857 122.857 124.000 
SBP 
(田nHg) S. D 15.306 l 日 688 12. 746 17. 199 15.319 

Mean 72. 750 71. 250 70.000 68. 250 70.250 
DBP 
(nnnHg) S. D 5.651 7.630 日 134 9. 468 7.741 

Mean 69.500 68.000 日5. 750 67. 500 67.500 
HR 

(beal/min) S. D 12.827 13.85日 11. 973 12.271 13.596 

Table 2 

Significance comparcd ¥.0 value bcfore acupunclure. ( . p く0.01 日 p<O ∞ 1 ) 
SBP: Syslolic blood p r 拙sure. DBP: Diastolic blood pre白山 e

HH: Heart rate 
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Fig.6. Deceleration half time. (DHTl 

The mean DHT decreased significantly after acupuncture 
( ・ p く0.01 ， ・・ pく0.001)
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C加trol
。

in Table 1. There 

signir�cant differences 

ween these values before and 

after acupuncture 

Significant dala: Doppler 

cardiographic dala are al-

50 in Table 1. :V!田n A/R 
ratios decreased gradually 

after acupuncture as shown 

in Fig.5. :Vlean DHT5 before 

and afLcr acupuncture are 

shown in Fig.6 wilh these 

values being reducod signifi 

阻ntly to 0.111 5ee immediｭ

ately ar凶r (p<O.O l), 0.114 

5ee 10 m川 arter (p<O.O J), 

0.1l1 5ee 30 min after (p< 

、，ve re no 

bet-

r-
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immedialely lo 60 

acupuncture aro shown in Fig.7 

All subjecls were divided into 2 grou ps , the 

fﾎrst consisting of patients 

with diabetic complication 

such as ncphropathy , retinoｭ

pathy , and/or neuropathy , and 

the second being patients with-

out diabetic complications 

We com pared the 2 groups 

with r田pect to thc improv{;ト

ment rales of indicesCTable 3) 

There were no significant difｭ

fercn田s bC1..ween them 

after mln from 

旺~土50
n=7 

period 0.01), and 0.107 sec 60 min after acupuncture 

Cp<O.OOI) from a conlrol value of 0.143 sec 

Mean ACT IET ratios decreased during the 
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2. Discussion 

Figure 8 is a schematic dia 

gram of cvardiovascular comｭ

plicaLions of diabetes6>' In di 

abetic pat ients , lschemic heart 

disease , diabetic myocardosis , 

0.1 

。

6(�in 

ACT /ET ratio 

The mean ACT!ET ratio decreased during the period from 

immedialely 凶 60 m in after AcupuncLure 

3伽川

M E  

lOmin 

寸ー

l開隠di 
atery 

E四 t rol

Fig.7 

Comparison between patients with and without complications 

Gr瓦\1\」旦~ lmmedialely after lOmi n afler 30min after 60min afler 

with comp!icalions (n ~4) 15.03 :t16.46 14.82 :t 11.73 18.40 :t 13. 19 18.53 :t 15. 36 

A/R rat綷 

wi thou t comp 1 � ca 1 i ons (n"4) 1 3 . 00 士 1 2.18 15.78 :t 9. 05 16.82 :t 9.17 21. 15 士 7. 27 

with complicalions ( n寸) 14 ∞:t 12. 64 32.05 士32. 06 32. 06 :t 13.19 お 07 :t l0. 4日

開T

(seC> w羡hout complicalions (n"4) 28. 65 :t 5. 73 22. 87 :t 9. 68 20. 23 :t 8. 96 24.80 :t 12. 21 

wi lh compl icalions ( n ~4) 34. 65 士27. 08 19.55 :t 13. 27 11. 10 :t24.44 8. 75 土 29. 13 

ACTIET 

wﾎ thout compl ications (n"4) 26 ∞:t 25 回 31.60:t 4.12 25.47 :t 5.69 18.70 :t O. 71 

T able 3 

Corr、 pli cations including nephropathy , retinopathy. and neuropalhy 
Comparison on improvement rates of indices between patients wﾎth and withoul complications 
There are no signi日cant difference between two groups 
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Fig.8. A general schema of cardioavascular complications of diabetes 

In diabelic pat ients , ischemic heart disease , diabetic myocardosis and diabetic aulonomic 

ataxia are caused as a result of secrctional or/and functional deficiency 

and diabctic au1onomic ataxia are rcsults of 

insu¥in deficiency. Left ventricular d礼stolic 

filling abnormal�1ies in diabclic patients have 

been prec日1)' evaluated by pulse Doppler echo 

四rdiograp hy7). A/R ratios and DHTs mcasurod 

in the left ventricular inflow tract. and ACT 

/ET ratios measured in the 1eft vcntricular 

outflo¥V tract. are useful indices of 10ft ven 

tricular function16.17). 1n this study , a signif 

icant decrcase of DHT as well as tendencies 

for A/R and ACT/ET rati田 to decrease were 

observed after acupuncLuro. These results sug 

gest that left ventricular function may be 

improved by acupuncturc at Nèigu孟n pOlnt !゚ 

diabetic patients. There 訂e some indications 

that acupuncture is effective in various cir 

culatory diseases 1 8 . 19 却， 2 1 ， 22.23) 叩d :;ら19Uãn

point is often the acupuncture ti"oatment 

point of choi田 heart dise出田川c\uding hyperｭ

tension8) , hypertensive hear1 d i s回目g) myoｭ

carditis10 ) , tachyca rdia 12, 24.}, coronary heart 

disease10, 15, 25), and angina pectoris11 ) , among 

others. A few reports have shO¥¥in thaL acu 

puncture at Nらiguãn point can improve left 

ve川口cu lar relaxation 10, 13, 26). We reported preｭ

viously on the effects of Nぷgu 耐1 pOlnt acuｭ

puncture on the circulatory system using pulse 

Doppler echocardiography27) acupuncture at 

Nぶguãn point. increased the contractility of 

the left venLricle in healthy adulL males. This 

result was supported by the f絜dings of Huang 

et a1. that acupuncture at Nぶguän point efｭ

fectively enlarged the left ventricular end-sys 

tolic diame1er and increased stroke volume28) 

Moreover Tayama e1 aL reported that Nèigu亙n

Ximen( P4) electro-acupuncture effecti、， e l y in 

creased stro l叩 vo l ume and cardiac output26) 

On the other hand , a recent study has demｭ

onstrated that acupuncture a!!eviates ischemic 

heart disease. Radzievsky et al. reported that 

acupuncture Lreatment of patien1s with ischeｭ

mic heart disease caused improvement of left 

ventricular s)'叫oli c funclion and myocardial 

relaxa1ion四) and Oka et al. reported that 

acupuncture at Nぶgu 邑n point effectively enｭ

larged the coronary arteries30). These facts 
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indicat.e that. 18ft. ¥'ontricular cont.ractility and 

enlargement of coronary ar t.eri自由 c influcnc 

ed by acupuncture at Nèigu釘1 point. Some 

authors have assumed a dircct inrtuencc of 

acupuncture on autonomlC sys同ms. Qian cL 

al. reported on t.he effect.s of acupuncture in 

diabetic cardiovascular autonomic neuropaｭ

thy , with improvements of cardiovascu!ar au 

tonom ic functions obscrved 31). Thcse 同ports

indicate that acupuncture at Nぶgu 画n pOlnt 

may lmprove myocardiaJ ischemia and autoｭ

nomic neuropathy in diabet.ic patients 

There are some report.s that acupuncture 

may be usefu! in treating diabctes i 凶elf

Hasegawa report.ed that acupuncture trcatｭ

mcnt improvcd blood sugar levcls and inｭ

creased insulin 問sponses 10 administered gluｭ

∞se in diabetic oatients32) and Kivofui� ot al 

[ound Lhat acupuncture aL Quchi point in 

creased insulin secretion in rats33>. Thus , left 

ventricular diastolic abnormalities in diabet.ic 

pat.ients may be better treat.ed by combined 

acupuncture to Quchi and N�igu縅 points 

We assumed t.hat. acupuncture stimulation 

would be mo問 effec t.ive in mild cas田 \\' 1凶ouL

diabetic comp!ications than in more serious 

C出es. However , the prescn田 or absence of 

diabetic ∞mplica t..ions d禔 not seem to be 

significantly rclated Lo Lhe effec し iveness of 

Lhe acupuncture. This may be because all pa 

tienLs have differing underlying physical facｭ

to円 such as age , hypertension , and arterioscle 

rosis , with aged and arteriosc1erotic patients 

hav絜g possible fibrosis in thc myocardium 

Patients wﾎth long term hypertonsion may 

have myocardial hypertrophy and also diastol 

ic dysfunction and these physical factors may 

have influenccd on left ventricular funcも IO n

in addition to diabetic cardiac abnormalities 

Such secondary myocardial les綷ns may indeed 

have an inrIuence on thc action of acupuncture 

Th us , t.hc 8 cases in this study seem insuffi 

cienL to analyse Lhe effec!s of diabeLic ∞III 

p!ications 01' to find may significant correla 

tions betwccn acupuncture effccts and such 

complicat.ions. Acupuncture al \'èigu 亘n pOlnt 

thal impacts 1eft vcntricular funct.ion not on 

!y in normal subj即日 but also in diabetic pa 

tioms with organic cardiac changes may be 

useful in thc treatmcnL of other organic heart 

discases 
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内閲刺激の循環系に及ぼす影響(第 2 報 )

左室拡張能障害を有する糖尿病患者での検討

-明治以灸大学-*洋医学臨床教宅 ・・明治錨灸太宇内科学教室

-・・明治以灸教員養成施設

江川 雅人・ 下尾和敏h 金本 充代日置 石崎直人牟

腐 正基・ 山田伸之R r青穣昌平・ 矢野 ，市~ '"

行待 寿紀尊 中川 修史日 本郷仁志日 松本 圭積事

苗村健治日 山村 義治“ 梶山 静夫日

要旨 椋尿病における Lî:.室拡臨能障害は同病の早期ト心臓合併症のひとつであり，心エコードップラ一法

にて鋭敏に評価さ れる 我々は， rlíJ四 位常者を対象にした崩合，内|瑚刺激が左室の収縮能を克逃させ

ることを心エ コ ード y プラー法をJiIいて明らかにし報告した 本実験ではI 悶刺激の臨床的影紳を検

討するために，対象を左室拡猿能|噂害を有する糖尿病患者 8 例とし刺激前および車IJ政俊ω州聞のI fIl圧，

脈拍のiJliJ定と心エ コ ドップラ 法による左室機能0)評価を行った その結果I 内閲刺激により A/R

DHT の改善を認め， 左室急速読人白地大及び左房rt荷白軽減が示され， -j-なわち左室鉱張能白改善が

示唆さ れた 左室収縮rmではACT/ETが減少する傾向が認められ，すなわち左室収納能の改善が示唆

された.内関刺激の効果が健常人だけでなく臨床的にも認められたことより同刺激の治療法として白有

用性が示された.

Key Wo rds 鉱刺激，内関穴1 心エコードップラー法，Ir.室拡張能障害，糖尿病


