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RgE L.

1) EREEEIAS (5134, ©14) RUW
Wi oR ABEE24% (F104, X14%) 2REWD
EAMZC, DEREX 2 A —%— (1323, HAER
=) EERE L TLmB R, RUOBEEBIRICT 7
vrhTF—T7 22G) FALEF T VRV 2 —
#+ (Gould-Statham, P-23) # 4/ L CEEEIRIE %
BE L, OEX, BIRE, (O E B E i
L7z, #9107tk LIToRE 2T L.

ARERPII R MR HILEEIMY v VR 5
ml/kg/h O FHEFHEEZT, ZOFA VEFEOH
HicfEH L.

(1) % & B RKESHUAICKELREE 3

@45, ZhE 2@y iR,

(2) BERER : 7==1v 71 >, 125-250 ug

LT, BRE® 20-30 mmHg 7 X%

5.

(3) MERE: =brw 2Vt 2, 250-500 ug
AEE LT, BIRE% 20-30 mmHg € F &
B5.

2) LIER, WERROCASWRICERTE DR
WIRERT O BET1IR (B304, «wald), RUA
YA FE BTV AR BFEEIE (F15
%, T15%4) TR LT, “HMEMLT, LEX L
OIE% (#3 x—%— 2T RR REfE» &2HAD
IE T Bk o B & fifT Lc. BEIRFAE
TIHER % 1 45 EIC 6 [T T, RALH
BETPDOUIABDEERDIC. TOED 1 5Y
DOLARICIRE LT 5BPM DL ELUTFOBEE
W5 THERS Lic.

ARERIC L B 0o, RERETO KR
DB b OB R KELDOE L LTl L
7o, BIRESZBRRHORZHZ, FERUBEE
AEEFFD.LERO R-R HfE (ms) & IRFEIEINR
FE (mmHg) 0Zb s D TomEIGEREZ R,
INFEERBNARFE D R/ R OV FREICAIL L7 R-R [
fROBEMKR A & ORD 5 S L ETHE S i@
IREREOMHBIGREA0.80 Lo L X, FofEE
(ms/mmHg) & LCEb LK.
et iz, Stax 88 ZHWTITW, BHEER
T UOBERBBRED K ZIZ OV TEREEFEROL
mBEAEmM, OB & ES AR ORRSE M &
DOEITOMBE EBE L.

& ®
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REOED 2 — 3BLUNICED bh, 12F208 L
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OOIHEEINREREZIZER CTAEWEEZHEA L
1o, —HEENICZIC X B OABEEIMER e b 0id
FEIELF L, g OB ke <

EIFEICET 2R b B2 - 7. BIRBEOEETO
OIAEOEINEH & i e, MR D S
b opuic (K1), BEERE & EREE
ANEBEFTL09A AT 2 F s (14—85i%) L%
Fo.OoMFWMmE oMz BB ¢=—0.75)

60 %IC & BB o8

50 |

40}
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30t

20}

*
L]
.
i 3
ol — __L_. W
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1 @EERUERFEESE (DM) 0% X 20K
Hn & F ORI ER
DM (+) : ERIC X 5. 0080 %H 5BPM
ik s DM(—) : [A5BPM LI

csmeffe s ©
~aqi-t--

Y ¥=36.24 - 0.428 x
so | (=109, r == 751)

4HR
(BPM)

25

2.0 3‘0 40 SIO 6:3 7.0 BAO X
AGE (yrs)
Bl2 MEEEZECRTB3EREOEARIC X5 0LHEIE
hn & o> HB
o i X{f 2 DEBEEZEDLHEOELE LDTH, &
BLTWSELb 5.
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¥ =18.200 — 0.085 x

(n=30, r=—438)

Y
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5.0F
4HR
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25
0 vt : Y : S
40 45 50 55 60 65 70 75 X
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g 40
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R4 (EEERELRAICHRT 2ERRIC X 205080
LBIREZ BRSO REZM L OB

¥=12.243+0.632 x
(n=136, r=.589)

Y |SLOPE-P
40}

30
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20}
(msemmHg ™)
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ol

10 20 30 40 50 X
4HR (BPM)

K5 @EERACKT 2%RROLMEEN (AHR)
L RERER O EZ M (Slope-P) & HBEI

WA LIABORINRITIZ & 2 AR EMEOTE 361

xR EEEEEES X OEFEECST 2BIC L 504
0 & BINRESZ BN HORZE (BIREROE
&) ok
OIREBE vs 7 ERBR O BEZ
Y=0.632X+2.243, n=36, r=0.589
CHEOE N vs FEFERER O REZ
Y=0.152X+3.273, n=38, r=0.471
FERBROEEZY vs EERBROKZH
Y=0.162X+3.800, n=37, r=0.543

I, B> TEIRED LAV L SR, B
ITERTD LR ¥ 7.

Nrbh (M2) fep, ERFEEETIXEOME
(r=—0.438) {Z{E2 > 7. (X 3)
HRFEAED S bEYREOLIAEE L 5
BPM Ll EELFoEETIE, #i#F (n=20, 57
+12i%) i X B20MEoHEMIE 4.842.9
BPM, #%#% (n=10, 66+ 9) O it
08+12BPM ¢, MABAOHIKIIHEE D E
(p<0.01) #FE D7

2) MFROOIBKENE BRESEER S E

D1ER

BEREEREE 4RI AT B 0305080 & EZ Ak
K&t oz e ATR2 D, OIMBSEMN
7-54 BPM, AERE L BEABRORIHIZTH
Zh 7.1-39.8 ms/mmHg, 2.8-13.7 ms/mmHg
DFEATH - 7. A0 DO EREE I O RBR I
WTHTRIEEZ L Lz, 23, 40 EEEIRY
CREWTIE3IRBOBBROH\ W HICiZBEOFEE
Eoieniote. (K4)

FoBREEREEUA L SABREMIT LCIERE
EULDF8% (22—69i%) T B, 3RBRT
BoNBEROD W TORYRER & AR %
WE Lions, fiucitvCH ERMEANIZED b
feboom HEIRE AR (E1). K
SO L AERBRORZHORTE L
TEREREZR LT 5.

z £

AR X 2 0BBOBINKISICIE, K&K
DRERNEC WAL E b csT 0T, BEM
BREMEOBF L & bR LRT L5 T5L
Ez bhd. UAVEREIEBOZE(SRAHED G
BRORIGEYBFRTZZ LH<nbmbhTH
7819 23 BFEHICHF S hicoR I RN
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ETHB. Wel 519 [ ZEEOM & OBIRICR
THA L, Al THhED 51E EHIC L 50305
B owz b, ick 220 EIIE 2 £,
REDHREBTEY, AMEERL hE—%
LT3, Wei 519 0B X % B
HRRTFOBEE 2 E LEch, Bk - Thaken
HEOZ2HAELE o6 350 TOLIRBIEMNK
I BEMEREEOBF & & D ICBEROET b
i T X7\, Cardone 520 3= o & & 3EAlIC
BE LT, Bk 20BN, —SEH
M-S OEBNC L BHEL BB, ThuE i
X o TR 2 h 20 TEARIC I BEMESRDK
HERIGTHBE LTS,

PEF, HHTEEIRIFBREICNG 3 0MmME R0 H
TREHERE 2 2HMi 3 B 7o iz, Valsalva :E&x, "%
iZX % RR HROXEE), BIRESZEED RN
(BREDZ iz £ 5 RR BIFROZAL, #EAZERD
MAEAE T &% ¢p), handgrip RE&k7A L2 VH V- HhH
T &5, fmhoRE b OomBEoZ» 5 H
HEHEMEOREERE ZHNT 50T, LK
{EOBEFIZE R S TIE AV, Bk 2035
WnoF B LT oA TR L, BEAD
& 2 DZEEORH, BIRESZBEEOFIH], B
WX B8R ENBGRT B EHERISh TV 519,
B X - TMEAMET L & B NRIESZ 444 241
WL COIR{EER R 2 RIET B & O HERY 13,
bbb O LURIOMRES T oA ET
L EENTH . FHEENAHEBRETIE, 0
Wint 7" v 75 7 v— 1 (0.25 mg/kg, iv) T3
HEhruwn, 7 ey (0.03mg/kg, iv) Tit
FEEICIMEINE DT, BILEMERENT BK
SO RIG EHERI X T B8, o5 b B
A L OV T O O ZE AR T Tl AI30 % #H
B0,

ZIC X 5 O4AFE N & il & oBicizEm Va0
B r=-—0.751, K1) 7% &, Bergstrom
52 DR AL (16—595) Zx%E LT
MR BRI BB D DAL BIFE R L R &
BHIETHELNICHEBIRE, —0.45%5—0.51,
CHET 3 EE. LiL, He ADBTokRE
R TY X NRH SN, TOMEINEE & E)IRES
BHRORZE LD IKIIEECHEAE S R
Mo to. BINRESZ BER ORI & Fi L O/
LAY D 5 EHRE STV 3% 0T, Fih

WX BB LR, 23, UBROBEER AL
THE Licas, OIS & B ER OBEDHR
BoSREoBTHLEE, KOCHEETH- (K
4). ZoEEIZB S TRV, BIREZAGR
F o R ERBROBRZHIIEERBRO Zhic T
K& 1817.25,26) GERIOMEBI bM< R (E ).
Zhix, BRECZ(E RR MRz 7
A RH—70RRICH B2 o b, AERR
FEIC R R A OTEE), BEERBREEICTR
WEERDOIEENEL LT\ 51628 7o L HEEIX
N3, ZOBRTEITOAERMRIESHDO AT
AL 2 NiT X » TRZ 2D LHEMIh, %
XA BBEMELEOEHZ R LT50 %

LivZg,

BERR M B B E 2T 5 B TIRRIEE%R
RED LB OBEB LB H 5 T HE LT
%5229 OB iR EMEROEEIZL B
DT, WREOEMHLHET S, A vay
BHFDI0FDBEOFKRTIE, Bz k 50K
Wint BECERKEDOH\ T EEOHEBE 2R
Wi teh, REBREEO LB OEE L b
BPM LEEUTOBREOH THLNREZERD
7z. Cardone 52 ¢ AEMEMREELZHT 2R
WEE 99 LHIRVEE W8I
Thrh 6 BICERBRE T L C, #iE TiOm
Bre<miienwc 2EELTV5. BRAR
T HEMREEE DN S BEDO OO - El
AR IR B OB R A FRIRAIC T3 5 79
OfEifERTEEE 2 5.

R IC X - COME RO B H R EE A 6
TR BILB0. =6 DRF5RIE4 T Valsalva 3
B A ERER 2 CEIREZBHRR S 0 KZ I X
S>THRFAHINHERTHSD. RAHREGIHTVS
R R 0 BB Ao PEBR UG 24 U7iERN2 13,30 ¢
AR LREINAR L S > BFEr kT, A&
fREEDREECIMHIEE 25 C X T EEETE L
BOTHEETHAH. BEVOMEEETHBD
TEHBOFEZIATAIRTHA 50, &EHKBT T
B> TH Ny F v 7 RKE L E A~ OB 72 5
WUz X - TOIREUTIE NG 53239, ERERIC X 5
DA & KB~ D RIBIC X B OEE i & oM
DOHEERHANT B2 LItk - T, KWho BB
RIEE % Z ORI R RAR TTFHID 5\ IR
FHIi T AATREME BRI TV 5.
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Heart Rate Response To Coughing For Assessing Cardiac
Autonomic Integrity In Normal and Diabetic Subjects

Shuji Dohi, M. D., Reiko Takeshima, M. D.

Department of Anesthesiology, Institute of clinical Medicine
University of Tsukuba, Tsukuba City, Ibaraki 305

The heart rate response to cough has been
suggested to be a noninvasive test for assessing
cardiac autonomic integrity. In order to con-
firm this, we compared cardioacceleratory
response to cough in 109 healthy individuals
and 30 diabetic patients with or without
autonomic neuropathy. In healthy individuals
(14-85 yrs of age), there was a good correlation
between their age and the increase in heart rate
(AHR), the linear regression equation obtrained
was AHR=236.24—0.426 X age (n=109,
r=—0.75). In patients with diabetes, the cor-
relation between them was lower (n=30,

r=—0.44) than that of healthy patients, but the
heart rate response in diabetic with autonomic
neuropathy  (0.84+1.2 BPM,
significantly less than that in those without
autonomic neuropathy (4.84+2.9 BPM, n=20,
p<0.01). The correlation coefficient between

n=10) was

the cough-induced increase in heart rate (AHR)
and the arterial baroreflex sensitivity was 0.59
for the pressor test and 0.47 for depressor test
in 38 healthy adults. The results indicate that
the cough test may be simple and useful for the
evaluation of cardiac autonomic integrity in pa-
tients undergoing anesthesia and surgery.

Key words: Autonomic nervous activity, Heart rate, Cough,

Diabetes mellitus, Baroreflex
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